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MMPEANCJ/IOBHE

B nocnegsHe roabpl cneUHaNAHCTOB [0 THAPOJNU3HBIM H JECOXHMH-
yeCKHM NPOHU3BOACTBAM TOTOBSIT B JIECOTEXHHYECKHX BY3ax IO OMH-
HaKOBOMY TNpPOGHUAI0  CIEUHaNbHOCTH XHMHYECKOH TEXHOJIOTHH
I peBeCHHBDI.

CTyZHeHTH cHayajla 3HaKOMATCA CO BCEMH OCHOBHBIMH JIECOXHMH-
YyeCKHMH H THAPOJH3HBIMH NPOH3BOACTBAMH B 06lleM Kypce, napaJ-
JAeJbHO H3yuag B Jn1a60paTOpPHH NPOAYKTH NPOH3BOACTBA H METOIH
UX HCIBITZHHS, Noce uero aas 6onee rayboKoOro H3y4eHHs Cayliaior
cneuHanbHBll Kypc (Ha BbOOp) no KakoH-1M60 OAHOH rpymnme
THAPONM3HBIX HJIH JeCOXHMHYECKHX MPOH3BOACTB H B BBIODAHHOM
HaNpaBJeHHH BBIMTOJHSIOT IHMJOMHBIA NPOEKT.

Kuura cocraBieHa B KayecTBe yuyeGHOro nocoGusi no obuieMy
KYPCYy XHMHYECKOH TEXHOJOTHH [PEBeCHHBl TpenojaBaTeNssMH Ka-
tdhefpbl JECOXHMHYECKHX NDPOHM3BOACTB M KaelAphl THAPOJH3HBIX
NPOH3BOACTB JIeHHHTPaACKOR JecoTeXxHHUecKoi akaneMun uM. C. M.
Kuposga. '

B KHure H3/J0XeHBl OCHOBBl JIECOXHMHYECKHX TPOH3BOJACTB
(nuporeHeTHueckas nepepaboTKa APEBECHHH H TEXHOJOTHS 3KCTPaK-
THBHBIX BelleCTB AepeBa), a TaKMKe THAPONH3HOIO H CYJAb(HTHO-
cnupTOBOro npou3soacTBa. [Ipu 3ToM MHKpoGHONOrHA H GHOXHMHS
OpoKeHHs1 BblAeJeHbl B OCOOBIH pasaed.

CoaepkaHHe KHHUTH onpejeasiercss nporpamMmoil ofuiero Kypca,
yTBepKAeHHOK MHHHCTEPCTBOM BBICUIETO H CPEAHEro CIEeLHaJbHOr0
o6pasopanus PCOCP.

[pu HeGonbuwiOM OGBEME KHMLH aBTOPHl BbIHYXIeHH OblIH
COKpalleHHO ONMUCHIBATh MHOTOYMCJEHHBle NPOHM3BOACTBAE, Yleasis
6oablile BHUMaHHA Pa3BUTHIO Npou3BoicTea. s 3Toro ocmellleHa
WCTOpPHS TNpPOH3BOACTBA B Mepe, HeoOXOAHUMOH AAf TNOHHMaHHSA
COBPEMEHHOTQ TEXHHYeCKOro COCTOAHHMS MPOH3BOACTBA, a TaKkKe
NpuBeleHs co06paKeHNsa 0 BO3MOXHBIX NYTsX AaJjbHeHIIero pasBH-
THsl IPOM3BOACTBA. B cBA3HM ¢ 3THM 3HAuHTeNbHOE BHHMaHHE B yuel-
HHKe yJleIeHO NMOCJeHHM HayYHBIM JOCTHIKEHHSM.



YueGHoe 1nocobHe COCTaBHAH CJAEAYIOUIHe aBTODbBI: MpEeAHCAOBHE
u BBeflene — npod. A. K. Canapsnckuii, npod. B. H. [llapkos; raa-
sa | — nou. A. A.JIusepoBckuit u Aou. ¢. A. MeaHHkoB; riaBa 2 —
upod. A. K. Caapsuckut. 1 nou. A. A. JIuBepoBCKuit (nocaenuuM
Hamucad pasjes OCHOBBI MHPOJH3A ApeBecHHbl); rnasa 3 — npod.
A. K. CnaBsauckuii; raasa 4 — pou. 3. M. Llauka; rnasa 5—
nou. B. A. Jlamuu: rinasa 6 — npod. A. K. Crnassnckuii; rnasa 7 —
nuk. B. ©. Huxkanapos, mou. A. A. JlusepoBckuit (mocsiegHuM
HanucaH pasjen nepepaboOTKH cMOJbL); riaaBa 8 — gou. A. A. Jluse-
posckuif; raset 9, 10, 11, 12— gou. ®. A. Mennukos; raasm 13,
14 — nou. ®. T. Conoaxuit; raasul 15, 16 — nouw. ®. A. MeaHHKOB;
raasut 17, 18, 19, 20, 21, 22, 23, 24 BTOpO#t yacTH HanMCaHol npod.
B. Y. llapkosbiM; rassl 25, 26, 27 u 28 — nouentom A. B. bByes-
ckuM; raasel 29, 30, 31, 32 u 33 accucrentrom O. A. [AmurpueBoH.



BBERXEHHE

CoaepxkaHHue ofLuero xypca XHMHYECKOH TEXHOJIOTHH JPeBeCHHb
JJ5 crelHajbHOCTH XHMHUeCKasi TeXHOJIOTHsI APEBeCHHbl J1eCOTeXHH-
YeCKHX BY30B OMpedessieTcss CYMMOH OCHOBHBIX JIeCOXHMHYECKHX
Il THIPOJH3HBIX MPOH3BOACTB.

JlecOXHMHUECKHMH NPOH3BOACTBAMH HA3BIBAIOT CJeAyIOLIHE BHABI
NHPOTEHETHYECKOH M 3KCTPAKTHBHOH nepepaboTKHU HpeBEeCHHBI;

A. TuporeHeTHyecKHe NMpOH3BOACTBA: NEPBHUHBIE — CyXas nepe-
TOHKa JpeBecHHbl ¢ NOJyUYeHHeM YIJsl, CMOJ, PacTBOpHUTeJeH, YKCyC-
HOH KHCJIOTBL U ee CJOXKHBIX 3(HUPOB, yIJaexKeHHe, TazupHKauus,
BTOPHYHbIE — flepepaboTKa NHPOTeHHBIX CMOJ H mepepaboTKa yKcyc-
HOKaJ/IbLIHEBOTO MOPOLIKAa B YKCYCHYIO KHCJOTY H €e CJOXKHble
3¢HpH, noJyyeHHe GopMmanHHa U3 MeTaHoJja.

b. 3kctpartHBHble NPOM3BOACTBA: NEPBHUHBIE — IKCTPAKIHSA
CMOJIHCTBIX BeUIeCTB H3 OCMOJa, JOGLIBaHHE KHUBHILI IPH NOACOUKE
neca u ee nepepaboTKa, KCTPAaKUHOHHAst 06paboOTKa XBOH H KOpBHI;
BTOpHYHblEe — NepepaboTKa ckunupapa B KaMmdopy, kaMmdeH U NH-
HeH, noJydyeHHe 3HPOB KaHH}OH, KabenbHOH KaHH(DOH, THIPHPO-
BAaHHOH H [Ap.

K rujpposnusHblM npoU3BOACTBAM OTHOCATCA: NepepaboTKa ApeBe-
CHHBl H OJHOJIETHHX DPACTEHHH ¢ MNOJydyeHHEM 3THJOBOIO CIIHPTA,
[JIIOKO3bl, K6PMOBBIX ADOXKKeH, TPHOKCHIAYTAPOBOH KHCJAOTH, ¢yp-
thyposta, MHOTOATOMHBIX CIHPTOB, KHAKOH H TBEPAOH YIJIEKHCJOTHI
H T. 1. K HUM OTHOCATCS TakXKe mepepaloTKa CyJbPHTHBIX 1ENOKOB
(oTX0ABl  CYJbQHTUENIION03HOIO NPOH3BOACTBA) C MNOJyueHHEM
CMHPTAa, KOPMOBBIX NPOXKKeH H cyab(HTHO-6apASHBIX KOHUEHTPATOB
(M3 nocnegHHX MOJY4alOT BAHMJIHH).

B nocnennee BpeMsi c031a10TCs HOBble NIPOHM3BOACTBA, B KOTOPBIX
THIPOJMH3HbBle H JIECOXHMHYECKHe MeTOAbl TECHO [epeneTaloTcs.
Tak, Ha 3aBogax CyxOi TNEPEerOHKH OPraHHU3yeTcsi NPOH3BOACTBO
bypdypona nyrem npeaBapHTeNbHOrO MMAPOJH3A JPEBECHHBI H AaJlb-
Hejilell oTrOHKH ¢ypdyposa B TOKe Mapora3oB — NPOAYKTOB MHPO-
JIH3a ApeBecHHbl. C ApYrofl CTOPOHBI, OCTATOK NOCJe FHAPONH3a Ape-
BECHHB! — JIHNTHHH MOJBEPraloT NHPOJNH3Y IJs NOJyYeHHS aKTHBHOTO
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yras u 1. 1. [IpeanoxeHo TakKe NpH MOJYYeHHH TJIIOKO3bl COYETATH
NpeJBapUTENbHBIH NHPOIM3 C JajJbHEHIIHM THADOJH3OM LeaJo-
nuriuHa. Ha ¢ypdyponbHBIX 3aBOJAaX OCBAHBAIOT NPOM3BOX-
CTBO YKCYCHOKHCJIOTO KaJ/blHsl — HCKOHHOTO JIECOXHMHYECKOTO Mpo-
LyKTa H nap.

3HayeHue XHMHYECKOH TEXHOJIOTMH JIPeBECHHBl B HAapOJHOM
X0351#iCTBe BEJHKO B CBSI3H C OTPOMHEIMH 3aMacaMH [APEeBeCHHLl U He-
HCIOJb3YeMBIX APEBECHBIX OTXOJOB JIECO3arOTOBUTENbHOH H AEpeBo-
ofpafartbiBalonieii NPOMBILIJIEHHOCTH, 4 TaK»Xe pa3JHYHBIX pacTH-
TeJbHBIX OTXOJA0B CEJbCKOro X03sfcTBa.

MaMesbuenHble ApeBeCHblE OTXO[bl JIHCTBEHHBLIX MNOpOX IeJe-
coobpa3Ho HCNOJAb30BaTh [AJs1 NOJAYy4YeHHA ¢ypdypoaa, YKCYCHOH
KHCJIOTB, JPEBECHO-CNIUPTOBLIX PACTBOPHTENEH, MMPOTEHHBIX CMOJI
H JPEBECHO-yTOJbHBIX GDHKETOB WM aKTHBHPOBAHHBIX yrjed. [Tyrem
THAPOJIH3a [pPEeBecHble OTXOAbl MOXKHO MPEBPaTHTh B MHIUIEBYIO
IVII0K03y, o0OoramieHHble BUTAMHHAMH H aHTHOMOTHKaMH KODMOBBIE
APOXIKH, STHJOBBLIH cnupt, ©GYpdypos, MHOrOaTOMHBLIE CHHPTH
u T. 4. OcobenHo GpapLIoe 3Ha4eHHE UMeeT MPOU3BOACTBO KOPMOBbIX
LpOKiKel, CIOCOGCTBYIOUINX YCHEIUHOMY pAa3BHTHIO CEJbCKOro XO-
asicTBa, 1 Qypdyposa, KOTOphlit B NoC/eAHee BPeMs IIPHMEHseTCH
B KayecTBe ChIpbsl AJ51 NPOMBILIJIEHHOCTH NJ1acTMacc.

B Hacrofilee BpeMs 00NY4alOT CHHTETHYECKMH 3THJIOBBIA CIHPT
JlellieBJie THADPOJHM3HOrO, HO NMPH KOMMJIEKCHOM HCNOJNbL30BAaHHMH Jpe-
BECHBIX OTXOLOB BIIOJIHE BO3MOXKHO MOJy4YaTh CHHPT NO LeHe, He
npeBLILAIOLIEH CTOMMOCTb CHHTeTHyeckoro. Takxke M yKcycHas
KUCJIOTa, MoJydyaemasi JIECOXHMHYECKMMH METOZaMH, yxke GoJee
30 Jser ycneiuHo KOHKYPHDYeT C CHHTETHYECKOH KHCJOTOH Yy Hac,
B CCCP, u 3a Tpanuileil. ¥YiesbHble KANUTAJOBJOXKEHHA HaA CTPOX-
TEJbCTBO 3aBOJIOB JJI5l [IOJNYUEHHS JECOXHMHYECKOH YKCYCHOH KHCMO0-
Thl HH3KE, YUeM [JJ5 NOJYYEHHsS CHHTETHYeCKOH.

B koMmmjekcHoii nepepaGoTKe [peBeCHBIX OTXOJOB HMeEIOTCs
6oJibllIHe BO3MOXKHOCTH AaJjibHedlero cHuxeHHst ceGeCTOMMOCTH Je-
COXHMHYECKOH YKCYCHOH KHCJaOTHL. [lo ceMunersemy noany K 1965 r.
Ba/sioBas BbIPA0GOTKa YKCYCHOM KHCJOTHI BO3pacTeTr B 2 pasa, nuile-
BOH yKCycHO# KucaoTel — B 2,6 pasa. [locseHIOI0 NONyYaI0T TOJMLKO
H3 JIECOXHMHUYECKOH KHCJOTHI.

Bosbiioe MecTo B HapOJHOM XO3sHCTBE NOJXKHA 3aHATh HOBas
OTpacJ/b JIeCOXHMHYECKOH NPOMBILIJIEHHOCTH, OCHOBaHHAs Ha nepepa-
60TKe NMHPOTeHHBIX ApeBeCHbX cMos. Cpefn NPOAYKTOB nepepaboTky
ApEBECHBIX MHPOTEHHBIX CMOJ OyayT HMeTb OGOJbIIOE 3HAYEHHE
JecoXuMHUYecKHe (eHOJb, B OCHOBHOM MHOFO4aTOMHBIE, HCIOJb3Yye-
Mble B [POH3BOJCTBe TrepOHUHIOB, CHHTAHOB H JAp. YxKe HamJau
npHMeHeHHe BhipabaThiBaeMbie H3 JIeCOXHMUYECKUX (DeHOJI0B NOHU3HU-
TeJH BSI3KOCIH, NO3BONAIOIIHE 3HAUUTENbHO YBEIUYHTbL NMPOH3BOMH-
TeJbHOCTb 6ypoBblx paboT. Haligenn: takxe BO3MOXHOCTH NoJyye-
HHsl U3 APeBecHOH NHPOTEeHHOH cMosbl (PEHOJIOB, NPHMEHSIOUIHXCA
IpY H3rOTOBJAEHUH TEPMODEAKTHBHBIX KaeeB AJs CTPYXKEeYHBIX MJHT
u AJs naactmace. HecMmorpst Ha pa3ButHe nepepaboTKH NpoNHJEHO-
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BbIX T'a30B, Tjae (eHOJ NMOJNYYalOT CHHTETHYECKH, KOMIIJIEKCHas nepe-
paBoTKa ApPEBecHbIX OTX0J0B JAacT BO3MOXHOCTb CPeaH APYrHX
IPOAYKTOB 3KOHOMHYHO NOJyuaTh (PEHOJBbHbIE CBA3YIOIIME AJS Nepe-
pa6OTKH OTXOAOB B CTPOHTEJIbHBIE MJIHTHL.

bonbuive mnepcneKTHBBl pa3BHTHS Y XHMHUYECKOH TeXHOJOIHH
JNPEBECHHbI [PH HCIOJB30BAHHH OTXOLOB Jieco3aroToBoK. IIpu BHI-
BO3Ke J[EePEeBbeB C KPOHAMH Ha HHXKHUX CKJAaZax JEClpOMXO308
co31alTca GoJblIne 3anachl JpeBeCHbIX OTX0A0B (BEPLIHHBI, KOMJH,
Cyybsl, KOpa H [Ap.) H 3€JeHOl YacTH JpPeBecHHBl (XBOS, JHUCThbHA).

3To MO3BOJsSIET OPTAHH30BATHL IIPH JECIpoMX03aX KOMIJIEKCHbIe
npennpHsTHS, rae cpy6JieHHble gepeBbsl GYAYT NpeBpalleHH B pas-
JIMYHble TOBAaPHBle MPOAYKTHl METOAAMH MeXaHHUEeCKOH H XHMHYe-
cKoii nepepaboTKH.

B Hacrosililee BpeMs OpraHH3yeTCsl HOBOe NPOH3BOACTBO Nepepa-
GOTKH JIHCTbEB H XBOH (B IMepBYI0 Ouepelb XBOH) C H3BJIeUEHHEM
u3 Hee GHOJIOTMYECKH AKTHBHBIX BELIECTB, MO3BOJISIOLIUX HCNOJb30-
BaTb MOJNYUYAIOLIYIOCS XBOHHYIO NacTy B JiedeOHBIX LeJasiX U B Kaue-
ctBe J06aBOK K mnpoiykram napdgioomepud. IIupoku nepcnekTHBL:
HCIMOJIb30BAHUA 3€/1eHOfi YacTH JepeBbeB B KayeCcTBE BHTAMHHHOH
NOJAKOPMKH JKHBOTHBHIX. BricOKasi cTenieHb MEXaHH3alUHH B JIECHPOM-
X03ax MOMOXKeT JaTh CeJbCKOMY XO35HCTBY jelleBble BHJAbl LIEHHBIX
KODMOBBIX NPOAYKTOB.

JpeBecHble OTXOABl B JIECIPOMXO3¢ MOMKHO MpPEBpal{aTh B LIENY
M MEePEeBO3HThb €e Ha 3aBOJbl [Js nepepaboTKH B LEJJIION03Yy H Ape-
BECHO-BOJIOKHHCTBIe MINTBL. ONHAKO AJs 3THX NPOH3BOACTB Tpebyer-
Cq miena BBHICOKOTO KayecTBa, MO3TOMY BO MHOTHX cayyasx Oyjier
nesecoobpasiee nepepaboTaTh H3MeJbUEHHBIE OTXOJBl JIECOXHMH-
YeCKHMH U THADPOJIH3HBIMH MeTOJaMH, NpH 3TOM TpeGOBaHHS K Liene
HHIKe M, KPOMe TOro, JOCTATOUHO peHTabesbHble POU3BOACTBA MOXK-
HO OpraHH3oBath npu HeGoJbIIMX MacwTabax NpPOH3BOACTBA.

Ilpn nepepaGoTke OTXOJOB J1€CO3arOTOBOK 3HAYHTEJbHOE MECTO
3aHHMaeT MOoJy4YeHHe CMOJIHCTHIX BEIUEeCTB XBOHHBIX MOPOJ MyTeM
nepepaGOTKH Pa3fMYHBIX BUAOB ocMmoJa. Ilosydyaemass B pesysbra-
Te nepepaGoTKH OCMOJIa KaHHGONb WHPOKO NPHMEHseTcs B Hapol-
HOM X03siicTBe H MOTPEeGHOCTh B Hel HEelPepHIBHO pacTer.

3HauuTeJbHBIM PE3ePBOM YIelLIeBJEHHS KaHH(POJLHO-CKUIHAAD-
HBIX NMPOAYKTOB SIBJSIETCS HCNONB30BAHHE OTXOJOB CyabdaTLeno-
JIO3HOTO NPOH3BO/JICTBA.



acmo 1|

JJECOXHMHMYECKUE NMPOU3BOICTBA

Fanasa 1

OBIUHE CBEJEHHA

B 3To#l rnaBe npHBeJeHul KpaTKue CBeJeHHs] O Pa3BUTHH Jieco-
XHMHYECKHX MPOU3BOACTB A0 HACTOSILLErO BPEMEHH M MEPCIEKTHUBI
Hx AanbHediero pocra. Kparko coobiuaercs o pa3BHTHH 3TUX MPO-
M3BOACTB 3a rpaHuueil. Kpome toro, 1aHa kpartkas XapaKkTepHCTHKa
MPOAYKTOB MPOH3BOACTBA M MX NMPUMEHEHHs B HAPOJHOM XO3scTBe.

CeefleHHss 10 NHPOreHeTHYECKHMM MpPOM3BOACTBAM oGoblaer
HayKa 0 TEOPHH W TeXHOJIOTMH MNpolecca TePMHYECKOro pacnana
JApEeBEeCHHEL.

Tepmuy mMUpOreHeTHUYeCKHH NPOHCXOAHT OT rpeyecKkoro
pyr — OTOHb H JIATHHCKOro gelesis — MPOHCXOXKJeHHe, BOSHHKHOBE-
HHe. B pycckoil iMTepaType MHPOreHHbIH pacnaj ApeBecHRbl OGBIYHO
Ha3blBAlOT CYXOH neperoHkoit japesecHHbl. HMHoraa npumensercs
CJI0BO LIBeJieBaHHe, oT HeMenkoro schwelen — rueath cmoay. Hacto
CJIOBO NMHUPOreHeTHYeCKoe pasJoXKeHHe 3aMeHsIoT 6ojee KOPOTKHM
MHPOJIH3.

YriexxKeHHe, CMOJIOKypeHUe U aertexypenue uasectuot ¢ XIV pe-
Ka, 0JHAKO NepBble CBEAEHHs 06 3THX NpoHeccax HMEKT 3HauHTeb-
HO paHHHe narhl. Tak, ewe Teodpur (370—285 rr. o H. 3.) nucaxa
0 BbIXKHraHHM APEBECHOro yrJjsl B siMax.

I. H. Menzenees nucan B «Tonxkosom Tapudes: «Jlecoxumuue-
cKHe MPOAYKTH! COCTaBJSIOT UCKOHHble pycCKHe ToBapbi». [leficTBH-
TesbHo, yxke B XV—XVI BB. Poccus nponasana 3apy6exHbIM cTpa-
HAM yroJb H COCHOBYIO CMOJY. B To Bpems yriexieHnue GblIO
passuto B palione Hosropoaa, y ®unckoro 3anmsa, y Jlagoru
u B [TogmockoBbe. B panpHefmieM LeHTD YIVI€XIKEHHs NMepeaBHHYJI-
csi Ha Ypad, rie 3TO NPOH3BOACTBO yCnelUlHO Pa3BMBAJIOCh H B Haua-
Jge XX Beka naBaJjio OKOJO | MJH. T QpeBeCHOro yrJjs.

CoBepUIEHCTBOBAACS H CaM Inpouecc yraex:xenus. Hanpumep,
o0beMHblH BbIXOA yras B 1660 r. 6bin pasen 33%, a B 1851 r. yseau-
qunacs go 67%.

Ha ouepeau 6bl0 HCHONB30BAHHE KHAKHX NPOLYKTOB MHUpOres-



Horo mpoiecca. B 1799 r. CoiimanoB npemsioxHa HCNONB30BATH
CMOJTY, NOJYyYaloWwycs npH yriaexxeHud. B 1793 r. npesujeHt Boab-
HOTO 3KOHOMHYecKoro o6uiectsa Hapros pounoxua o6 Hcnonan3osa-
HMH «KHCJOM BJIaXXHOCTH U3 YTOJBHBIX Kyd» H O BO3MOMKHOCTH NpH-
MEHSITb «I[IPHTOpPeyl0 APEBECHYIO KHCJIOTY» B CHTUeHAaGUBHOM jeJe,
AJI51 IPOTPAaB, NOJIyUeHUsd pb-MeAsHKH H Ap. K 3TOMy BpeMeHH Obli
u3BecTey HafifleHHblii KpecTbsiHHHOM [llaGanHHBIM «IOPOLIKOBBIA»
(1. e. B BHAe Ka/abLHEBOH COJM)} crnocob BblAeJeHHA YKCYCHOH KHC-
JIOTHL U3 CBIPOro JAPEeBeCHOro yKeyca.

B 1824 r. . WU. Osuba nocrpoun B lletepbypre mnepsyio,
CpPaBHHTE/NbHO KPYNHYI YCTAHOBKY [Jisi CYXOil NEepPeroHKH Jepena.
B 1857 r. na 3aBogax IlywikapeBa Hauasoch NpPOH3BOACTBO JApeBec-
nworo cnupra. B 1898 r. uuxenep Muxaua BeiicGeitn noctpoun
B IletepOypre 3aBoa cyxcil meperoHkKd Aepema, e IJaBHbIM alna-
paTtom Oblia BEPTHKAJAbHAS PeTOpPTA LHMPKYJASUHOHHOrO THIA C BHYT-
peHHHM 0GOrpeBoM, sIBJASIOLIASACH NPOTOTHIOM COBPEMEHHBIX LUHPKY-
JSUUOHHBIX BEPTHKAJIbHBIX DETOPT.

B kouume XIX B. B cB3M C pPa3BHUBAKILHMMCS NPOU3BOACTBOM
HUTPOLEJJION03bl BO3HHKJIO MNPOH3BOACTBO aLeTOHA H3 YKCYCHO-
Kaabuuerol conn (3ason B HuBuue Muuckoil ry6epuun). B 310 XKe
BPeMd HAvya/jgoch MPOHHKHOBeHHE B POCCHI0O HHOCTPAHHOTO Kanurana
H K OKkT6pbCKOH PEBOJIIOLHMH MPAaKTHYECKH BCe 3aBOABI CYXOH Mepe-
rOHKH Oblid B pykax OeAbTrHHCKHX, (paHULY3CKHMX H HEMEUKHX
aKUXOHEPHBEIX KOMMAaHHHE., DTO TOPMO3H/IO pa3sBUTHe MHPOreHHBIX
NPOU3BOACTB M OCOGEHHO NJOXO CKAa3aJoCh HA HX TeXHHYECKOM
ypOBHe.

Bce 3aBoabl . cyXxoif meperoHKM JepeBa npeacTtaBisiu cobDoH
MeJIKde, yallle BCero KycrapHble NPeLNPHSATHS H BBITYCKAJH OrpaHH-
YeHHbI/i aCCOPTHMEHT NPOAYKTOB. K Hauasy BOCCTAaHOBJEHHS H pas-
BHTUSI NPOMBILIIEHHOCTH (nocie OKTAOPbLCKOH PEBOIOLHH) HMENUCH
HeCKONbKo HeOOJMbLIHX 3aBOAOB CyXoil MeperoHKu Aepesa, Bhipaba-
THIBAIOLUIMX APeBecHbll COHPT. 3a nepBble XKe NATHIETKH cyxas
neperoika aepesa B CCCP nenamepuMo BBIPOC/IA B KOJIHYECTBEH-
HOM M KayeCTBeHHOM OoTHowleHHH. B 1932 r. 6bl1 nyied AIIHHCKHH
J1ecoxumMuuecKkdfi koMOHMHAT, 000DYLOBAHHBI BArOHHbIMH peTOpTa-
MH. Tam nepepabaTbiBanu CHIPOHi ApPEBECHBIH YKCYC METOLOM 3KCT-
paKUHH W NONydasd B KayecTBe TOBAPHBIX MPOAYKTOB YKCYCHYIO
KHCJIOTY, MeTaHOJ H pacTBopdTenu. B 1937 r. no 3ToMy Xe THIV
Grin noctpoed KpynHbii CABCKHI JIeCOXUMKOMGHHAT.

[Tepen Benuxkop OteyecTBeHHOH BOHHOH raBHble 3aBOAbI CYXOH
neperonsu nepepabarbiBanu yxe csblite 0,5 MaH. u® apesecuHbl
B roj. 3HaUMTENbHO PACUIHPHJIOCH NPOU3BOACTBO YKCYCHOH KHCJOTHI
H JpeBecHO# MNHUPOTeHHOH CMOJbl, YTO CT&J0 BO3MOXKHBIM [ocJe
OCBOEHHst METOJA H3BJIEYEHHS 3THX NPOAYKTOB H3 MaporasoBbIX CMe-
Celi ra3oreHepaToOpHBIX cTaHUMH aApeBecHOro nutanusa. [locne Besu-
kKofi OreuecTBEHHOH BOHHB [POMBIIJIEHHOCTb CYXCH [EpPEroHKH
IpeBecHHbl Gblla I[IOJHOCTBIO BOCCTAHOBJAEHA. BLICTpPOeH HOBBIH,
AM3unckuii 3aBofl, OOOpyLOBAHHBIH COBPEMEHHOH BepTHKAJbHOH
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UHPKYyJASUHOHHOK peroproii. Hauann paGorath 3aBoawt 3akapnar-
CKO#l YKpauHhbL.

O pocte npousBoxcTBa JECOXMMHKATOB 32 BpeMs 1940—1960 ri.
MOKHO CYAHTb H3 CJAeAYIOMHUX LH@P: BHIPa6OTKA YKCYCHOH KHCJAOTHI
BO3pocla B 2 pasa, NPOM3BOACTBO alETATHBIX pacTBOpUTenei
B 9 pas, a BbHipaGoTka ¢opMajinHa B 14 pas.

B cemuserHeMm nJjaHe npegyCMOTPEHO YBeJHYEHHE IIPOH3BOJCTBA
IpPEBECHOTO VIVl U YKCYCHOH KHCJOTHI B 2 pasa, aleTaTHHIX pacTBo-
puteneit B 3,1 pasa. Ins BHINOJHEHHA 3TOro 3amIaHHPOBAHO TNO-
CTPOUTb HECKOJIbKO 3aBOJOB CyXOHl MEperoHKH B JIECOH3OBITOUYHBIX
pailoHax CTPaHbl H OPraHH30BaTh IHEPrOXHMHUECKOE HCI0Jb30BAHHE
JpeBecHHbl Ha CyWeCTBYIOUIUX MNPEANpHSITHSIX JecHo# M JepeBo-
o6pabarbiBaolieil NPOMBILIJEHHOCTH.

Oco6oe 3HayeHHe [JA NHPOTEHETHYECKOH [POMBILLIEHHOCTH
npuo6peraer TEXHOJOTHS ApeBecHbBIX cMeJa. Kak nokasanu paboThl
COBETCKHX XHMHKOB, [peBecHble MHPOreHHble CMOJLI NMPEeACTaBASIOT
co6oii LeHHelluee chbipbe JJs1 NMOJYYEHH TePMOPEaKTHBHBIX KJeeE,
¢doTopeareHToB, NOHH3UTEJNEH BA3KOCTH, TrepOMULUIOB, JHTEHHBIX
Kpenurtesei M CHHTAHOB.

OueBHAHO, 4TO npu o0lIeMHpOBOM jedHLHTe PEHONBHOTO CHIPbS
u npu Hanuuuu 8 CCCP orpomHoit Macchl ApeBeCHBIX OTXOAOB MpoO-
H3BOACTBO CMOJIBI M BHIPa60TKa H3 Hee Pa3sHOOGPA3HBIX CMOJIONPO-
JNYKTOB OLHOBPEMEHHO C NOJYYEeHHEM [PEeBeCHOro yrias H IPYrux
LIeHHbIX JIECOXHMHKATOB ONpele]isieT NyTh PA3BHUTHA NHPOTreHeTHYe-
CKOTO MCHOJIb30BaHHsl APEBECHHB Ha OJMXKajiliHe rogbl.

Hcnoab3zosaHue TOBApHbIX MPOAYKTOB NUPOTEHHOrO
pa3JoxeHUs JPeBECHHB

OcCHOBHBIMH NPOAYKTaMH [HPOJH3a JADEBECHHBl  SIBJAITCH
JpeBeCHbIl YTOJb, YKCYCHAs KHCJ/OTa, ee CJAOXHble 3(QHPHl U COJi,
JpeBeCcHOCIIUPTOBblE PACTBOPHTEIH H CTMOJBL.

JpeBecHblil yrosib paHee B NOLABJSIOLIEM KOJHYECTBE vnpnmemmt
csl KaK METaJJIypPrHyecKkoe TOMJIHUBO [Js BHIMJIABKH 4YTyHa B JOMEH;
HOM npouecce. B nacTosiliiee BpeMs JpeBecHBbI Yro/b B 3TOH OTpac
JH NPOMBIIIJIEHHOCTH MPHMEHSETCS 3HAUUTEbHO MeHblle, Tak Ka
ero BHITECHSIET KOKC, NMOJy4yaeMblit U3 HCKonaeMblx yraei. HauGo.ib
Llee KOJHYECTBO APEBECHOTO Yraa ceffyac noTpebsaser XHMHUecKas
IPOMBIIIJIEHHOCTL [Js NPOH3BOACTBA CEPOYIJIepoaa Ha BHCKO3HBL
3aBOJax W AJs NOJNYuYeHHs] aKTHBHBIX yrjeil. MeHblie yras HCIogb
3yIOT 3aBOJbI, Ha KOTOPBIX NOJYy4aioT KapGIOpH3aTop — mpenapar
NpHMeHAeMbIll A LeMeHTauHH cTaud. [lepcnekTHBHBIMU nmoTpebu
Te/IMH [PEBECHOTO YT ABJAIOTCS 3aBOJbI q)eppocrmasoa H cefb
CKOe XO03$1HCTBO. o

YKcycHas KHcaOTa  ABJSETCS  OJHHM M3 CaMblX BaMXHBIX
H pacnpocTpaHeHHbBIX XHMHKaToB. [IpuMeHeHHe ee B HapOIHOM
xo3aiictBe CCCP crosp pasHooGpasHo, 4TO He MOXKeT GhIiTh Hepe-
UHC/IEHO B Kypce jgaHHOTO o0beMa. OCHOBHBIMH NOTpPeOHTENsMH
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YKCYCHO#i KUCJOTH ABJSIIOTCS XHMHYecKasi, TEKCTHJIbHAS U MHILeBas
NPOMHIJIEHHOCTh. B XHMHueckoii NPOMBILIJIEHHOCTH OCHOBHAsl Mac-
ca YKCYCHOH KHCJIOTHI HAET Ha BbIPaGOTKY aHHJIHMHOBHIX Kpacutesell
M alleTaTHBIX pacTBOpHTedel (GYTHJA- M 3THyAlleTaTh) AN JaKo-
KPAaCOYHOro npoM3BOACTBA. B TeKcTHABHON NPOMBILIJIEHHOCTH YKCYyC-
HYIO KHCJOTY NPUMEHSIOT B KaueCTBe MPOTPAaBLl H 3aKpEenuTesas npu
KpaileHHH TKaHeil. B nuilleroil npoMbILIJIEHHOCTH OHA HCNOJb3YeTCs
KaK BKYyCOBas NpHIpaBa (CTOMOBBIA YKCYC, YKCYCHasa 3CCeHIHusi)
M B KauecTBe KOHCEPBHPYIOILETo CpPeAcTBa. 3JHAYHTeNbHOe KOJHYECT-
BO YKCYCHOiI KHCJOTH HIET Ajs dapMakomneHn ¥ napgroMepyu.
JpeBecHocnupToBble MPOAYKTH (JETKOKUOALLAS YaCTh JKHIKKH)
B BHJe CMeced BBIMYCKAIOT KaK TOBapHble PACTBODHTENH Da3JIHYHLIX
Mapok. KpoMe Toro, u3 HHUX BbIPaGaThiBAIOT METaHOJ, MPUMEHSIO-
IHUHACS B NPOU3BOACTBE (pOpMaJHHA M B JAKOKPACOYHOH NpPOMBbILI-
JIeHHOCTH, H B 3HAUHUTENbHO MEHBIIHX AOKa KosaudecTBax ¢ypdypou,

cuabBaH, dypaH u aueranbierum. —

eBec HaCTOsIllee BPEMs HALIH CYXONeperoHHble
3aBOAbI BBIIYCKAIOT g_ym_mwgﬂmﬁ, T. €. CJlerKa yBapeHHOH
H 06e3BO:XKEHHON, MO0 OHa HAeT Ha nepepaloTKy (CM. rJIaBbl O Ie-

pepaGoTke CMOJIBI).

n POU3BOACTBO IKCTPAKTHBHLIX BEIIECTB

OKCTPAKTHBHBIMH BEIIECTBAMH HAa3bIBAIOTCS HPOAYKTHI, H3BJe-
KaeMble H3 pa3HblX YacTeli XBOMHBIX M JUCTBEHHLIX JepPEBbEB BOJOIl
MJIM OPraH{YecKHMMHU DacTBOPHTENSAMH, &8 TaKXe OTTOHKOH C BOASHBIM
napoM. Bo Bcex cayuasix 3KCTPaKTHBHbIE BElIECTBA BbIAeNAOTCA Ge3
H3MEHEHHs1 CTPOEHHS M COCTaBa CaMOH JPEBECHHLI.

K 3KCTpaKTHBHBIM BelleCTBAM OTHOCSITCS CMOJIHCTblE BELIECTBA,
cojlepxkalllfecsi Kak B JpeBeCHHe, TaK M B XBOe, KOPe H KOpPHHX
MHOTHX XBOHHBIX AepeBbeB; 3dHpHble Mac/aa, Jo6blBaeMble H3 KOpbI
¥ XBOH HEKOTOPBIX XBOHHBIX AEPEBbEB U M3 JHCTbER, UBETOB H IMJO-
0B MHOTHX pacTeHuil; pasHble KamelH, HanpuMep JIHCTBEHHHYHAs
KaMmellb, NOAyyaemMas U3 APEBECHHEBl JIMCTBEHHHUb. DKCTPAKTHBHBEIME
BELeCTBAMH ABASIOTCA M AYOHJbHBle BellleCcTBa (TaHHHABI), KOTOPEIE
Colep:KaTcsi B Kope W APEBECHHe MHOTHX AepeBbeB (Ay6, HBa, enb
H ap.).

OaHuM H3 BaXHeHAWHX 3KCTPAKTHBHBIX MPOLYKTOB SIBJSAETCSA
KHBULA (MK TeplNeHTHH), AOObIBaeMasl NMyTeM IOACOYKH XBOHHBIX
JepeBbeB, rMaBHLIM 06pa3oM cocHbl, OCHOBHYIO Maccy KaHH(OJIbHO-
CKHNHAAPHBIX NPOAYKTOB, noayuaemblx B CoBerckom Cotose, Bbipa-
6aThIBAIOT H3 COCHOBOH KHBHUbL. Bbixog kaHudoau B cpenHeMm
cocrasasier 72—77%, a ckunupgapa 16—20% ot Beca KHBHLBL.

B nopesomonuoHHbIi nepuon B ceBepHbIX paionax Poccuu
C JaBHUX BpeMeH 3aHHUMAaJHChb OCMOJIONOACOYKON M MOJNYydYaJH Tep-
NEeHTHH (cepa) HH3KOrO KauyecTsa M CMOJLE-NOACOUYKY AJsT CMOJO-
KypeHHs.
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B 1925 r. B r. Mockge cocTtossach nepsas Bceepoccuiickas kanu-
(hoNbHO-TEpNIEHTHHHAA KOH(epeHLHs, Ha KOTOPOH ObliH HaMeueHbl
MepONpUATHS no pa3BuTHio nmoacoukH jeca B Coserckom Corose.
B 1926 r. 6bio do6bito 413 7 CcOCHOBOl »KHBHUBL, B 1930 r.—
34148 7, a B 1937 r.— 88862 1. KanudosbHO-TEPIEHTHHHASA MPO-
MbilseHHocTh CoBerckoro (Coro3a 3aHsaa TPeTbe MecTo B MHpe
i BTOpoe B EBpone mo npoH3BOACTBY XKHBHYHOH KAHH(OJIH U CKUNH-
aapa, ycrtynas toabko CIUA u @paHuuu, NOACOYHOE XO3SHCTBO
KOTOPHIX Pa3BHBAJOCH HA NpOTAXeHuu Gosee 150 Jger.

B roas Beaukoit OteuecTBenHO# BOHHBI KOJHYECTBO 10OLIBAEMON
JKHBHIBI HAXOAUNAOCH Ha ypoBHe 30—25 Thic. T exeronHo. K KoHLY
nepBOil NOCJAeBOEHHOH NATHJETKH Ao6blua KHUBHUBI M BbipaboTKa
KaHH(}ONBbHO-CKHNHAAPHBIX MPOAYKTOB 3HAUHTENbHO NPEB3OLIIH 10-
BOeHHLIt ypoBeHb. B 1950 r. 6uin0 po6bito 93 Thic. T xusuib. Co-
serckHii Cowos B 1957 r. 3aHan nepBoe MecTo B Mupe mo AoGhuYe
AKHUBHUBI U TPOU3BOACTBY H3 Hee KAHH(OJIbHO-CKHIHIAPHBIX MPOLYK-
toB. HapasHe ¢ pa3BHTHeM NOACOUKM Jeca CO3AaBaJjach B Hallefi
CTpaHe M KaHH(}OJbHO-TepreHTHHHAs npomelinieHHocTs. OHa npo-
maa NyTh OT MeJKHX KyCTapHBIX 3aBOJOB C OTHEBHIM CIIOCOG0OM
nepepabOTKH KHBHIBI [0 KPYNHBIX JECOXHMHYECKHX KOMOGHHATOB,
Ha KOTOpPBIX HE TOJIbKO nepepaaTbiBaloT™ XKHUBHUY, HO H NOJAYYaoT
NpoH3BOAHbIe KaHH(DOAK M cKHUNHAapa (3(HUpbl KaHHGHOMH, CHHTETH-
yecKyro Kamapy U3 TeprneHTHHHOrO Macja, OKCHTEPHEHOBYIO
cMOJy M Ap.). MHorne counanucruyeckue crpanbl (Kuraiickas Ha-
poaHass Pecny6anka, [loabwa, '’IP u ap.) n0o6bIBalOT XKHBHUY
v nepepaGaThIBAIOT ee Ha KaHHGOJAb U ckHnuaap. [ToacouHo-repneH-
THHHOE INPOH3BOACTBO pasBuTo Bo PpaHuuu, ABcTpuu, Mcrmanum,
SInonuu, Muauu v Apyrux crpaHax.

CMoauCThle BELLECTBA MOXKHO MOJYYaThb HE TOJABKO H3 XKHBOID
xepeBa. 3HAYHTENbHOE KOJIHYECTBO HX COJEPKHTCS B OCMoJe, T. €.
B CTapblX COCHOBBIX MHAX ¢ o6rHHBIUeji 3a6osoHbl0. Ha BO3MOXK-
HOCTb HCII0JIb30BAHHUA [HEBOr0 OCMOJA AJS MOJYYeHHA KaHH(DOJIbHO-
CKHMHAApHBIX NpoAykTos Bnepeble B 1892 r. ykasan . M. Mesn-
JeJiees.

Coserckuit Col03 pacnosaraetT OrpoMHBIMH 3amacamMi CMOJO-
COAEpIKAalLero Chipbsi, SABJASIOLIETOCS OTXOAAMH JECOIKCNNyaTalHH,
KaHn¢po/sbHO-3KCTPAKUHOHHOEe  NTPOM3BOJCTBO, KaK TeXHHYecKas
¢dopma Gosee paUHOHAJbLHOTO HCNOJbL30BAHHS [HEBOrO OCMOJ3
M ADYTHX BHAOB CMOJIMCTOH ADeBeCHHbI B Hallel CTpaHe, yCHelWHO
pasBuBaercd. B 192/ r. 6bia1 nmocTpoeH 3aBoa «Baxrtan», sBAsIOLIHH-
€A M B HacTosillee BPeMs KPYMHBIM MpeANpHsTHEM Mo nepepaboTKe
CMOJIUCTOH ApesecHHbl. JTOT 3asoa no 1960 r. paGoran no meroay
NneproAHYeCcKOH 3KCTpakUHH. B pesysbraTte KOpPEHHOH peKOHCTPYK-
uuHu cefiuac na sasofe «Baxran» npumeHsiloT GoJsee coBeplueHHbLH
GatapeilHo-aed1erMallHOHHBIH  CIOcO06  IKCTPAKUHH  CMOJIHCTBIX
BeLLEeCTB.

B 1952 r. Betynua B ynucno AeHCTBYIOUIMX JIECOXHMHUYECKHX Npes-
npusiTHit HoBoGeanukui KaHH(ONbHO-9KCTPAKIHOHHBIN 3aBod, 0060-
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pynoBaHHHi Gartapeeii sxcTpakropoB. Ilo Garapeiiho-mpoTHBOTOU-
HoMy cnoco6y 3Kcrpaxkuuu padoraior HeiiBo-Pynanckuit u Bepxo-
TYPCKHii KaHH(ONbHO-3KCTPAKIHOHHBIE 3aBOAB. B Texkyuywo cemn-
JeTky Oyler NMOCTPoeH ellle Le/bfi PAX KPYMHBIX 32BOJAOB MO mepe-
paGoTKe 0CMO0J1a, Ha KOTOPBIX CMOJIHCTBIE BelllecTBa 6yAyT U3BJEKAThb
H GaTapelHO-NPOTHBOTOUHLIM U HENMPEPBIBHBIMH CIOCO06AMHU 3KCTPaK-
uuu. Bmecto 10% B nacrosimee BpeMs, Kk 1965 r. skcTpakuuoHHas
xaHHGoMb B Halledl CTpaHe AOJMXKHa cocraBasTb okono 30% or o6-
111ero NPoOH3BOACTBA 3TOr0 Npoaykra. CeMUJeTHHM MJaHOM Pa3BHTHA
HapoaHoro xosafictea CCCP npeAycMoTpeHo 3HauHTeJbHOe PACILK-
peHHe NPOU3BOJACTBA BCeX BHAOB KaHH(OJIbHO-CKHNHAAPHBIX NPOAYK-
ToB. I1pou3BoAcTRBO 3KCTpakuoHHON Kanupoau B CCCP yBenHuurcs
B 3,9 paza (1965 r. no oTHouweHuo x 1958 r.).

B CIIIA sxcTpaxiHoHHas KaHHGOJbL cocTaBasger okojo 60% or
obuielt BhipaGoTku 3Toro npoaykra. Ha 16 kpynHelXx kaHHGONbHO-
9KCTPAKIUOHHBIX 3aBOJAX €XerogHo nepepabaThiBaeTcss OKOJD
6 maH. m® nHeBoro ocMosna, OfHaKoO 3Ta OTpPAC/]b JECOXHMMHH CuH-
TaeTcs MaJIoNepCneKTHBHOH B CHJy HCTOILEHHs1 3anacoB NHeBOro
ocMoaia.

KaHu$ponbHO-9KCTPAKIIHOHHOE NMPOW3BOACTBO B HEOOJBIIHX Mac-
wrabax uMeercs ¥ B psife esponefickux crpan (Iloabuwa, boarapus,
KOrocnasusg u ap.).

MpuMenenne KaHUGONBHO-CKUNMHAAPHBIX NPOAYKTORB

Kaunponb, u CKHNMAAap NPHMEHSIOTCA BO MHOTHX OTpacasx
HapogHOro xoasicrsa. O6nacTH NPHMEHEHHS HX HeNpepeIBHO pac-
wupsaoTces. Kak kaHHGonb, TaK ¥ CKHOKAAD HCNOJAb3YIOTCSH B HATy-
pajbHOM BHAE, a TaKXe U B BHAe MHOIOUHCJAEHHBIX NMPOM3BOJAHBIX

H CIyXaT. UCXONHBIM CHIDbEM [ MHOPHX. XUMHUYECKHX CHHTe30B.

OCHOBHLIMH nOTpe6GUTENAMH KaHH(PONH SBASAIOTCS OyMaXKHasi, HKHpPO-
Basl, 3JeKTPOTEXHHYECKAs, JaKOKPacouHas, NJaacTMaccoBas, pe3uHo-
Basi, MHLIEBas H ApPYTHe OTPACAH NPOMBIIJIECHHOCTH.

B 6yMaxHO{l NpPOMBILLIEHHOCTH KaHH(OIL NPUMEHAWT A5
H3TOTOBJICHHA KAHU(OABHOrO KJesl, KOTOPHIM NPOKJAeHBAlOT ByMmary.
Henpoxk/ieeHnas Gymara NpolyckaeT 4YepHHJAa H NJOXO NpHHHUMaeT
THHorpadckyio Kpacky. B cpeanem kaHudoab cocrasaser ot 1,3 1o
1,6% Beca B mHCUHX M NeyaTHbIX Gymarax.

B XHpPOBOH MPOMBINIEHHOCTH KaHH(OAb NPHMEHSIETCS B MBLJIO-
Bapennu. [1pn Bapke ¢ KayCTHUECKOli COMOH, a TaKXKe C €KHM KaJi
KaHu(GOoJib [JaeT COJM, KOTOPble Ha3blBAIOT KaHHGOJLHBIM MBIJIOM,
OHo o6nanaer 6osbluofi MolOUled cnocoGHOCTLIO, XOPOLIO PACTBOPS-
eTcq B BOJE, MBUIMTCA M meHHTCH. Bxoas B cocraB »KHPOBBIX MblJ,
OHO yJyullaer HX KauecTBo. TyaneTHble Mblna cogepxar 10—15%,
a xo3sicTBeHHbBle — A0 50% KaHHbOMU OT HX KHDPOBOH OCHOBHI.

B 3/1€eKTPOTEXHHYECKOH NPOMBIIJIEHHOCTH KaHH(OJb HCIOJb3Y-
€TC B KauyeCTBe AHIJEKTPHKA INpH H3rOTOBJEHHH H30JSLHOHHBIX
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MaTepuasnoB, a TakkKe B BUAE JaKa /A MOKPbITHA uwacTed MallIHH
¥ nponutky o6MoToK. KaHuboab aBjaseTcs 0OCHOBHbBIM KOMIOHEHTOM
B KOMIAyHAax ANs 3aJHBKH KabeabHbix MYy(T, Tpanchopmaropos
U Ap. B 3jexTpoTexHHYecKOoi MPOMBIUIIEHHOCTH BaXHBI 3J€KTpPO-
H30JISILHOHHble CBOHCTBA KaHHM(OJH. ¥ KHUBHUHOH KaHHGPOJH 3TH
CBOIICTBA BbILUE, YeM y IKCTPAKLUHOHHOH. OKucIeHHas cMmona, moJy-
yaemasi H3 eJ0BOH CEPKH, OTJHYAETCS BLICOKMMH 3JIEKTPOH30/MALHOH-
HbIMH CBOHCTBAMH M HCHOJb3yeTcs OJs NPONUTKH 06MOTOK H B Mmac-
JAHBIX TpaHchopmaropax. OHa NpPHMEHAETCA Takike B NPOH3BOA-
CTBe TpPaMMO(OHHBIX MJIACTHHOK M B CTPOUTEJABHOM JeJe Kak
no6aBka K GeToHaM, uTOGBl NPUAATH UM TEKYUYeCTb .NIPH 3aJHBK®
¢opM u ruapoyctoiiuuBocTb. KaHH(ONbHO-TEPIEHTHHHAA MPOMBIIL-
JIEHHOCTh OCBAHBaeT BHIIYCK CHelHanbHOH KabenbHO#l KaHHGOIH
I8 3JEeKTPOTEeXHHYECKOi IMPOMBIUIIEHHOCTH (roJiHMepH3OBaHHAas
KaHudo/b, KaHUDOB MOC/e TepMHYeCKOH 06paboTKy).

B /1aKOKpacoyHOi MPOMBIJIEHHOCTH H3 KAaHHG)OAH H3TOTOBJARIOT
nakd. Karugonas xopouo pacTBopsieTcs B JIAKOBbIX PaCTBOPHTENAX
Il ABJASIETCA OCHOBO# JakoB. [Has yJydlIeHHs JaKOTeXHHYECKHX
CBOMCTB 4acCTo MPUMEHSAIOT 3(pUpbl KaHHUGOMH, HANPUMEP IVIHLEPHHO-
BbI, KOTOpLIi HasblBaerca 3tupom rapnuyca. Conu (pesauHarthl),
MOJIyYeHHble TIPH B32HMOJAEHCTBUH CMOJSHBIX KHCJAOT C TAKHMH Meé-
taanamy, kak Ca, Zn, Mn, npUMEHAIOTCA B Ka4eCTBe CHKKATHBOB.

B pe3uHOBO MPOMBIIJIEHHOCTH KaHH(OAb HAET HA H3TOTOBJEHHE
raJlOLIHOro Jaka, JIHHOJAeyMa, KaHH(OJABHOrO 3MYyJbratopa BMeECTO
HeKaJss, a TaK:Ke BBOAHUTCA KaK MJAACTHPHKATOP H MATUYHUTE]b B TeX-
HUYECKHe pEe3UHOBble H3JeaHd, YTOObl NPUAATH UM 3JACTUYHOCTL
H MOPO30YCTOHYHBOCThL (MOKPBILIKH KOJIEC aBTOMALUHH).

B npon3BoaCTBe HCKYCCTBEHHBIX CMOJ KaHH(pONb MPHMEHAOT A
H3rOTOBJEHHS aabbeprosiell. Kpome Toro, Kanu(poab HCOOAB3YIOT
elle B0 MHOTHX OTPac/sX MNPOMBILUJIEHHOCTH:

B [MHLIEBOH — AJs1 H3TOTOBJEHHS OYTHUIOUHBIX CMOJIOK, 3MaJiH-
POBKH MHUBHBIX 60YeK H AP.;

B MeTaJJypruyeckoil — npu JNyKeHHH # Maike; PasMesbyeHHOH
KaHAGDOMBIO MOCHINAIOT PEMHH, LIKHBB, YTOOBl YMEHBUIHTb CKOJb-
JKeHue; : :

B NOJHUTrpadHuYecKOi — AJIs H3TOTOBJAEHHS THNOTPadCKUX KPacox
H YEpHHUJ, a Takxe AJs BblpaGOTKH XyJNOXKeCTBEHHbIX KPACOK, LBET-
HBIX Kapanjailed H T. A.;

B (hapMaLeBTHYECKOH — MPH H3rOoTOBJAEHHH XHDPYDPrHYecKux mJja-
CTBIpeH W CHEUHAJbHBIX MBI,

B TeKCTHJBLHOR — AJ5 H3TrOTOBJEHHA NPOTPAB;

B CTPOUTENBHOH — AJI1 H3TOTOBJIEHHS HCKYCCTBEHHOH OJHQHI
I KJies,; , '

B MalIHHOCTPOHTEJNbHOH — A/l TOYHOIO JHTbSl H3 IBETHHX Me-
TaJJ0B,

KanHudosb npuUMeHSIIOT TakKiKe B MPOHU3BOACTBE KpEOJIHHA, KOH-
CHCTEHTHBIX M 3MYJbCHOHHBIX CMa30K, MACTHKH OJs HAaTHPKH nap-
KETHbIX [0JI0B, CYypryueil, JUNKKX JIeHT Oas MyX d T. A. CrnelHnadn-
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luple copra Tak Ha3blBaeMOi CKPHMNHYHOH KaHH}OJH HCNOJB3YIOTCH
MY3BIKAHTAMH AJs1 HAaTHPKH CMbIYKOB.
MetnnoBulil ¥ 3THAOBLIE 3adHpPbl CMOJSIHBIX KHCJOT C YCNeXoM
' HCTOJIB3YIOTCA B KaueCTBe MJAacTHQHKATOPOB. Bununpesusar u an-
. IuJpe3nHar, objanas CnocoOHOCTHIO COMNOJHMEPH30BAaTbCSI CO CTH-
» POJIOM, MCNOJB3YIOTCS B MPOH3BOACTBE MIACTHYECKHX Macc.
4 HHATpPHAB CMOJSIHBIX KHCJOT SIBJAAIOTCS XOPOIUHMMH NJjacTHdHKa-
fTOpaMH [IJs CHHTETHYECKOTO KayuyKa H BaHHJIEBHIX CMOJI.
5 AMMHBI CMOJISSHBIX KHCJIOT NPHMEHSIOTCA B KaueCTBE 3MYJbraTo-
't poB AJa BOCKOB M achanbTomof0GHBIX NPOAYKTOB, BO (JIOTAaLRHOH-
HBIX Opoueccax, NOPH H3rOTOBJAEHHHM AHTHKOPPO3HHHBIX COCTaBOB,
HHCEKTHIHAOB, (PYHTHLUHAOB, KePaMHYECKHX KPacok, B pereHepauuH
Kayuyka H ap.
CnuptH (a6ueTHJI0BBIH, THAPOAGHETHJIOBbIH U Ap.) NMPUMEHSAIOTCA
B KauecTBe NJAcTH(HKATOPOB, BCIIEHHBATENEH M MOIOLIUX CPeICTB,
CkHMnuzap HCNOJAB3YyeTcsi B HATYpPaJbHOM BHJE HJIH B COeflHHe-
HHAX €O MHOrMMM JpyruMy BelilectBaMu. HauGonee KpynHEIM
norpeGureseM CKHNUAapa sBJAAETCS JaKOKPAacOyHas MPOMBILJIEH-
HOCTb, Tle OH IIHPOKO HCIOJNB3YETCs B KaueCTBe pacTBOPHUTENs HJs
JAAKOB, pa3faBuresisi MaJjsipHbIX COCTaBOB H T. X. B TekcruanHoit
NMPOMBILIIEHHOCTH CKHMUAAP NPHMEHAIT AJAd NPOTPABKH TKaHeH
neped HaHeceHHEM KpPAackH, a TakXe NPH NPHTOTOBJEHHH caMoil
KPacKH AJis cUTHeneyataHus, 4To6bl YCTPAHHTL pPacio/i3aHHe KpacH-
* rtejell mo Marepuaay. KpoMe Toro, ckHNHAAp KaK XOPOIWIHH pacTBO-
DHTENDb KHPOB NPHMEHAIOT B 3TOH RPOMBILIIEHHOCTH A5 00e3Xu-
pPUBAHHA LUEPCTH NPH MOHKe. ~
B napdroMepHoll npOMBILIIEHHOCTH NPHUMeEHsAETCS TepleHTHHHOC
MacJo BMECTe ¢ APYTHMH apOMaTHYECKHMH BeUIeCTBAMH INIPH H3ro-
TOBJIEHHH TYaJeTHBIX MbLI, OJeKOJOHOB, AYXOB H Ap. Haxoaswmuiica
B CKHMHAApe WJH MOJy4yaeMblt H3 Hero TePMeHOBblH CIHPT — TepnH-
Heos1 HMeeT NPHSATHBIA 3anax CHPEHM H LUHPOKO HCNOJb3yercs B Oy-
KeTax AYIIHCTBIX BELIECTB.
M3 Bbiciiux copros cKHMHAapa, GoraThiX COAEPKAHHEM q-NHHe-
Ha, MOJy4aloT 'CHHTETHUECKYI0 Kamdapy, Koropas HMmeer GoJblioe
HapoAHOXO3sicTBeHHOe 3Hauenne. KamMdapa npumensercsa B npous-
BOJACTBE NJACTHHUECKHX MAacc [/ H3rOTOBJEHHA LeAJyJOoHAa, H3
KOTOPOTo NoAyyalT ¢GOTO- H KHHOMJIEHKY, HeOblollleeCs CTeK0 A
aBTOMOGHJIefi H CAMOJIeTOB, AETCKHe MTPYIIKH, NYTrOBHUBI, PacuyecKH
u 1. A. Kampapa cayxur paermatu3atopoM Aas HHUTPOLEJJIIONO03b!
(Gesnbimubi nopox). C AaBHHX BPeMeH CKMIIMAAp HCNOJb3yeTcs
B MeJHUHHe HATYpaJbHO H B BH/IE CBOUX NPOH3BOAHBIX, HAMPHMEP
TepnHHrHaparta. MccnenoBaHus nocsaefHero BPEMEHH MOKAa3bIBAOT,
UTO CKMIHAAp BIOJHEe NMPHIOMEH TaKXKe B KayecTBe XHAKOTO MOTOP-
HOro TOmJKBAa Kak B YHCTOM BHJe, TAK H B CMECH C APYTHMH ropio-
YuMH. [Ipu apomaTH3auHH CKHNHAapa noJayyaloT (pakuuy, sBJAAIO-
liiHecs xopolueil NPUCaAKOi K aBHATOMNJHBaM J[Jig NOBBLIILEHHSA HX
OKTAHOBOr0 4HCJA.
Ckunupap W apyrie 3GHpHble Mac/ja XBOHHBIX NMOPOA LIMPOKO
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(IPHMEHSIIOTCA 05 Ae3uH(eKUny Bo3AyXa B noMenlenuax. Ckunuaap
ybuBaer GakTepuu B Boge Npu KoHUeHTpauuu ero 1 ma 75 000. dtum
e CBOHCTBOM CKHIHAApa, OUEBHAHO, OOBACHAETCA OJaronpHsiTHOC
[IeHCTBHe COCHOBOro Gopa Ha GOJbHBIX TyOepKyJIe30M.

Cxunuap sBASETCS HCXOAHBIM ChIpbeM BO MHOTHX XHMHYECKHX
CHHTE3aX, HANpUMep NMPH NOJYYEHHH HHCEKTHUHIOB, KOTOPble NpHMe-
HAIOTCS [JIA YHHYTOXKEHHs BPEAHBIX HACEKOMBIX. Ckunupap npume-
HSIIOT JJ HM3COTOBJEHHS CaloXKHOH MasH, KPEMOB H MacCTHK [Js
noJioB U T. I.

CocHosoe ¢HJIOTaLHOHHOE MacIo, nonyqaemoe U3 KCTPAKLHOHHO-
ro CKHNHaapa, npUMeHseTcs B I‘OpHOpy}lHOH NPOMBIIIJIEHHOCTH NPH
no6biye pyn UBETHBIX METaJlJIOB.

Kax BHAHO M3 KPATKOro nepeyHsi obJjacreft MpUMeHeHHs] KaHH-
¢dbonu ¥ cKUMUAApA, 3TH JECOXHMHYECKHe MPOAYKThl HAYT Ha obcay-
JKHBaHHe TrJaBHbIM OOpPa3oM KYJABTYPHHIX M OLITOBHIX 3anpocos
moaet. [1pyn HeyKJIOHHOM NOBLILIEHHH 3KOHOMHYECKOro $/1arococTos-
HHA TPYRAILHXCA M POCTe KyJAbTypbl HAceJeHHs B Hallell cTpaHe
cnpoc’ Ha KaHHQDOJbHO-CKHNMAAPHble NPOAYKTH YBEJTHYHBAeTCH
C KaXJAbiM TOAOM.

A. TUPOTEHETUYECKAS MEPEPABOTKA JPEBECHHbI

F'masa 2
OCHOBbBLI MHPOJIU3A JNPEBECHHBI

Pa3noxkuTp gpeBecHHY moj NefCTBHEM BBICOKOH TeMIepaTyphi
MOMHO pa3JHYHbLIMH cN0CO6aMH B 3aBHCHMOCTH OT TeMIepaTypHOro
rnpejiena Harpesa, yc/aOBHf NMOABOZA Telsa H BHAA NPHMEHSEMOrD
TENJIOHOCHTENS.

Cyxas neperoHka japeBecHHbl $e3 HocTyma BO3AYyXa BeleTcs
B 3aKpPBITOH MeTaJJHYECKOH pEeTOpPTe C BHEIIHHM OOOrpeBOM 10
KOHeuHoH Temnepatypel 400—450°. Ecau npeBecHHa HarpeBaercst 4o
450° nyTeM CONPHUKOCHOBEHHS C NpPeABApUTENbHO HarperbiMu Gec-
KHCJIODOJAHBLIMH Fa3aMH, a He 4Yepe3 CTEHKY PeTOpThl (BHEWHHH Ha-
rpeB), TO TAKOH HArpeB Ha3blBAeTCS BHYTPEHHHM.

B oOoux cayuasix B pe3yJbTaTe HarpeBa H3 ADEBeCHHHl Bhlie-
JSIOTCA napoobpasHble W ra3ooGpa3Hble NPOAYKTH PasJiokKeHHs
(maporasoBasi cMecb), H OCTaeTcs ApeBecHbii yrojb. Ecau apese-
CHHY XOTAT IPEeBPaTHTb B ra3oo6pa3Hoe TOMJIHBO, TO APEBECHOTO
yIJisl He moay4aloT, a 6aarojapsi B3aUMOIefiCTBHIO ero npu BHICOKO#H
TeMnepaTtype ¢ KHCJIOPOAOM BO31yXa M BOASIHBIM MapoM NOJYHalOT
roplioYHil raz W TeMJao AJAs NHposu3a ApeBeCHHBl. Takoll npouecc
Ha3bBalOT FasHbHUKaUHUehd, a ofpasopaBllasca naporasopas
CMeCh Ha3biBaeTCss CHIPHM FeHepaTOPHBIM Fa3oM.

B pesysnbraTe HemonHOro ropeHusi B OGBIYHOH TOMKE ¢ BHICOKHM
cJ10eM TOMJIMBA MPOAYKTHl CrOpPaHHs COAEpPXAT MHOI0 TOPIOYHX
3J€MEHTOB (OKHCb yryepolda, MeTaH H Ap.), YTO [O3BOJSIET CXKHUIATh
06pa3oBaBIIyIOCs] CMeCb C HEKOTOPHIM TENJOTBOPHLIM 3 deKkToM
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(okoa0 500 kas Ha 1 M%), Takde NPOAYKTHI CTOpaHHA HA3BIBAWOTCA
NoNyrasom.

Bo Bcex OMUCaHHBIX CAyYasX OCYILIECTBJSIETCS ra3oBbil Harpes,
TAK Kak ApeBECHHa HarpeBaercs HeNOCPEJACTBEHHO B TOKE MPOXO-
ASIMIHX Ta30B HJM Yepe3 CTeHKY peTopThl B atMocdepe naporasos.
i MoxHo HarpesaTb JApeBecHHy B TOKe [eperpeTtoro BOIASHOTIO
‘mapa ¥ B cpeje XKHIKOTO TEIVIOHOCHTEAS MO /[AaBJEHHEM, €eCsH
NOC/AEeNHHI KHIUT NPH HU3KHX TeMmepaTtypax, Hiu 6e3 [aBusieHHusd,
ecJIH OH BBLICOKOKMUNALHHA. B 3THUX cayuasix roBopsAT, 4TO Harpes
MPOM3BOAUTCS MAapPOBHIM HJHM XKHAKMM TemsoHocutesneM. Hakownern,
JpeBeCHHY MOXHO HarpesaTbh TBEDAbIM TEIJOHOCHTEJEM, HaNpHMep
HarpeThbiM CHIYYHM MaTepHaJioM, KOTODBIH conmpHKacaercs C Jpese-
cHHOH (06GblYHO B M3MEJbUEHHOM BHJE).

Eciu AresBecHHy HarpeBaioT ra3oBbLIM HJHM KUJIKHM TeNJOHOCH-
TesleM A0 TeMIeparypnl Hayajna 3K30TePMHUUYECKOH peaklHH
(B0 2/5°), Takoil npouecc Ha3bIBAOT MPEANHUPOJHU3OM (Npea-
BAPHTE/bHBIA MHUPOJU3).

Harpes npeBecHHbl ra30BbIM HJH TBEPAHM TEIJIOHOCHTENEM [p#
BLICOKHX TeMIliepatypax (okosjo 600—800°) Ha3biBAaIOT BHICOKO -
TeMNepaTypHLIM NUPOJH3OM.

B npou3BOACTBEHHBIX YCJOBHSIX CyXOil MeperoHKH AcpeBa U rasi-
durKaudy B HACTOSALlEe BpeMs NPHMEHSIETCS Tra30Bblli BHEIIHHH
W BHYTPEHHHH HArpeB, M03TOMY o6lLiasi XapakTepUCTHKA U TeopeTu-
yeCKHe OCHOBBI MHPOJH3a H3JMAralTcs B OCHOBHOM MPHMEHHTENbHO

© «x rasoBoMy Harpesy.

O6was XapakTepUCTHKa NMUPOIH3a APEBECHHDB

[lpouecc pasnokeHHs gpeBecHHB! MOA BJMSHHEM Harpesa B fec-
KHCJIOPOAHOH ra3oBoH aTtMocdepe OCYLIECTBJASETCS B 3aMKHYTOM
cocyLe (peTopre), HarpesaeMoM uepe3 CTeHKH. B peropre nMmeercs
natpyGox 4Js BbiBOAa 06pa3ylollHXCs MaporasoB B KOHAEHCAUHOH-
HOe yCcTpPOHCTBO ¢ NpHCHocoGJeHHeM AJSl OTAEJEHHs XKHAKOCTH OT
. rasa.

B pertopy nomelnaioT ApeBecHHY, 3arpy304HOe OTBEPCTHe 3aKphl-
BAIOT Y alilapaTt HArPeBaIOT, PeryJHpys TEeMIepaTpypy NpH NOMOLLH
MmupoMeTpa, MUMELIEHHOro B peakLHOHHOoe mnpocTtpaHcTBo. Harpe-
Baor go 400—500°.

[lo BHeWHHM NpPH3HAKAM H KOHTPOJIbHBIM 3aMepaM [Mpo-
uecc MO:KHO pa3fesiHTb Ha CJAeAyloUiHe CTaAHH:

. Cyuika — ¥3 ApeBeCHHbl BBIAEJISIETCS] TOJIbKO BJAra, NpakTH-
Yeckn 0—150°

2. Co6GcTenHo cyxas neperonka (muposus). Ha 3toil craaun
B AUCTHJ/SATe MOSBJSIETCS pPSIA OpPraHHYecKHX NPOAYKTOB H Bbife-
Jsietcs ras. O6BIYHO 3TY CTAAHIO OTHOCAT K TeMNePaTypHOMY HHTEp-
Bany 150—350°. Hnst 3Toit cTaAiMH xapaKTepeH ellle TaK HasblBae-
MBI 3K30TepMHYECKHii NepHoAd, HabJiofaloliuiics npu 275—285°,

4634
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KOrja npouecc HAET OYeHb 3HEPTHYHO, C SABHHIM BBIAENEHHEM
PeakuHOHHOro TemJia.

3. Cragua npokanku. OHa XapakTepHa OTHAeJeHHEM OT Yras,
o0pa3oBaBlLIerocs B npeablaylied CTaaHH, HeOOJbIIOTO KOJHYECTBA
cmost (1,5—2%) u 3HAUUTENbHOTO KOJIHMUECTBA HEKOHIEHCHPYEMBIX
rasos. Hauaso s1oit crannu 350—400°, xoueu ke 3agaercs no npo-
M3BOACTBEHHBIM YCJOBHSIM H B NMPOMBILITIEHHBIX YCTAHOBKAX OGLIUHO
He mpesbiaer 400—550°.

Ha puc. 1 uso6paxeHa guarpamMma BBIXOJA XHIKHX H raszoo6-
pasHbIX NMPOAYKTOB NHPOJH3a Gepe30BOH APeBeCHHH B JaGopaTop-
HOH ycTaHoBKe. Kpusble Temnepatyp BHYTPH peTOPTH (NMYHKTHp-
Hasl) ¥ CHapYyXKH ee NOKa3bIBAlOT, YTO BHYTPH DETOPTHI TEMIIEpaTypa
LIHTeNbHOE BpeMs 3ajep:xuBaercsa B npepeaax 120—130° noka ne
3aKOHYHTCS NMEPHOA CYLIKH JPeBeCHHEl. 3ateM temnepatypa GhICTPO
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20 y / 4005
] ~ o
S [Q
I Bl1i- » /// 300 S
A g
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Puc. 1. InarpaMMa nupoausa ApeBecHHBL:

! — TeMnepaTypa CHapyXu peTOpTH; 2 — TemnepaTypa BHYTDH
PeTOPTH; 3 — KOJHYECTBO  ra3oB; 4 — KOJHYECTEO MKHAKHX
NPOAYKTOB

nofHumaerca Ao 275° Korma HauuHaercs 3K30TepMHYECKasi peak-
Uxs, XapaKTepH3yIolascsa NpeBblileHHeM BHYTPEeHHell TeMiepaTyphi
Haj BHewHed ¥ OypHBIM BbLAENEHHEM XKHUAKHX U ra3006pasHbiX npo-
Aykros. [Tocne 400° npoucXoQHT npokanka yrisi, NpH KOTOPOH KOJIH-
YeCTBO JIETYUHX [MPOAYKTOB pe3KO COKpalldaeTcss M IOCTENEHHO
yMeHbIlIaeTCst 40 MHHHMYMa, KOT[a rOHKAa 32KaHYHBAETCH.
_ B pesyasbrate npouecca obpasyiorcs c/leAyIOlUlHe NEPBUYHBLY
MPOAYKTHI: ApeBecHblil yronb (okoso 30%), ApeBecuwiii cyxomepe-
roHHblit raz (okoso 20%) W oHcTHAAAT (2KMXKKA) — okoao 509 ot
Be€Ca BO3AYIIHO-CYXOH MCXOQHOH ppeBecHHB. Jluctuanar OwlCcTpo
pacciiauBaetcs Ha OCaJ0YHYIO, MM OTCTOHHVIO, CMOJY M IIpO3pau-
HBI DE3KOo MaxHYIIMA BOIHBIH CJI0OH HBETA KPENKOro uasi, Ha3hlBae-
MBIA CHIDBIM ADEBECHBIM YKCYCOM HJIH OTCTOSIBLIEHCS XKHIKKOH.
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IlepBble XKe HCcaeOBaHUA NMEPBHYHOTO NpoHecca NOKa3aJH, uTo:

1) KaxAblii nojyuamoliuiics npu pacrnaje JApeBeCHHbl NPOLYKT
HJIH TpyNNa NPOAYKTOB MO TeMIepaType HMEET CBOe Hauajo, MaKCH-
MyM H KOHel oOpasoBaHHus,

2) MaKCHMyMbl — MOMEHTH Haubosiee HHTEHCHBHOTO BblJeJIEHHS
MPOJYKTOB — B OCHOBHOM JIEXKAT B TeMNepaTypHBIX Npefesnax 3K30-
TEPMHUYECKOr0 NepHOoLa;

3) Hapaay c yKa3aHHBIMH CTaAUSIMH NpPOLECcCa MOXKHO BHIAENHTh
ellle NpeJBAPHTENbHYIO CTAAHIO, JEXKAIYI0 MeXAY NePHOAOM CYLIKH
H 5K30TEPMHUYECKHM [1ePHO/0M; 3Ta CTaLHs, €CJH NPOUECC NpepBaTh,
JaeT Tak HasbiBaeMylo NnodXapeHHYIo, uiu Oypylo, ApeBecHHY H Xa-
pakTepHa B OCHOBHOM BblJleJIEHHEM KHCJOPOACOAEPKAIIHX Ta30B
(COz 1 CO) u oTwienaeHHeM aleTHbHBIX TPy,

4) B npouecce pacnaja Hapsajdy C ra3oM, XXHEKHMH H TBepAbIMH
OpraHHYeCKHMH NPOAYKTaMHu Bbljessiercs okoao 18—269% (ot cyxon
HCXOJQHOH JpeBecHHbl) PEaKUHOHHON BOAHI,

5) Ha pe3yJabTaThl Npolecca MUPONH3A BJHAIOT ChIpbeBbie H pe-
SKHMHBle (aKTOPBIL.

XapakTepHCTHKA MEPBHYHBLIX MPOJYKTOB
TEPMHYECKOT0 pacnaja APeBeCHHb

JKHXKa, HAM ChIpOll ApeBecHBIl YKCyC, NOJydYalouuicss npH
oObIYHON CyXOit neperoHke, 310 15—20Y%-Hblli pacTBOp OpraHHye-
CKHX BellecTs B Boje. ¥YaeabHuli sec 1,0256—1,035. KucaorHocTb
KAKKH (COAEPXKAHHe THTPyeMbIX LIEJ0YbIO B MepecyeTe Ha yKCycC-
HYIO KHCAOTY) KoJe6JeTcs B npeaenax ot 7 go 12%.

B cocraBe opranMueckoil 4acTH KHXKKH OOHApyXKeHO OKOJO
380 unauBHAyanabHBIX XHMHUECKHX BeliecTB. OCHOBHbBIE TPYIIBI:

KHCJOTHAsA — KHPHble KHCJOTBL TOMOJIOTHYECKOro psija YKcyc-
HOW KMCJOTH (MypaBbHHAsS, MPONHMHOBAs, MAacJ/sTHasi, BaJjepbsiHOBAs
u T. A.) ¢ npeoGaaganuem (75—80%) yxcycHol;

CIHPTOBAS — B OCHOBHOM METaHOJ ¢ MPHMEChIO aJlJHJ0BOTO
CIHpTa;

athHUpHas — METHJAleTaT, 3TUJalLerar u Ip.;

anbierufHas — GopMaablerua, auetanbieruj, ¢ypbypon, me-
THADYpdypos, AUMeTHAALEeTaNb U T. A.;

KEeTOHHast — alleTOH, METHJ3THJKETOH;

pacTBOpHMas ¢MoJa — QOHOJB, NPOAYKTH HX KOHJAEHCALHH
H Jpyrue CPaBHUTEJbHO BBICOKOMOJEKYJ/SIPHbIE COEXHHEHHS.

B He3HauMTeJbHOM KOJHYECTBe MPHUCYTCTBYIOT B PETOPTHOH MXKHUXK-
Ke BelecTBa YIJeBOJHOTO XapakTepa M OCHOBAHHS (MHUPHUAMHOBLIE,
aMMHaYHBle, METHJIaMHH).

KosnyecTBeHHO B CpeIHUX UH(pPax MOXKHO NPHHITb COJEpIKaHHE
B JKHMXKe KHCJAOTHOH yactH 7—12%, xpesecHocnmuproBoit (3dup-
Has, aspjerugHas u KeroHHas rpynnbl) 3—5%, pacTBOpUMBIX
Mo 5——-7%.

I pepecHblii yroab. 310 NOPHCTOE, XPYINKOe Tejao GJecTsllero Yep-
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HOrO 11Be€Ta ¢ CHHEeBATHIM OTJIHBOM B H3JlOMe, COXPaHsloulee B H3Be-
CTHOIl Mepe CTPYKTypy HCXOAHOH ApeBeCHHb. MCTHHHBIA yaenbHbI
Bec 1,4; ymenbHbii Bec KyckoBoro yras ua eau 0,25, cocum 0,27,
Gepesnl 0,3—0,4.

Buixkxenunii npu koHeunoii temneparype 400° yrosp u3 Bcex
MOPOJ4 HMeeT NMPHMEpPHO OJMHAKOBHIA COCTAB OPraHHYeCKOH MaccH:
C—825%; Hy—4%; O+N-—135%. Conmepxanne yraeposaa
B JPEBECHOM YyrJe B 3aBHCHMOCTH OT KOHEYHOH# TeMnepaTypbl BbI-
JKHra kKoJse6Jercsl B 3HAUHTENBbHBIX Npefesnax, JOCTHras NPH OYeHb
BLICOKOH TeMmnepatype (okoso 1600°) 99,7% or opraHuyeckoi
Macchl.

3oasl B yrae cofepxutes 2,6—3,5%; B ee cocrase npeobiagaiot
Ca0, K20 u Naz0 u, uto oueHb xapakTepHo, BecbMa MaJso ¢ocdopa
U Cephl.

Tennorsopuas cnocobuocts yras 7000—8000 kaalke.

Hekonpencupyembie rasel. [IpeBecHblil CyXoleperoHHuifi ras ro-
ploY, XOTsI H COHEPKHUT B CBoeM cocTtaBe okoso 509% CO..

TennoTBopHass cnocoGHOCTE CYMMAapHOro rasa, BbAeJsolerocs
npu nupoanze, Q=800—1200 kaa/m3. DroT mMoKazaTeNb Pe3KO H3-
MEHSAEeTCsl Mo XO[4y Mpouecca, yTo MOXKHO BHJETb H3 NpPHUBEAEHHOH
Huxe tabu. 1.

Ta6auya 1
CocTas rasa no nmepHOAaM mNeperoHKH
PeTopTHRIt ra3 Ctyq co CH, |C,H, H,
Cpegunst . . . . . . . . .|590 |340 3,5 0,5 3.0
DxaotepMmuueckoro mepuopa . | 32,0 [ 350 | 12,0 | 85 | 11,5
Koneusoro nepwoga . . . . {260 205 {190 | 145 | 20,0

M3 3roit Tabsuuw ciepyer, yTo MO XOAy Npoliecca APEBECHBIi
CyXOneperoHHBIH ra3 NOCTeneHHo oforanraercs TOPIOYHUMH KOMIIO-
HEHTaMH, B TOM yHcJe Haunbosee KaJOpHHHBIMH BOAOPOICOAEP-
JKaUUMH. .

OrcroiiHas peTopTrHas CcMoJa. IJTo BsI3Kasg 4YepHas KHIAKOCThb
C Pe3KHM KHCJOBATHIM 3allaxoM. BHelHsis XapakTepHCTHKa ee Ta-
KOBA:

Eepesosas  bByxosas

d20 1,056 1,069
w0, % 10—12 11-13
Jleryune KHCIOTH, % 4,0 4,5

Bonee nozpo6uas ¢H3HKO-XHMHuecKass XapaKTepHUCTHKA BCeX
NHPOTEHHBIX CMOJI NpHBEAEHA B CllellHaJbHOH TJaBe o nepepaboTke
ApPEBECHBIX CMOJI.
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Teope'mqecxue OCHOBBI NMHUPOJaH3A APEBECHHDLI

HpeBecHHa npeacras/sier co0oii OYeHb CJAOXKHBIN KOMMJEKC op-
raHHueCKHX COeAHMHEHHH, OT/IMYalOIHXCA B OOJBUIHHCTBE CBOEM
BHICOKHM MOJIEKYJSIpHbIM BecOM, MO3TOMY M npolecc ee pacmajga
ype3BblYaHHO CJIOXKeH H TPYAHO MOAJAAETCA OMHMCAHHKIO M, TeM Gosee,
pacuery.

HecoMHEHHO, 4TO B X0Je NpoLecca UMeeT MeCTo psijl NocjeloBa-
TeJbHBIX H NapaJJesbHbIX peaKlHil, XapaKTepH3yIOLUHXCA Pa3PbiBOM
cBA3eH, CYLIeCTBYIOIHX B HCXOLHOM KOMMiekce. B peaysabraTe 006-
pasyloTCsi HOBble BeleCTBA, MHOTHE H3 KOTODBIX NPH AAHHBIX YCJ0-
BUAX HeCcTaGHJbHBI, JErko pearHpyioT MexJy colol, masas B KO-
HeUHOM HTOTe CYMMY NDOAYKTOB, (PHKCHPYEMBIX KOHAEHCALHOHHO-
0XJaJUTeNbHOH CHCTEMOH.

Bo3MoXHa elie KaTeropusi peakiHil, CBsi3aHHasy C BTOPHYHOH
guccolnaltel NpoAyKTOB TEPMOJH3a, NPOUCXOASIIAsA B peaKLHOH-
HOM [POCTPAHCTBE BCJEACTBHE MeperpeBOB H KaTaJHTHUECKOTC
BJAHSAHHSA CTEHOK peakTopa M MOBEPXHOCTH KOKCOBOI'O OCTaTKa.

HakonaeHHbi#i npOH3BOACTBEHHBIH OMBIT H NPOBeAEHHHE B aabo-
pPATOPHBIX YCJOBHAX HCCAEJOBAHHS NO3BOJIHIH YCTAHOBHTb DS 3a-
BHCHMOCTeH, onpeaensioliux BJAHSAHHE Pa3JHYHBIX (QAKTOPOB Ha MpPO-
IleCC MHPOJIH3a, a TakkKe CBSA3b MEXAY XHMHUY€CKHM COCTABOM JApe-
BECHHBI M NPOAYKTAMH ee TepMHYEcKoro pacrnaja.

Ha npouecc nupoansa BAHAKOT pa3fiHyHble (aKTOPH, HO B Iep-
BYIO ouepe/lb ChipbeBble H peXXKHMHBHIE.

Cotpoesble haxkTopbt
f

BraxHoctb, B nNpoH3BOACTBEHHBIX YCJAOBHAX JAJsl PETOPTHOIO
npouecca CyUleCTBYeT onpejesieHHbIi ONTHMaJbHBIH YPOBEHb BJaXK-
Hoctu (15—20%). [loBbluleHHas BJAXKHOCTb NMPHBOAHMT K CJedyio-
UMM HexXesiaTeJbHbIM NOCJAeACTBHAM:

1) pasbaBssiercs NUPOJH3aT (XKHKKA), UTO OCJHOXKHSET H YI0-
poxaer ero manpHeliuyio nepepaloTky;

2) meperpysaercs KOHAEHCAaLHOHHO-0XJAJHTeNbHAsl CHCTEMA pe-
TOPTHOIO LeXa;

3) yxyauraercs KauyecTBO yrisi (TPeLLHHOBATOCTb), OCOGEHHO.
€C/IM nmpouecc BeAeTcs C MOBBHIIEHHOR CKOPOCTBIO HJH TEXHOJOTHue-
CKas gpepecHHa HAXOAHUTCS B KPYMHOM KYCKe;

4) pacxoayerca 6oJblle TONJAHBA H yBeJHUHBAeTCS BpeMs 060-
Pota peropThl.

Ilpn ouenb cyxolf ApeBeCHHE, C BJAXKHOCTBHIO HUXKE ONTHMAJb-
HOH, B peTopTax ¢ BHEWIHHM HArpeBOM MOMKET MPOM30HTH CXBATHI-
BalHe peTopTHl, KOrja 3K30TepMHUYEcKasi peakUus OBICTPO pacrpo-
CTpanuTcs Ha BCIO NepeyriHBaeMyl jpeBecHHy. B pe3syabrate
B PeakuHOHHOM NpPOCTPAHCTBE MOXET GBHICTPO MOAHSATBLCS TeMmmepa-

ZYpa U JaBJjedHe [aporasoB, YTO pe3KO YXyAHIAeT YCJAOBHs INpo-
ecca,
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Has annapatoB ¢ BHYTPeHHHM 060rpeBOM (UHDPKYJISUHOHHBIE
Medd H PEeTOPTHl, ra30reHepaTopbl M TOMKH-TEHEPATOPBI) HHKHErO
npefesia BAAXKHOCTH He CYLUECTBYET, €CJIH He CYUHTATb 3aTpydHEHHH
NpH nepegade OuY€Hb CyXOi APEBECHHBl B WIAXTY H3 CYIUHJOK, HaXO-
ASILMXCH Ha JHHUM TonmJusomofauu. [loBbllIeHHAA Ke BJAAMKHOCTh
TaKXe KpajiHe HeXeJarTesbHa, TaK KaK BECbMa OCJOXKHsET TEXHO-
JIOTHIO NepepaGOTKH MaporasoBbix cMecell H B GoOJblUHHCTBE CaY-
y&aeB NPHUBOAUT K 06PA30BaHHIO BPEAHBIX CTOYHBIX BOL.

HNopona apesecunsl. Hamu 3aBoabl paboraioT npeMMyilecTBEHHO

Ha Gepe3oBoii M OyKOBOH JApeBeCHHe, 3HAUHUTEJNbHO pexe Ha OCH-
HOBOH. .
Ecan npuHATE BBIXOJ, JIETYYHX KHCJOT M CNUDPTOBBIX MPOLYKTOB
aJs1 6epesbl H APYTHX TBepAOJHCTBeHHBIX 3a 100%, TO 31H BBLIXOAMI
AJIs1 MSITKOJIMCTBEHHBIX COCTaBAT npubnausurenbio 75%, a aad XBOii-
Heix 50%. Bbixog cyMMapHOH CMOJIBI AJsl BCeX NOPOA (B BECOBOM
BHIDAXKEHHH) NPHMEPHO OAMHAKOB C TeHZEHLUHEH K MOBBILIEHHIO
y XBOHHBIX (COCHA, e/b) 3a CYET HMEIOLIHXCA B HHX €CTECTBEHHBIX
CMOJIHCTBIX BellecTB, BecoBoii BBHIXOX yr/isi B 3@aBUCHMOCTH OT IOPO-
Abl JpeBCHHBI Takxe KoJsebJerTcss B CPABHHTENbHO HeGOJBIIHX Mpe-
aenax (33—38%) wu 3HauuTeNbHO GOJblle 3aBHCHT OT peXHMA
nHposH3a.

Inuan apeBecuHbl. BLIXOH OCHOBHBIX NPOAYKTOB NHpOJH3a H3
JPEBECHHBI, NOBPEXKASHHOH THU/IBIO, NAJAET, NpHUEM OCOGEHHO pe3Ko
CHHXKaeTcs yAesbHBIH BLIXOJ, OTHECEHHBIH K eAMHHIE 0ObeMa HCXOI-
HOTO Chipbsl, 8 BECOBOH BHIXOJ H3MEHSIETCH 3HAUYHTENBHO MEHBILE.
M3aMeHeHHs B XUMHYECKOM COCTaBe XKHXXKH 32BHCAT OT THNA THHJIH.
[Ipu HecTpyKTHBHOM THMe (MopaxKeHHe LE/MIONO3HOTO KOMILJIEKCa)
B JKHIKKe Majaer COJAep:KaHWe KUCJIOT W BEULeCTB YIJEBOJHOIO Xa-
pakrepa. I1pu KOppO3HOHHOM THIIEe (MOpaKeHue JUTHHHA) CHHIKAET-
Csl B OCHNBHOM BBIXOJ, (DEHOJIOB M HX NMPOH3BOAHBIX.

Oco60 He6/MaronpUsiTHO O0TPaxKaercsd THHJAb TEXHOJOTHYECKOH
IpeBEeCHHBl Ha KauecTBe YIVIs: CHHXKAaeTcsd ero MexaHuuyeckas Npod-
HOCTb H OH NpHoGpeTaeT MOBBIHEHHYIO CNOCOOHOCTb K CaMOBO3ro-
paHuIo.

Hannuue xopwl. [pesecHas kKopa ROBOJILHO pPe3KO OTJIHUAETCS
Mo COCTaBy OT CTBOJIOBOH JpEBECHHbI, 0COGEHHO Y JIHCTBEHHBIX MO-
poa. B nacrosuee BpeMs 3ToT ¢akTop npHoGperaer oco60 BaKHO?
3HayeHHe B CBSI3M C PAa3BHTHEM 3HEPrOXHMHUECKHX METOJOB HCIOJIb-
30BaHus JpeBecHbIX 0TX0A0B. O6blyHO coJZepXaHHe KOpH B Liene,
MOJy4eHHOH W3 HEOKODEeHHBIX IpoB, cocTaBaser aas eau 10—129%,
nas cocunt 12—14%, nag Gepesni n ocunb 12-——19Y%. B cBsizu ¢ yco-
BepLICHCTBOBAHHEM TEXHOJIOTHH MpeJBapHTEeNbHOH MOATOTOBKH Jpe-
BECHOTO chlpbsl Ha AepeBoobpabarhiBaloliMX H XHMHYECKHX MNpei-
NPHATHAX (B YaCTHOCTH, yJy4qlleHHe paboThl KOPOOGAMPOK) HOJs
KOPbl B cOcTaBe /[PEBECHBIX OTXOAOB, HA KOTOPBIX OCHOBHIBAeTCf
3HEProxumus, ysesanuyusaercs go 40—60% u Gonee.

Ilns 3aBoj0B CyXOil NeperoHky HaJH4He KOPH, 0CO6eHHO Oepe3o-
BOH, HeXesaTesbHO, TaK KaK 3aTpydHsAEeT Npoumecc CYWKH, YXYA-

22



[aeT CaHHTapHOe COCTOsIHHe GHpPXKH, 3aMelJ/sIeT NPOLecc pasJjoxe-
HHS U cHHXaer kayectBo yras. OfHAKO OKOpKa [JPOB Ha 3aBojax
oOBLIUHO He [pHMeHseTrcs.

Beanunna kycka. TeoperHueckH, ueMm MeJbiYe H paBHOMEpHee
u3MeJbUe€Ha APEBECHHA, TEeM Msrie NPOTEKAET IPOLEeCcC ee TePMHU-
4yeCKOI'0 pacnaja 4 TeM Bbille BbIXOJ XKHIKHX IDOJLYKTOB.

DTo NOJIOKEHHe OTHOCHTCS B TOH MJIH HHON Mepe KO BCeM BHAAM
HarpeBa, ojHako ocob6oe 3HAYeHHe HMeeT sl MHPOJH3a B ra3oBOH
cpene. Ilpn Goabwux Kyckax H ocOGEHHO NMpPH HaJHYHH KYCKOB pas-
HbIX Da3MepOB HeH30eXHO Da3BUTHe BTOPHUHBIX peakUHil B INepH-
¢epHHHOH YacTH Kycka H B peakUHOHHOM mnpocTpancrse. IlepBeie
MOI'YT AOXOAHTb O KpEKHHra OpraHHYeCKHMX BellecTB, HAYLUIHX H3
rayOHHBL KyCKa, Ha HarpeToli o6yrauBLIelcs YacTH ero MoBepXHOCTH,
BTOPHle ONpeNessIOTCsl pasHuUell Mex1y TeMmmeparypoil oGpasoBa-
HHst TNPOAYKTOB ITHPOJIH3a M TeMIEpPaTypoil PeakuHOHHOro IpOCT-
paHcTBa.

BoJsblline KycKd ApeBeCHHBI MCMOJBL3YIOTCS B NMPOH3BOACTBE MAAS
nepBHYHBLIX aNNapartoB BCeX THNOB. Ilns peTOPT U NMeuelt NPUMEHSIOT
He METPOBKY M LIBBIPOK, a TionbKy (30—25 cm), T. e. yBenHYHBAIOT
TOPUOBYIO NOBepXHOCTb. [laJbllle gpeBecHHY He H3MeJbYaloOT, Tak
Kak 5T0 NPHBOAUT K [OMNOJHHUTEJIbHbIM 34TpPaTaM 3JIeKTPO3HEpPTrHH
U pabouefl CHJBI, K MOTEPSAM JPEBECHHH B BHAE OINHJOK, & TAKKC
JaeT yroJb, He oTBeyawowuil no pasmepam tpeboanusm ['OCT. Ho
H3MeJbUEHHEe APEBECHHbl BeleT K YBEeJUUEHHIO IPOH3BOAHTELHOCTH
NHPOJIH3HBIX aNmnapaTos.

J/is reHepaTOpOB u TOMOK-FeHEPaTOPOB IPHMeHsIETCs1 ApeBecHas
mena, OAHAKO M 3[eChb CTeNeHb H3MeJbyeHHS HMEET HEKOTOpHIi
npefes. DTHM NpejesoM SIBJSETCS H3MeJbY€HHE, KOTOPOe NMPHBOAHT
K YHOCY JpeBeCHHH ‘H3 LIAXT M 3aTPyAHSAET [BHXKEHHE ra30BbIX
NMOTOKOB B pe3y/bTaTe CJA€XKHBAHUA MeJKOH /JpeBecHHbl. Taxk, no
CHX NOp CUHTAeTCs, uyTo MpPHCajKa ONHJOK K lene AJs annapaTtoB
YNOMSIHYTOTO THNa He AO/MKHa npessiats 40—50%.

Pexcumnote gaxroper

[Tepexonss 'k pexHMHBIM (aKTopaM, Mbl PacCMOTPHM 3aBHCH-
MOCTh npoliecca OT CKOPOCTH OOGYTJIMBaHHs, AABJEHHS B amnnapare,
KOHeyHOil TeMnepaTypsl H Cpelbl, OKPY:KalOlLei 3JeMeHT Jpeae-
CHHBHL.

Cxopoctb. Ha ocHoBaHHH 1200pPaTOPHBLIX ONBITOB MOYKHO CHEJATh
BBIBOJI, 4TO CKOPOCTb IPOLECCA OKA3bIBAET 3aMETHOe BJHSAHHE B OC-
HOBHOM Ha CTafMIO pacnaja, NPOXOAsLIYI0 B HHTepBaJje TeMIepa-
Typ 260—290°, MHreHcuBHAS MOJaya Temsia B 3TO BPeMsl NpPH H3-
MeJibyeHHOH [JpeBecHHe BeJeT K IOBBILIEHHIO BBIXOAA CMOJBI H CHH-
HEHHI0 BBIXOZA YrJasl NpPH NPAKTHUECKH He MEHSIOUIHXCS BhIXOAax
HH3KOMOJIEKYASIPHBIX MPOAYKTOB: KHCJOTBI, METaHOoJ4a, a/bjerHioB.

MoxHo nymaThb, 410 NMPH MEIJEHHOM HarpeBe YacThb CMOJIBI KOK-
CYercss Ha noBepXHOCTH YIJIsl, YBeJNHUHBasi ero BBIXOJ, H OJHOBpe-
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MEHHO KHCJOPOA, HaxoAsluiicsi B [APEBECHHE, aCCUMUJIHpYeTCs
¢ BogopoaoM, aasas Boay, u ¢ yraepogom — CO,. Ilpu 6GuicTpoét
FOHKe pe3KO YBEJHUHBAETCS BBIXOJA ra3oB H yMEHbUIAeTCs BHIXOA
YOI ¥ KHIKHUX JHCTHJAJSITOB. ‘

Bonbinoe BausiHMe Ha BHIXOAbl OKa3bIBaeT MOBBILIEHHOE AaBJe-
HHe, ofpasylolleecs NMpPH HHTEHCHBHOM HarpeBe BHYTpPH anmapara.
Eille cunbHee BAHSET B 3TOM CJyude CKOPOCTb BBIBOJAA MPOAYKTOB
NMHpoJsu3a u3 cgepbl peakuud. Uem GuicTpee BHIBOAHTCS CMOJa, TEM
BHIIE ee BBHIXOM.

Jasaenne B annapate. OHo oKasbiBaer (oJblIoe B.HSAHHe HA
X0 Mpollecca TepMHUecKOoro pacmnaja. Hampumep, npu H3MeHeHHH
pasienus or 200 arm po 5 mm pr.cT. BHixoAbl (Ha afCOMIOTHO CYXYIO
JIUCTBEHHYIO APEBECHHY) yr/isi H METAaHOJa COOTBETCTBEHHO Majaiol
or 34 no 20% u or 3,1 no 1,2%, HO BO3pacTaer BHIXORL YKCYCHOMH
KHCJOTH ¢ 5,7 A0 9,4% u cmoubl ot 0 no 37%. OnHoBpeMeHHO NpH
BAKyyMe pe3KO M3MEeHSeTCs COCTaB XKHXKKH: B Hel noaBasercs Codib-
II0e KOJHYECTBO PEAYLUHPYIOLIHX BELIECTB H COBEPLIEHHO OTCYTCT-
ByeT ocajovHasi cMoJa.

DTH 3aBHCUMOCTH B amnapatax NMPOMBIUIIEHHOTO THMA, B 4acT-
HOCTH B pEeTOPTaX, He MWCMOJb3YIOTCs, TAK- KAK 3SKOHOMHUYECKHH
3¢ GeKT OT HX OCYLIECTBJEHHS He OKYMHT TEXHOJOTHYECKHE OCJIOX-
HEeHHsl, BO3HHKAIOUIHE NpPH OpPraHu3aluyd BHICOKOTEMIIEPATYPHOTC
npoiiecca B MeTaJNJHYeCKHX annapaTtax B YCJAOBUSIX AABJEHHS HJH
BaKyyMa.

lipu nepepaborke npeBecHHB B amnaparax ¢ BHyTPEHHUM Harpe-
BOM [IOTOK Tra30B H MapoB OLICTPO BBIHOCHT MPOAYKTHL MHPOAH3a H3
chepbl peakUuH H CO34aeT YCJAOBHA, OJH3KHE K MHUPOJH3Y MOJd Ba-
KYyMOM.

Koneynas remneparypa npouecca. [lpoaykThl, BBHLIeIsIOLLHECH
IIDH NHPOJIH3e APeBEeCHHb!, 06pa3yloTcsa B IUHPOKOM HHTEpBAJe TEM-
neparyp. KamxAblli M3 NPOJAYKTOB HMEET ONpeleseHHYI0 TeMmiepa-
TYPy Hauana o6pa3oBaHHs, CBOH MakCHMyM H KoHell 06pa3oBaHus.
MaxcHMyMHBl MOAABJSAIOLIET0 YHC/AA NPOAYKTOB TEPMHUECKOro pac-
naja gpeBeCHHBl OTHOCATCH K TEMIIEPATypPHOMY HHTepPBAaJy, COOTBET-
CTBYIOLLEMY 3K30TEPMHUYECKOH peakuuu. IlpepbiBast mpolecec, MOXKHO
y6eauTbCa B 3THX cooTHOWEHHAX. CuepyeT OTMETHTb TeMIepaTtyp-
Hble TOUKH:

260°, koraa ApeBecHHa CTaHOBHTCA Oypol, OTZaB KOHCTHTYIH-
OHHYI0O W HEKOTOpOe KOJIMYECTBO peakUHOHHOH Bsaru, CO,;, wMy-
pPaBbHHOH H YKCYCHOH KHCAOT, 4aCTb YKCYCHOH KHCJOTHI JpPEBECHHA
OT/laeT TIJaBHBIM 00pa3soM BC/eJCTBHE OTLIENJEHHS adeTHJLHBIX
TPy OT FeMHKUe/II0J03;

400°, xorna oTAe/seHHe OCHOBHOH MacChl JKHAKHX NMPOAYKTOB yxKe
32KOHUEHO.

[anbHeiimee nosbiLIEHHE TeMmepatypbl Mpouecca (npokadxa)
NPUBOAHT K OTAe/]EHHI0 Hebosablioro xoaudecrsa (1,5—2%) rtaxe-
JBIX CMOJI, 3HAYHTEJbHO YBEJIHYHBAET BBIXOJ HEKOHJEHCHPYEMBIX
rasos (ot 0,15—0,20 no 0,3—0,4 #® N Ha | ke a6c. cyxoit Macchl)
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W JaeT yroab € BO3pacTaiollUM coiepxkaHveM yraepoga (ot 80 no
90—95%).

B rasoreneparope npsmoro npouecca u tonke LIKTH koxcoswii
OCTATOK [peBeCHHbl rasH(HUUHpyeTCss HAM CIKUTAGTCS OO 30JbHOTO
ocTaTKa, MPH 3TOM MNpPAaKTHUECKH HCUEPNBIBAIOILE NPOKAJAHBAETCH
yronb NPH OYeHb BHICOKHX KOHEUHBIX TeMnepaTypax.

Cpena. Xog ¥ pesysnbTaThl NHUPOJH3a B 3HAUHTEJbHON CTeleHH
3aBHCAT OT cpellbl, B KOTOPOH 'HAaXOMHUTC HarpeBaeMas [peBecuHa.
O6bluHOH, HaHnboJee 4acTo BCTpedalollelicss Ha NPAKTHKE CpeIoi
ABJSIETCS ra3oBasi, MNM, TOUHee, napora3oeas. B peropre ApeBecHHa
noABepraeTcs MOHPOTeHHOMY pacnagy B caaGoM Toke GJaaropaps
eCTeCTBEHHOJ KOHBEKIHH NPOAYKTOB ee Xe pacnajna. B uupkyssuu-
oHHBIX peToprax (neur KosJjoBa, peropra AM3HHCKOrO 3aBoaa)
cpelofi ABJAAIOTCA HEKOHJeHCHpyeMble Ta3bl — MPOAYKTH pasjoxe-
HUS JIPEBECUHBI C [PHUMEChIO MapoB BOABl H HEGOMBIIOTO KOJIHYECTBA
opraHnyecknx BewlecTs. [locnieiHHe npHCYTCTBYIOT B rase BCJEICT-
BHe HEMOJIHOrO MX H3BJEYeHHs B LHPKYJ/ISUHOHHO-KOHAEHCALHOHHOM
cucteMe. B rasoreneparopax u tonke LUKTH cpenoit cayxur rese-
paTOPHBIA ra3, B KOTOPOM COAEPIKHTCS NEpEerpersiil BOASHOH nap,
4YaCTHYHO OCTABIUMHCSA OT NAapPOBO3AYIIHOTO AYTbA, H B BEPXHHX
CN0AX MIAXThl — NPOAYKTH MHPOJIH3A APEBECHHBl HHIKHHX CJIOeB.
Bce, uTo cKa3aHo Bbillle O peXUMHHIX (pakTOopax, OTHOCHTCA K mepe-
YHCJEeHHBIM THIAM NaporasoBOH CpPeibl.

Heckoabko 060CO6JEHHO CTOSIT MPOLEecChl MHPOJH3a, NpoTeKalo-
e B Cpele Aeperperoro BOASHOTO Napa; BOAHOH U BLICOKOKHINSA-
IHX HeHTpaJbHBIX MXHAKOCTell. PasjoleHHe /[peBeCHHbl B TOKe
neperpeToro napa MPHBOAMT K OTLIENJIEHHIO METOKCHJBLHBIX TPy,
PE3KOMY MOBBIUIEHHIO BBIXOAA JETYUHX KHCJOT M aabIErHiaO0B, MOSAB-
JEHHIO B AMCTHJJIATE BEIUECTB YIJVIEBOJHOrO XapakTepa, CHHXKEHHIO
BBIXOJa YIAS M MOJHOMY OTCYTCTBHIO OcajouHoi cmosbl. [Tuposua
ApeBeCHHB B BOJHON Cpefe XapaKTepeH, N0 CPaBHEHHIO ¢ OGBIYHOM
CYXOil MeperoHKoi, HEKOTOPbIM MOBLILIEHHEM BbIXOAA JETYYUHX KH-
coT 1 yras. Beixox cMoubl MpH 3TOM pe3ko naaaer. Ilpeanuponu3s
B cpedae BBLICOKOKMISIIUHX YIJ1€BOAOPOJOB B KOMOHHHPOBAHHH
C JaJbHeHIIHM BbLICOKOTEMNEPATyPHLIM NPOLECCOM XaPAKTepH3yeTcs
NOBLILIEHHBIM BHIXOJAOM YKCYCHOH KHCJIOTHI.

Cessb MEXAYy XHMHYECKHM COCTABOM JApPEeBECHHDI
M BellleCTBAaMH, HAXOJALIMMHCH B NMPOAYKTAxX ee pacnana

IMupoaus auenuna

B nacrof 1ee spema npHHATO CYMTaTb, YTO OCaAOYHAA CMOJA
ABJITeTCA B X)CHOBHOM NPOAYKTOM TEePMHYECKOro pacrnaja JIHrHHHA,
4 pacTBOpHMas CM0J1a -— MOJHCAaXapHAOB, XUMHYECKass cTOpOHA Tep-
MUyeckoro pacnaja JHTHHH4 M3yuY€Ha BecbMa HeJOCTaTouHO. Mox-
HO cuMTaTh YCTBHOBJEHHBIMH TOJILKO OTAEJbHBIE MOJOKEHHS.
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TepMuuecknii pacnapy J¥rHHHA HAYMHAETCH OKOJIO 250°, 3K30-
TEPMHYECKas peakKUHsi, Mo CPaBHEHHIO C HCXOAHOH LpPEBECHHOH, 3a-
HHMaeT uHTepmaa or 350 10 450°. OueBHAHO, JHTHHH, HMesaA apoMa-
THYECKOe CTPOeHHe, 6osee TEPMOCTOCK.

Jas rasa, BeLIeJSIOEroCs NIPH TEPMHYECKOM pacrnaje JIMTHHHA,
XapakTepHa BBICOKAas KaJOPHHHOCTb, CBA3AHHAS C NOBBLILEHHBIM
Ccollep:KaHHeM OKHCH YIJepoia u yriesopopomos (51% CO, 37%
CHy n 2% CmHn)- . .

B cocraBe cMOJIBl, NOJNYYE€HHOH M3 JIUTHHHA, HABAEeHBI: 3BreHoJ,
MHpoKaTeXHH, (eHoJ, 0-KPe3oJ, rBasKos, Kpeo3oJ, 2-MeTOKCH-4-BH-
HUJGEHOJ, 2-MeTOKCH-4-nponuadeHos H Mmp., UTO NOATBepPxKAaeT
apoMaTHYeCKYl0 NPHPONY JIHTHHHZ H yKa3blBaeT Ha MNMpPAMYIO CBA3b
C COCTAaBOM OCAJ0OUYHON CMOJIBIL.

ITpu cpaBHeHHH C pe3yJbTaTaMH NEPErOHKH LEJI003bl MOXKHO
OTMETHTb, YTO JIMTHHH Ja€T B 3TOM cCJjyuae (oJblie YrJsd H CMOJHI,
a TakXKe BBRICOKHH BBIXOA METaHOJa, KOTOPOro Ue/Jl0/03a NoyTH
He naerT.

Hupoaus yearoross

3TOT npouecc u3yueH B 3HAYHTENbHO Goablueii crenenu. Oguako
OH TakXe 3aBHCHT OT MHOTHX (akTOPOB, KaK-TO: NPOJOJKHUTEJb-
HOCTH W TEeMIEepaTyphl HarpeBa, COCTaBa OKPYXKAIOLIEH Cpejbl, gaB-
JIeHHs1, CTeMeHH MOJHUMEPH3AUHU LEJJION03bl H YHCTOTHI HCXOMHOrO
npenapara. CyHTaercs, 4TO LeJJI0/03a HAYUHAET PasjararsCs MpH
temneparype 140—150°, omHako npH Harpese ee ToJabKO o 100°
B TeueHHe 58 4acoB 3aMeTHO M3MEHSeTCs BSSKOCTh (B MeAHOaMMH-
ayHOM pacTBOpe), 3HAUeHHe MEIHOro YHCJa, NPOUEHT COAEpKAaHHs
Q-LUeJI0M03b U T. J. MOXKHO NpeanoJoKHTh, YTO JaXKe cyxas Ied-
J10/1032 B 3@aMKHYTOM IIDOCTPAHCTBe C BBIKAYEHHBIM BO3AYXOM MpPH
HarpeBe OyfeT 4aCTHYHO THIDOJIH30BATLCS 32 CUET PeaKUHOHHOM
BOJbI ¥ BBIAGJSIONIUXCH OPraHHYecKUX KHCJOT.

[Tuponn3 ueaAnoa036l NPH HOPMaJIbHOM [aBJEHHH Jdaer [pH-
MEDHO TAKyI0 KapTHHY pacliajga MCXOAHOr0 BelecTBAa: HA4aJjo sIBHO
3aMeTHOro mpouecca pasJfoxkeHHs okouso 250° nmpu 275° nacrtynmaer
IK30TepMHUECKAs peaklHs; OT[elleHHe WKHIAKHX NPOAYKTOB 3aKaH-
yuBaercsi npu 450—475°. Yras monydaercst okoso 35—40%, Boabt
30—35%, cMoabl ocagouHod 5—109%.

B cocraBe AHCTHAJATA HaHJeHbl JieTydyHe OPraHHYeCKHe KHCJO-
THI, aUETOH, METHJITHIKETOH, dopMaabaerul, ¢ypdypoa, Y-sase-
POJIAaKTOH, wW-OKCHMeTH/1dypdypoa, dypaH, meTHadypaH, AH-, TpH-
H TeTpaMeTHA(dypaHbl, MaabTosl M np. [IpakTHuecku MOJHOCTBIO
orcytcTByer MeTaHoJ. [loayyaioTest rassl, IMIaBHBIM 06PAa30M KHCJO-
poacopepxauue (CO u COy).

3HauuTesbHO GoOJIee HHTeDECeH MPOLECC TEPMHUECKOro pacrnaja
LeJ1I0JI03bl 104 BaKyyMoM. B srom cayuae obGpasyerca 10% yras
u 129% rasos. HucTHANAT COXEPKHT I[VIABHBIM 0GPa3sOM BOIHBIH
pacTBOp YKCyCHOR KHCJIOTH H ¢ypoypona, a Hauudas ¢ 200° (npH
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p=12—15 mm pt. CT.) — OBICTPOKpHUCTAJIU3YIOLLYIOCH nacToobpas-
nyto maccy. Ilocaennss npeacrasiser co6ofi MOYTH YHCTHIA Ji€BO-
rJ1I0K03aH, ¢ BHIXoAoM g0 609%.

JleBorawokosaH ob6snagaeT CBOHCTBOM MEPEXOAHTb NPH MUPOJH3e
noA HOpMaJbHBIM HaBJEHHEM B NPOAYKTH, XapakTepHbie AJs pas-
JOKEHHS LeJJI0JNO03bl, T. €. CMOjy, KHCJIOTY, YFoab, rase u T. &,
[03TOMY MOXXHO NpPeANONOXKHTb, YTO OH SBJSETCH NMPOMERXYTOUHBIM
nPOAYKTOM OCLIYHOH MEePeroHKH LeJJ1I0J03b. B 3TOM cayuae pacnaj
[EeaJI0J103bl MPOHCXOAUT 10 LeNH: Ueasaosao3a — B- a-rjmKosa —
JIEBOIVIIOKO3aH -~ OOblYHble NPOAYKTHl CYXOH MEPEroHKH.

JTa TouKa 3peHHs], sipasiollascsa o6Llenpu3HaHHOH, B MocjaejHee
BpeMsl OCNapHBAETCst HEKOTOPHIMH HCC/eLOBATENMH. DKCIepHMEH-
TaJIbHO YCTAHOBUB, YTO GOJIBINOH BHIXOJ JIEBOIVIIOKO3aHA M3 LEJIIO-
jo03bl (55—60%) uMeeT MecTo JHIIb NPH onpeAeneHHoll, ¢ 6ONbLIOH
MJIOTHOCTBIO «YNAKOBKH» LNy MaKpOMOJEKYJ, OHM BBIABHIAIOT HO-
BYl0 runortesy o6pasosauusi 1,6-anruapo-1,5-raiokonupasossl.

CorsacHo 3Toi runorese npoliecc 06pa3oBAHHS JEBOTNIOKO3aHa
npHu TePMOJIM3e LesJI0J03bl B BAKyyMe COCTOMT H3 pacrajga MoJie-
KyJbl UeN0N03bl 10 1,4-B-TJIOKO3HAHBIM CBS3AM M IOCJIeAyIOLLEH
H30MEPH34LMH TIOJyyeHHOro ()parMeHTa Lenu B MOJEKYJy JeBOIJIO-
KO3aHa.

BeceMa uHTEpECHBIM B CBETE BCEX 3THX MOJOXKEHHH ABJAETCA TO,
YTO H B NPOMBILIJIEHHBIX JHCTHAAATAX OOHADYXKeH JeBOTJIIOKO3aH,
B neGouiblioM KOJHYECTBEe OH HalileH B PETOPTHOH G6YKOBON KHXKKeE
H B JOBOJIbHO 3HAYHTENbHOM KOJHUECTBe B TAK HA3bIBaeMbIX KHCJBIX
BOJAaX, 06pa3yloUIUXCcs B pe3y/bTaTe npouecca rasubUKauum.

PasnoxeHnue ueantosossl npu noseimtendom (100 arm) nasnienuu
M B BOJHOH cpeje H3yuajocb IJaBHBIM 00pa3oM B CBSI3H C THMO-
T€3aMH 0 MPOUCXOXAEHHH KaMeHHoro yras. Ilpu paurenbHoM Ha-
rpeBaHHHd M BLICOKMX TeMIepaTypax BCA UeAJIoNo3a [epexojuna
B yroJib. [1pu HH3KHX TeMnepaTypax u ObICTPOM Harpese BCS LeNIIO-
71032 Mepexofnsa B pacTBOP, CHJAbHO PEeAYLUHPYIOIHMH U coAepKaLLIHK
IPEeUMYLIECTBEHHO BELECTBA YIVIEBOJLHOTO Xapakrepa.

Hupoarus eemuyenrnionos

TepMunom remuuennon03bl NpUHATO 0603HAYATH JETKOTHAPOJIH-
3yeMyl0 4acTh YIVIEBOZHOIO KOMIIeKCa ADEBECHHBI, COCTOSALLYI0 H3
FeKco3aHoB, MEHTO3aHOB M MNOJHYDOHHAOB.

IMuponus reMunenniosios npu armocgepHom AaBJEHHH faeT Kap-
THHY, oueHb GJH3KYIO K MUPOJH3Y ULeasio/o3bl. Yaiie Bcero uceje-
A0Bany npenapar, BblAeJeHHBIH non AeidicTBHeM caaGofl IIesN0YH
(5% NaOH) c nocnenyiomuM ocaxienrem ero MetaHoJoMm. TakuM
06Gpasom, 310T npenapart, Ha3biBAeMblil KaMeblo (B OTIHYHE OT KCH-
JaHa, GoJiee OJHOPOAHOTO YIeBOAA, KOTOPBI COCTOMT H3 OCTAaTKOB
0-KCHJIO3b) M COCTOSILLLME W3 MEHTO3aHOB, NMPeACTaBasA] B HCCAEd0-
BaHugx scio reMHUEJIJIONO3HYIO 4acCTh. B to Xe BpeMsa npu BbiAeJe-
HHH ero rtepanHch AaleTH/bHbIE TPYMNbl, BCJEACTBHE Yero BHIXOX
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YKCYCHOlf KHCJOTHl M[pH MHPOJH3e Takoro obpasua Oblja HHXe MO
CpPaBHeHHIO ¢ BBIXOAOM ee IIpH NHPOJIH3e LEII0J03bI. i

lMpu BakyyMHOR neperoHke KCH/IaHa OblJl MOJYyYyeH OOGBIYHBIHA
BBIXOJ JIETYUHX KHCJOT, NOBBILIEHHBIH BHIXOA dypdyposa u oyeHb
BBICOKHII BBIXOjJ cHpomooGpasHOro BeilleCTBa, MO-BHAHMOMY, aHTHA-
puja KCHJO3BL.

Huxe Mbl NPHBOAMM HECKOJBKO 00OOINEHHBIE QaHHBIE MO BOM-
pocy O TOM, M3 KaKHX COCTaBHBIX 4acTed [PEBECHOro KOMIJIexca
110/1yualoTCsl T€ WM HHble XHMHUYECKHe BellecTBa.

JlpeBecHblli yroJb MOXKeT ObITh MOJYUY€H MO CYIlecTBy H3 J06OH
YacTH JApeBecHHbi, 0AHAKO GoJibille BCETO €ro NOJYyUaeTcs M3 JMI-
HHHA.

YKcycHast KHCJIOTA NOJIy4YaeTcsl U3 XOJOUENION03bl, T .. H3 KOM-
nJeKca, BKAIOYAOUEero WeaJ003y, MeHT03aHbl, FeKCo3aHbl | MoJi-
yPOHOBble KHCJAOTH. ClieyeT OTMETHTb, YTO HMEHHO C XOJIOLEJJION0-
30i cBsA3aHO okosio 80% (mo 99%) auetuabHbix rpynn. Hecosnane-
HHe apH(MeTHYeCKOH CyMMBbl KOJIHYECTBA KHCJOTH, 06pa3ywoliedcs
H3 COCTaBHBIX HacTel [APEBECHHBI H CaMOH [peBeCHHH, OUEeBHAHO,
OO'bsICHAETCS 1€3alEeTHAMPOBAHHEM MpPeNapaToB NPH HX BblAeNEHHH.
IToBbIlIEHHBIH BBIXOJ YKCYCHOH KHCJIOTHI H3 JPEBECHHBI JUCTBEHHbIX
nopoa TakXke 0O0bACHAETCS 3HAUYUTENBbHO OGOJIBUIHM COJEpIKaHHEM
B HHMX alEeTHJAbHHLIX rpynn. Je3zaunetunupoBaHHple o6pasubl Gepesb
H COCHBI A2IOT NpH MHPOJH3e NPHUOJIH3HTENbHO OAHHAKOBBIH BBIXOX
yKcycHo# kucaothl (1,4 v 1,3%). MoXHO NPUHSATDb, YTO %3 YKCYCHOH
KHCJIOTHl TMOJYYaeTCsl H3 FeMHUEJIoN03 32 CUeT OTIUEeNJIeHHs alle-
THAbHBIX TPYNM, a OJAHA TPeTb H3 OCTAJbHOH YTIJeBOJHOH YacTH,
NO-BHAHMOMY, 32 CYET YaCTHYHOTO THAPOJIH3a KJETYATKH [0 TJIIOKO-
3bl-C NOCAEAYIOIHM ee pacnagoM U oOpa3oBaHHEM KHCJOTHL

MypaBbHHast U NPONHOHOBbLIE KHMCJOTHI, B OT/IHYHE OT YKCYCHO,
OYEBHAHO, CBS3aHBl He C T@MHIEJII0N030H, a C OCHOBHBIM YIJIEBOX-
HBIM KOMIUIeKcOM. MypaBbHHAas KHCJOTA MOXKET HOJYy4yaThCs:

a) Kak nepBHYHBIH NPOAYKT pacnajfa yrJeBOJHOrO KOMIJIEKCa;

6) NpH TepMHYECKOM Pa3NoXKEeHHH ®-OKCHKHCJOT:

R — CHOH — COOH - HCOOH - CHO;

B) KaK MPOAYKT KaTaJIHTHUECKOH AerHapaTaluu MeTaHoJaa B Gpop-
MasbAeruj ¢ nocJelylolHM OKHCIEHHEM MOCJELHEro:

CH3; OH -~ CHOH - HCOOH.
Cnenyer OTMETHTb, UTO B YCJOBHSX PETOPTHOrO mpouecca My-

paBbHHAsl KHCJOTA MO CPABHEHHIO C YKCYCHOﬁ Maﬂoycmﬁqusa H Jaer-
KO pacnapaercs:

NCO, 4 Hy

Ha stom ocHoBanun Knaccon npemnoxun ans onpeieneHus
CTENEHH Pa3BHUTHSl BTOPHUHBLIX peaKUHH MYpPaBbHHOKHCJOE HHCJIO
XapakTepH3ylolllee MpoLecc:

HCOOH
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H . COOH - 100
CH; COOH

7. €. OTHOLIEHHe BBIX0JAa MYPaBbHHOH KHCJAOTHI K YKCYCHOH.

ITpoHcxoxXaeHHe cOdepXKaliuXcsi B AHCTHJJIATAX MPOINHOHOBOH
H MacJ/ISTHOH KHCJIOT MOKa elle Heslb3sl AOCTATOYHO AOCTOBEPHO OIH-
cartb. VI3BeCTHO TO/ILKO, UTO MPOMNHOHOBAS KHCJIOTA HAYHHAET NOAB-
JATbCS [03XKe, yeM MYPaBbHHAS W YKCYCHasl, H HECKOJIbKO DaHee,
geM MacJjsHas.

HcrounukoM o6pa3oBaHUS MeTaHosNa CYMUTANM JIHTCHHH H, B 4a-
CTHOCTH, COlIepiKalllecss B HEM METOKCHJBI, HO GBblJIO AOKa3aHo, 4TO
1aJeK0 He BCe METOKCHJbHble TPYMNsl JIMTHHHA pacXOAyKOTCs Ha
o6pa3oBaHue MeTaHosa. B To ke Bpemst oosmo 16%OCHS;, comep-
JKalUlHXCcsl B JApeBecHHe, CBS3aHBI C XOJOLEMII0JA030H. DTOr0 KOJH-
yecTBa AOCTATOYHO, uTOOB BBIXOJ MeraHona pasHsjaca 1,3% Ha
cyxylo Maccy. Tak Kak METOKCHJ/IB aJH(aTHYeCKHX COeJHHEHHNI
OTLIENJISIIOTCS JIErye, YeM METOKCHJBI apOMAaTHYeCKHX, MOXKHO MpH-
HATb, YTO GOJbIIAA YACTh METAHOJA AOJYyYaeTcs 3a CYeT METOKCHJb-
HHIX TPYNN IOJHYPOHOBHIX KHCJOT, BXOJSILHX B COCTAB reMHLEN-
107103, 4 OCTaJIbHOE KOJHYECTBO —3a CYeT MEeTOKCH/bHBIX TpyII
JUTHHHA.

Copmepxalgecss B NHMPOJAH3aTaAX ajbJerHjbl IpeACTaBJ/eHbl
r1aBHBIM 06pasoM ¢ypdyposoM, aleTalbAeTHAOM, PopMabAETHAOM
¥ okcumerundypdyposom. O6pasosanne ¢pypdyposa U OKCHMETHI-
dypdypona MOXKHO MPEACTABHTbL KAk pe3yabTal AerHapaTalHH rek-
C03 H MeHT03, 06pa30oBaBUIMXCS B pe3yJbTaTe IHAPOJH3a YACTH XO-
JAOLENJIION03B], € MOCJAEAYIOLIHM OTIIeNJeHHeM OT OKCHMeTHdYyp-
dypona popManbpieruga mno cxeme

M.y =

CHOH-—(I:HOH 0= 310 "{” - i';”
ek 0
CHZOH-CHOH-C/ C——eg?
H CH,0H H
u danee
CH ~— CH 0 CH -— CH
- i -
| | o —n-cl | " #°
2 ~
C———=C H HC. c—¢C
yd \ N
CH,0H H 0 H

STOT NPOCTOH M THMOTETHYECKH MpPABHABHBIA NyTb 0GpPa30BaHHS
bypbypona noka skCnepHMEHTAJbHO He MOATBEPKAEH, TaK KaK MpH
HarpeBaHWH oKcHMeTHAGdypdyposa ¢opManbierus He obHapyeH.

Hpyrue anpaernapl o6pasyloTcs Mo CXeMaM:

R— CHOH - COOH - R — CHO + CO -- Hy0;
R— COCOOH - R — CHO 4- COy,
. e. 3a cuer UEPBHYHBIX @-OKCHKHCJIOT H 0-KETOKHCJOT, HENoCpeacT-
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BEHHO M3 YI/IeBOJHOTO KOMILIEKCA. PasubiM oﬁpasoM nporekaror
H PeaklUuu B3aHMOAEHCTBHS TOMOJIOTOB YKCYCHOH KHCJOTHI C MY-
paBbHHOMH

R COOH + HCOOH - RCHO + CO; 4+ H,;0O

H TePMHYECKOro pacnaja CJIOMXKHBIX 3(QUpPOB:
CH3; COOCH3— CH3 CHO -+ HCHO.

HanuuMe B ruAposH3aTe NPOHU3BOAHEIX Gypdpyposa, B 4aCTHOCTH
a-MeTHadypaHa (CHAbBAaHA), MOXKHO OOBACHHTb OKHCJEHHEM

CH — CH CH—— CH
| ] re—=] ] e
cH o/c—cHo CH\O/C—C\

dypdypona no nupocaH3eBOH KHCJOTH, KOTOpas jAaer MpH HeKap-
GokcuJaHpOBaRuH ¢ypau:

CH—— CH CH-—— CH
I " o ]

CH C— C/ » CH CH
NN N

H3 keToHoB B muposiH3aTax NMPHUCYTCTBYET alETOH, METHJAITHJIKE-
TOH, METHJANPONHJAKETOH ¥ Ap. [IpHHATO cYUTaTh, YTO KETOHH, B Ya-
CTHOCTH JHMETHJKETOH, o6pa3yloTcst B pe3ysbraTe BTOPHUHBIX IpO-
ueccoB. [leficTBUTENBHO, NPU NHPOJH3e ADEBECHHBl MOJ BaKyyMOM
B NpPOAYKTAaxX pacnaja auetod orcyrcrByer. [1pu Takoll Touke 3pe-
HHsl Jierye BCEro npejAcTaBHTh 06pa30oBaHHe aleTOHA MO PeaKUHH

Briciine # cMellaHHble KETOHBEI MOJOGHBIM 06pPa30OM MOTYT [10JY-
qarbcn H3 BBHICIIHX KHCJOT TOMOJIOTHUECKOro Psiia YKCYCHOH KHCJO-

1. BoaMoxHo 06pasoBaHHe KEeTOHOB H BCJ/IEACTBHE MHPOJH3A B-Ke-
TOKHCJ]OT

RCO CH, COOH - R COCHj; + CO,.

Cnoxnble 3¢HpPBI B MHPONH3ATAX NPEACTABJAEHB METHJIALETATOM,
MEeTH/AOPMHATOM, METH/NPONHOHATOM H AP.
BepositHo, 06pa3oBaHHe HX HIeT MO peaKIUHH

RCOOH + ROH =2 RCOOR + H,0.
Peakuuss o6paTHMas u onpegesisiercsi KOHCTAHTOH DPaBHOBECHS:

CR COOR CHaO
Crcoon " Cron
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ITy TOUKY 3peHHA MOXHO NOATBePJHTbL NOBHIIeHHeM BHIXOZAA
3(pHpPOB B MSATKHX YCJOBHAX TepMOJiM3a (neperperwiit map, rasnl)
i CHHXXEHHEM BBIXOZA NDH BBICOKOH BJIAXKHOCTH MCXOAHOH Apese-
CHHBI.

PeaxnuonHnas Boga Heusbexxuo oGpasyercss npu Ji06oM pexume
TepPMOJIH3a APEBECHHBl M BHIXOA ee KoJeOJeTcs B He3HauMTe/bHBIX
npeneaax (18—269% ot Beca cyxoit macchl). Boaa nauuHaer otae-
JATbCA NpH TeMrepaTtype okojao 150° u poctHraer MakCHMyMa
B TeMNepaTypHOM HMHTEpBaJje 3K30Tepmuueckoi peaxund. O6pa-
3yercsi BOAA B Npoliecce MHOTOYHCJEHHBIX DeaKUHil KaK NMEPBUYHBIX,
TaK H BTOPHYHBIX,

MexaHuam 06pa3oBaHHsl HEKOHAEHCHPYEMBIX ra3oB H CBf3b HX
C COCTABJSIIOLIHMH JpEeBeCHHBl Maso H3yyeH. [IpHHATO cuHTaTh, 4TO
Havano o6pasoBanusi COg okoso 180°, MakCHMyM [pu 3K30TepMme
1 Konen npu 350—380°. McTOUHHKOM nOJyyeHHsT MOTYT ObITh Npak-
THYECKH BCe YaCTH OPEeBEeCHOT0 KOMILIeKca, HO B OCHOBHOM — yIile-
Boabl. OKHCh yrylepoga TakxKe oOpasyercs B pe3ysbTaTe MHOIOUHC-
JEHHBIX NMEPBHYHBIX U BTOPHYHBIX peakuuii. 3aMeyeHa CBA3b MeXKAY
TEMNEpPaTypoil H CKOPOCTbIO Harpesa ApeBecHHbl H Bhixogom CO.
UeM Bblllle TeMIepaTypa M TEeMNl ee NOBLILIEHHs, TeM O6oJ/blie BbI-
xong CO.

MeTan CYMTAIOT MPOAYKTOM TEPMHUECKOrO pacnaja JIMIHUHA, OH
o6pasyercst 3a CUeT METOKCHJBHBIX I'PYII MOCJeJHEro.

Bomopoa (ofMH M3 Bcex ras3oB) OTHensieTcss OT TBepJOTo ocTart-
Ka Juwb HauuHas ¢ 350°, B nasbHefillieM ero KOJIMYECTBO BO3pa-
¢Taet, gocturas Makcumyma npu 450°. dtor raz — npoaykr ray6o-
KOTro pacmajfa HCXOJHOro EelllecTBa, KOTOPBIi MPOHCXOAMT B TOMH
¢ase, Korga ApeBecHHa yKe Iepellia B yroJb.

Henpenenvuble yraesogopoabl (C, H,) cocrosar rnasHeIM ofpa-
30M M3 3THJIeHa M B HeGOJLUIOM KOJIHUECTBe BBIAGIAIOTCA H3 Ape-
BEeCHOTrO yruisi IPH TeMIepaTypax B OCHOBHOM Bbiute 350°.

ﬂpouecc Harpesa JApPeBECHHbI PA3AHUYHLIMHU TENAOHOCHTENSAMH

Ilpu rasoBom Harpese TeMJIO Nepeiaercsi B OCHOBHOM MyTeM
KOHBEKIHH BHENIHEH MOBEPXHOCTH KycKa ApeBeCHHBL. B mopel Kycka
naporassl He npoHukawT. HauGosabuweldl nponuuawoes cnocob-
HOCTBIO oOJiajaeT BOJOPOA, HO €ro coJep:KaHHe B MaporasoBbixX
OMecsiX NMPH HU3KUX T€MIepaTypax HauajbHLIX NEPHOAOB MHPOJH3a
ouenp Hu3Koe, OT BHelHel NOBEPXHOCTH KYyCKa [IPEBECHHBI TEMJO
lepepaeTcsd K BHYTPEHHHM CJOSM CJOXKHBIM [yTeM, CYMMHPYSCh H3
TENJIONPOBOAHOCTH KJAETOUYHBIX CTEHOK, KOHBEKUHH 1aporasos KJe-
TOYHBIX MOJIOCTEH, JYUYEHCNYCKAaHHA OT GoJiee HAarpeToH KJeTOuHOIl
CTeHKH K NpPOTHBONOJIOXKHOH, MeHee Harperoil. [Ipu 3rtom Ttenno
T€penaercsa cnJIOCLIHON MONMOCOH, NOABEpPras OAHOBPEMEHHOMY TEPMH-
YECKOMY pa3J/IOKeHHI) BCe COCTABHble YAaCTH KJETOUHOH CTEeHKH
(FeMHue.rm}o.nosbx, Heaa03y W JHTHHH) ITIpH  TeMileparype,
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NOHHXKaoIelica no Mepe MPHOJIHMEHHS K LEHTPY KyCKa. Taxum 06-
Pa3oM, Ha NOBEPXHOCTH KycKa MOXeT OOYIIMBaThCs [peBecuHa,
B TO BpeMsi KAK BHyTPH Kycka OyleT NMDOHCXOMHTb elle CyUIKa, KO-
TOpas npeiulecTByeT Hayajay MHPOTeHETHYECKOro pacnaja.

Tlpu KpymHBIX KyCKax maporassl, oGpasoBapuivecsi BHYTPH Ky-
CKa, NoJ1BepralTcs AONOJHHTEJIbHOMY, 6oJiee BBICOKOMY Harpesy
NpH TPOXOXKAEHHH 4€pe3 BHeUIHHEe CJOH, YTO BeIeT K Pa3BHTHIO
BTOPHYHBIX peakuuii nuposusa. Ilpn [QoCTHKEHHH TeMmepaTypH
Hauajla 9K30TePMHYECKOH PeakUHH MOXKeT NpoH30iiTH obpaTHas kap-
THHa, T. €. BHYTPH KYCKa pa3BHBaercs teMmnepartypa GoJee BolcoKas,
yeM Ha ero MOBEPXHOCTH. DTO BO3MOXKHO, KOTAA NUPOJH3Y NMOABEpP-
raeTcs XOpOIIO BBICYlLUeHHas apeBecHHa. UeM meHbuIie KYCOK, TeM
paBHOMepHee H ObiCTpee NporpeBaercs APeBECHHA, TAK KaK yBeJH-
YHBAETCSl OTHOUIEHHe BHelIHeH, BOCIpPHHHUMAIOIIEH Temn/0 NOBepX-
HOCTH K Becy [PEBECHHbl M YyMEHLUIAITCS PaguyChl riAyOGUHBL Mpo-
rpesa. IloatomMy st co3ganust Gosee MATKHX TeMIepaTypHBIX YCJIO-
BHH MHUpPOJIM3a M yBeJAMUYEHHS BbIXOAA TAKUX NPOJAYKTOB NMUPOMH3A,
KaK cMmona, tpebyercsi U3Mesabp4aTh APEBECHHY M paBHOMEpHO obpa-
6aThiBATh €e TEMJOHOCHTE/EeM.

BenencTBHe HH3KOM TemJonepefaud OT rasa K CreHke (60Jbiuoe
TepPMHYECKOe CONPOTHBJIEHHe NOTPAHHYHON ra3oBOH MJIEHKH) MOBepX-
HOCTb Jp€BECHHBI M ra3oBas cpela HMEIOT 3HAUUTEeJbHYI0 pa3HHUY
B Temneparype. Jna yBesHueHHs TenJonepeiayd OT rasa K Apese-
CHHe HeoOXOQMMO YBeJHYHUBATH 3TY PA3HHUUY WJAH YBEJHUHBATb CKO-
pOCTb NpOXOXKAEHHsT ra3oB. [IpH yBeNHUYEHHH CKODPOCTH ABHKEHHS
ra30B yMEHbUIAETCS] TOJUIMHA MOTPAHUUYHOI Ia30BOH NJEHKH H Ten-
Jonepelavya yayudmaercs. 'a3pl npu BBICOKHX TeMmmoepaTypax H3-33
YBEJAHUKBAIOLIEHCS BA3KOCTH 00/M2AaI0T 3HAYHTENbHOM JIHIIKOCTHIO,
4YTO MPHBOAHT XK YTOJLLEHHIO MOTPAHHYHOH MJIEHKH, T. e. yBeJiHue-
HHIO TEPMHYECKOrO CONPOTHBJEHHS M, COOTBETCTBEHHO, pAa3HHLBI
B TEMIepatype Cpeflbl M CTEHKH, YBeJHUHBAs XECTKOCTb Harpeana.
Yckopernne mnpouecca nyTeM .yBeJHYeHHs pasHHMUbl B TeMneparype
ApeBecHHBl M TpeIolUX Ta30B MNPUBOAUT K PAa3BUTHIO BTOPHUUHBIX
peakuui pacnaja NPOAYKTOB, BBIAENHBIUKXCSA U3 APEBECHHHI.

Has cospanust Gosiee OJHOPORHBIX TeMMOEPaTypPHBIX yCJOBHI
MUPOJH3d HEOAHOKPATHO MPOBOAHAHCHL OMNBITBL CYXOH NepPeroHkH
B TOKe BOAsAHOro napa [Ipu stom Obiid nmoJyuyeHbl GoJsiee BLICOKHE
BBHIXOAbl YKCYCHOH KHCJOTHI, [QOCTHrarolile YABOEHHBIX 3HAUeHH
no cpaBHeHHIO ¢ OfBIYHBIM crnocoGoM nuposusa. Ilupoaus uper
noytu Oe3 06pa3oBaHHA CMOJIBl H ra3oB, eCJH TeMmMmepartypa napa
paBHa 280° u npeBecHHa H3Mesb4yeHa [0 MeJKOH IeNnl My ONHJOK.
Ha kpynHble KyCKH HAPEBECHHBI nap BJHsieT 3HAUHTEJbHO MeHbLle,
HOCKOMBKY rayOuna o06paboTkM [peBecHHBI MApOM He MpEBHI-
maer 1 cm.

[Ipu n3yueHHH H3MEHEHHs cocTaBa [ApPeBECHHBI npH o6paboTke
€e MapoM 0Kas3ajoCb, YTO HaHMeHee TEPMOCTOHKOH yacTbio ApeBe-
CHHBl SBJSIOTCS TeMHUEJJIIONO03bl: OHH paspywamTcs B GoJbliefi
CTEMleHH, 3aTeM LeJJI0/103a H MeHblle BceX JurHud, Ho Bo mcex
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onbITaX, Naxe NPH CaMbIX HH3KHX TeMneparypax o6pabGoTKi (no
200°), OJHOBDEMEHHO C yMeHbllleHHeM KOJHUYECTBA TeMHLUEeNNI0/103
HaBMI01aJ0Ch U YMEHbLIEHHEe COJEepKaHHUs UeNNI003bl H JHTHHHA.
OTCIOAa MOXKHO CHAeJaTh BHIBOJ, UTO NPH HArpese neperperbim. na-
poM (Tak Xe, KaK W rasoM) Tenno pacrnpocTpaHsercs CHJOLIHOM
[OJI0COH, NOABEPrasi AeCTPYKUHH Bce COH KJIETOYHBIX CTEHOK OfHO-
BPEMEHHO.

Hcnosb30BaTh NOBBILIEHHE BHIXOAA KHCJOT MpH NEPEroHKe Ape-
BeCHHBl ¢ MapoM He YAaJoCh M3-3a CHJBHOrO pa3GaBJeHHs NHCTHJ-
JdTa KoHgeHcaToMm BojasHoro napa. Ilpy cuuxkeuuu pacxola mnapa
(meHee 2 k2 Ha 1 k2 aGc. CyXol APeBECHHBbI) BBIXOJA LEHHBIX MPOAYyK-
TOB PE3KO CHHXKAeTCs|, NMPH 3TOM MHUHHMYyMe pacxoja napa KOHLeH-
TpauMsi KUCJIOT B AMCTHANsATE He mpesbimana 2%, 4to jenano He-
pedtabenbHoil ero mepepalGoTKy.

[ToBbiEeHHe BBIXOAOB NMPH HCMOJIL30BAHHH BOASIHOTO napa obbsc-
HsETCS TeM, UTO YCKODSIeTCsi BLIHOC LEHHBIX NPOAYKTOB H3 peakiu-
OHHOTO NMPOCTPAHCTBA W 3a/]€PXKHUBAeTCsl Pa3BUTHe peaKUHil BTOPHY-
Horo pacnaiza. KpoMe toro, npH CONPHKOCHOBEHHH BOASIHOTO napa
¢ KanWJIsiDHOH CHCTeMON ADEBECHHbl HA MOBEPXHOCTHBIX CJOSAX ee
BO3MOXKHA KOHJEHCAllMsl 11apa, 4TO CO3MAEeT yCJOBHMsS LS TepMHye-
CKOTO pa3jioxeHHss B Kucao#i BozHoi cpene. Ilpu atom peakuuu
pasJoXKeHHs NPOMCXOAAT B MEPBYIO Ouepelb B CJOAX KJETOYHOM
CTEHKH, KOTOpble pacloJOXKeHbl C BHYTPEHHHX CTOPOH KJETOUHBIX
NoJOCTefi M COCTOAT NMPEHMYLIECTBEHHO H3 HETEePMOCTOHKHX ‘PeMH-
Le/1J110/103, JIETKO OTLUEMIAIOUHX aueTHAbHbBe TPyNnbl B 4acTb CBS-
3aHHBIX C HHMHM METOKCHJIOB, 00pasysi COOTBETCTBEHHO chyCHyro
KHCJIOTY H METHJIOBBI CIUPT.

ITpu Mokpom o6GyrauBaHuu ApeBecHHBl (HccaenoBanus llBanb-
Ge) cMona M rasbl He 06pasyioTcs, 4To HabJIOAAeTCA H NPH nepe-
FOHKe ¢ NapoM.

Cnoco6 neperoHxu c napOM Halle/l ' HeKOTOpOe NpaKTHYeCKoe
IIPHMEHeHHe B HEHpprIBHOD.eHCTBleULEH YIJIeBbIXHraTeIbHOH neun
npod. B. H. Ko3snoBa, rae rasoBhlii TeNaOHOCHTENb OYeHb CHJBHO
oforauiaercsi neperpeTblM BOASIHBIM NapoM.

JKenanue coxpaHuTb NpPEHMYyLIECTBA MSATKHX TemnepaTyprlx
YCIOBHI NeperoHKu ¢ BOASHBIM NapoM H OJAHOBPEMEHHO YCTPAaHHTb
OTpHUATEJNbHYIO CTOPOHY mpolecca, T. e. pasbaBjeHHe AUCTHANATA,
NPHBENO K OMbITAM NMHPOJH3a APEBECHHBI B TOKE MapoB PA3JHYHBIX
OpraHuyecKMX MXHAKOCTeH, He CMEIIHBAIOIUHXCS € BOAOH H JIerko
OTAEJAIOIINXCH OT AUCTHANATA. '

Ilpu neperoHke apeBecHHBl B TOKe NapoB GeH3oqa, KCHJ0JA
M KepocuHa OBIMH MOJyuYeHBl BBIXONbl KHCJAOT, GAM3KHE K BHIXOAAM
NpH neperoHke ¢ BOASHBIM 12POM, HO ¢ KOHUEHTpalUueil KUCI0T B AH-
ctuansrax or 8 o 14%, uro coorsercTyeT o6bIuHONH KHKKE XOpO-
ulero xagecrsa.

ITpu npoBefeHHH B OAMHAKOBHIX YCJOBHSIX OMNBITOB C BBOJOM
BOJAsiHOro napa CyUleCTBEHHOM Pa3HULBL B BHIXOAAX He 0OHApYKEHO,
4TO cBHAETe/bCTBYET 06 OTCYTCTBHH KaKOH-A1HG0O 3HAYMTEJNbHOH rHi-
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poaH3yloleil poau soasiHoro napa. Ilo-suamMomy, BoAsiHOH nap,
TaK Xe KakK U mapbl APYrHX XKHIAKOCTEH, OKa3blBAIOT JHIIb (H3Hye-
CKOe BO3UEHCTBHE, YCKOPSist OTFOHKY NMPOAYKTOB MHPOJH3A M BbIPaB-
HHBas TEMIIEpPaTypy B MOBEPXHOCTHBIX CJOSX APEBECHHBL

PentaGespHOCT, mpouecca MHPOH3A JPEBECHHBI B TOKe Mapos
OpPraHHYECKHX pacTBOpHTe/ell ONpelessercs MOTePSIMH MOCJAedHHX
npu ux npespaiiesun B nap. OObIYHO BHICOKOKHMSLIHE pacTBOPH-
TeJH MePEroHsIOT ¢ BOASHBIM NMapoM /sl CHHXKEHHS TeMIeparyphl
NePeroHKH M yMEHbIIeHHS MOTePb OT KPEKHPOBAHHA- U OCMOJIEHHS.
OxasaJsioch 1e/1ecoo6pasHbIM NMOTPY3UTh [EPErOHsIEMYIO0 JpeBecHHY
MOJIHOCTBIO B CPENY KHIAKOFO OPFaHUUYECKOTO TENJIOHOCHTENS H BECTH
OTrOHKY ero BMeCTe ¢ THFPOCKONHMYECKOH H jJaJiee pPeakKLHOHHOH BO-
10#, NOJy4aUeics nNpu TepMHYECKOM Das3JjoKeHHH ADEBECHHHI.

Taxkum o6pasoM, mpouecc MeperoHKH APeBeCHHBI ¢ KUAKUM Tell-
JIOHOCHTEJIEM B MEPBOiH cTaAHH nog00eH npoueccy OTTOHKH BJIaru U3
HaBeCKH JPEBECHHBI NPH ONpeJeJeHHH ee BJaxHoctd mo JHHY
1 CTapKy ¢ KCHJI0J0M WM APYrOil BHICOKOKHIsILEH U HecMeIUHBAlO-
weHlcs ¢ BOAOH KUAKOCTHIO.

HauTenpHOCTb OTTOHKM BJIArH M3 HABECKH ApEBECHHbl, 3aJHTOM
KCHJIONIOM, O6blYHO He NpeBblmaer 30—40 mun, B To BpeMsa KaK AJs
rasoBoil CyUIKH TaKO{ Ke HaBECKH APEBECHHBl B CYUIMAbHOM WKady
TpebyeTcs 3aTPaTHTh HECKOJIBbKO yacoB. Bouibiiass ckopocTh OTTOHKH
BJIATH B XMIKOH cpefie o6ycJoB/AeHA TeM, UTO KOIPGHHUUHEHT TemI0-
nepeAauyd B 3TOM cjaydae BO MHOro pas ‘Gosbliie, yeM B ra3oBoil cpe-
ne. B 3aBucumMocTH oT CKOpPOCTH rada Kod(pHUHEHT TenJonepefauyy
OT rasa K CTeHKe KoJsebjercs npumepHo B npegenax 10—5 kaa,
B TO BPeMs KaK NPH TenJionepenaye XKHUAKOH cpeldbl K CTEHKE 3TOT
Koa(uuueHT Bospactaer Ho 3Hauenuét 300—2000, B 3aBucuMOCTH
OT COCTOSIHMS XKHUIKOCTH M ee BsA3KocTH. ns nepegauu ogHoro u ro-
ro e KOJIHYECTBA TelJa Pa3HOCTb TEMNEPATYp ILPEBECHHBI K MHA-
KOH cpedbl JoaXKHA ObITh BO MHOrO pas -MeHblie, YeM JpPEeBECHHBI
u rasosoil cpeanl. Takum o6pasom, npu XKUAKOH cCpele 3HAUHTENbHO
GoJibllIe BO3MOXHOCTH HHTEHCH(HUHPOBATH HATPEB, UTO NPH ra3oBod
cpele OTPaHHYEHO BBLICOKMM TEPMHYECKHM CONPOTHBJIEHHEM norpa-
HUYHOH ra30BOH TJIEHKH M HeoGXOZHUMOCTbIO CO3[aHHSI KeCT-
KOTO Harpesa, T. €. OOJbIUOH pasHOCTH TeMIepaTyp rasa M jpe-
BECHHBI.

Kpome Toro, kKak ykasniBasoch BBIIle, IIDH Ta30BOM Harpese
TenJIOBOCIPHHUMAIOLLEH NMOBEPXHOCTbIO SIBJAAETCS TONBKO HapyXKHasi
MOBEPXHOCTb KYCKOB JAPEBECHHBI, MOCKOJAbKY rasbl He IMPOHHKAIOT
BHYTPb Kycka. IIpu KHIKOCTHOM HarpeBe Tem10 BOCIPHHHMAETCS
He TOJBbKO BHEIUHEH, HO H OTPOMHOH BHYTDEHHEH NOBEPXHOCTbHIO
KanuIsipoB JAPEBECHHBI, Kyla NPOHHUKAET KHIKHI TeNJOHOCHTENb.
Ecau norpysutbh NPEBECHHY B KepPOCHH, TO CPa3y MOXKHO HaGJIOAATh
BbLIEJIEHHEe NYy3bIPbKOB BO3[YyXa, BLITECHAEMOTO M3 KycKa TENJIOHO-
cuteseM. Ilpu HeOO/BIION BesMuYMHe KyCKa M HAJHYHH OTKPHITBHIX
COCYAOB, HANpUMeP B APEBECHHe JINCTBEHHLIX NOPOJ, M0 Mepe Harpe-
Ba B XKUIKOH cpele YCTAHAB/IHBAETCA UMPKYJAUHS TENJOHOCHTE/s,
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KOTODBIHi B ropsiueM BH/Je BTATHBAETCS MO CAMBIM Y3KHM Kanuaas-
paM BHYTPb KyCKa U B OXJIAXJ€HHOM BH[le BbIGPaCBIBAETCS HAPYKy
g0 GoJiee IIHPOKHM KamuJJsipaM BMeCTe C BLIXOASILUMMH H3 KyCKa
naporasami. I1pu aTom HarpeBaercs B NepBYIO ouepeib CJOH apese-
CHHBI, CONPHKACAIOUIUACS C BHYTPEHHUMH IOJIOCTSIMH KJIETOK, KOTO#
pble COCTOST NPEHMYLIECTBEHHO H3 TeMHUE/JII0N03.

[1pu oAHOBpeMEHHOM M DABHOMEDHOM OTILENJIEHHH aleTHJAbHBLIX
rpynnm B KaXAblii NaHHBIH MOMEHT [0J1y4aeTcsl GOJIbLIOH BHIXOA
KHCJOT, OCTHrawluit KoHuedtpauuu 25—30%, moromy 4To KHCHA0:
7ol He pa30aRrjslOTCsl PEaKUHOHHOH BOJOH, KOTOpAas MOJyyaeTrcs
TOJBKO U3 remuulesaono3. [Ipu ra3oBoM xe H napoBoM Harpese
OJIHOBPEMEHHO ¢ TFeMHLEJJI0N030H pa3saraercsa Le10/103a, Bhlje:
JIisT MHOTO peaxkilHOHHOH BOAHL Ilpu nmupoan3e ¢ razoBbiM HarpeBOM
6epe30BOil [ PEeBeCHHBI, NPEABAPHUTENBHO BHICYLIEHHONR N0 abCoIoT-
HOTO CYXOr'o COCTOSIHHSI, KUCJOTHOCTb HKHCTHU/IATA He MNpEBblLAeT
12—159%.

Harpep ApeBecHHbl TBEPABIM TENJIOHOCHTEJEM, B KauecTBe KOTO:
pOro HCNOJb30BAJICSA JPEBECHBIH YroJb, H3yueH elle OuYeHb Maso.
JlaGopaTopHble ONMBITEI NHPOJAHM3a APEBECHOH LIENbl C APEBECHBIM
yrJyieM, HCMO/b30BAHHBIM B KauecTBe TBEPAOrO TenJOHOCHTes, NOoKa-
3aJld, YTO BBIXOAB LEHHBIX NMPOAYKTOB MO CPaBHEHHIO ¢ OBLIYHOM
CyXOHf NeperoHKOH OCTAOTCA MOYTH HEHM3MEHHBLIMH, HO YOe/bHasi
NpOU3BOAHUTENbLHOCTh NMHPOJNH3HOrO annapaTta BO3pacTaerT BO MHOrO
pas, NOCKOMbKY NOPOLIKOOOPA3HbIA TENNOHOCHTENb, MEePEMEIIHBASACH
co Ulenoi, paBHOMEPHo o0OrpeBaeT BCIO ee BHEUIHIOK NOBEPXHOCTD.
Ecniu npu 3TOM noBepXHOCTb LI€Nbl, BOCMIPHHHMAIOILASA TeM10, 0CTa-
€TCcsl IPHMEPHO OLMHAKOBOI C NOBEPXHOCTbIO NpPH HATPEBe B ra3oBOH
cpele, TO N0 CPaBHEHHIO ¢ NocjaefHed Temaonepeaaya CUAbHO BO3pa-
craer GJaarofapsi HeloCpeACTBEHHOMY BOCHPHSITHIO Telja OT rops-
gero ChINyYEero TEMJOHOCHTENS NMyTeM TENJONPOBOAHOCTH H «COGEHHO
JydeHCnyCKaHH4.

Ilpouecc nuposinsa ¢ TBEPABIM TENJOHOCHTENEM OCOOEHHO YA0:
6eH NpH BLICOKHX TeMIepaTypax NMHPOJAH3a, KOTJa Tepefaya Temia
4yepe3 CTEHKY 33TpPYJAHHTeNbHA H3-3a HH3KOH TENJIONPOLOJHOCTH
OTHEYNOPHBEIX MaTepHaJOB CTEHKH (IIaMOT) HJH BLICOKOH CTOMMOCTH
XKAPOYMOPHO#A CTau. YJeabHas MNPOHU3BOAHUTEJBHOCTh annapatos
C TBEPILIM TEMJIOHOCHTEJeM 3HAUMTEJNBLHO BHIE, YeM DU MHPOJH3E
C Ta30BbLIM TeMJIOHOCHTeJeM, Gnaronaps 6oJablIOH DPA3HOCTH TeMIle-
paryp Mexay TeIVIOHOCHTENEM H TOIMJHBOM H OBICTPOH nepegaue
TelJia TeNJONPOBOAHOCTBIO H JIYUEHCNyCKaHHEM.

B 3aBucuMocTu oT dopMbl peakTopa HOpH LHPOJH3e C TBEPABIM
TEIJIOHOCHUTEJIEM MPOAYKTHl PA3JOXKEHHS HJH NMPOXOIAAT Yepe3 ToJ-
CTHIA C/I0l TENJIOHOCHTENA H TOMJHBA, B KOTOPOM OHM IIOABEPraloTcs
3HAYNTEeJIbHOMY KPEKHHTY, WM NpPH NUpoJH3e B TOHKOM CJoe yja-
JSIOTCS Ccpa3y B KOHAEHCAUHOHHYIO CHCTEMY C MHHHMaJIbHBIM BpeMe-
HeM npeGuiBaHdA B peaktope. B nocaegHeM ciayyae pe3Ko yBeJNHUH-
gaETCH BBIXOJ, CMOJ, KOTOpble COXPaHSIOTCS OT BTOPHYHOrO nH-

0J113a.
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MpenpapurenabHsiii NMHPOJAU3 JPEBECHHB

B TexHosoruu nepepaGoTKH HCKOMAeMbIX BUAOB TOIJIHBA NpHMe-
HSIeTCS1 , IpollecC IPeJBapHTENbHOH TenyoBoH 06paGOTKH TOMJIHBA
HarpesoM Jgo 250—300° gas oOsaropakHBaHHSI H MOATOTOBKH
K JdanbHeiiedt nepepaGorke. Takoil mpolecc HasbiBaercs GepTH-
HHpoBaHHeM. TomnmuBo NOACYIHIHBAIOT U MOABEPralOT HayaJbHOMH
CTaJHK TEPMHUECKOrO Pa3/OMeHHs C BblJeJeHHeM ra3oB, COCTOSIIIMX
u3 CO; u yactuuno CO. [lpu Takoii 06paGoTKe H3 TONJAHBA yaaJseT-
€A YacTh KHCJODOACOJAEPXKAUIMX COefHHEHHH, B pe3yJbTaTe Uero
TOMJIHBO O0Oramaercss YyraepoaoM H CTaHOBHTCS BbICOKOKAYeCTBeH-
HBIM ChIpbeM AJs1 JaJbHeilllel TepMHuecKoi nepepabGoTKH. Bce 3a-
TpaTel NMPH 3TOM OKYNAlOTCS NOBBILIEHHEM KauecTBa TOIJIHBA.

AHanoruynbiii npouecc uesnecooGpaseH AJs NpeABapHTENBHOTO
obsiaropaxKHBaHHs CHIPOH ApeBecHoil wenbl. Ecau nocnension nod-
CYWHTb B TOPAYUX ABIMOBHIX ra3ax, TO MOXHO YAAJHTb OCHOBHYIO
YacTh ‘BJlAaTY U JOBeCTH Lieny Ao Gyporo cocrosnuda. [Ipu panbHeit-
mwefl mepepaboTke TAKOH IlUeNbl, HAIPHMEpP MeTOAOM rasHdHKaLHUH,
K. M. 1. rasoresepartopa 6yaetr GoJiee BLICOKHM, KaJOPHHHOCTB ra3a
MOBBICHTCSA, YBENHUHUTCS BBIXOX CMOJBI, YTO IOJI’KHO onpasnusarb
3aTparThl HA MPeJBapUTEJbHYIO TEMJIOBYI 006paloTKy.

AneTunbHble H METOKCH/IbHBIE TPYNNBI MOTYT OTIIEMJATHCA c 06
pasoBaHMeM YKCYCHOM KHCJAOTBI U METHJIOBOrO CIHPTa NPH pa3spylle-
HHUH FeMHLEJJII0N03b! IPH CPABHUTE/bHO HU3KOH TeMnepaType, KOraa
ILpeBecHHa elle He oOyrauBaercs. HampuMep, H3BecTHO, uTO Ha
3aBOAAX CyXOii NepPeroHKH paHblle [HOJY4aJH TaK Ha3blBaeMbie NOA-
})KapeHHble noayolyraenHele Oypble ApOBa AJs CaMOBapOB H OJHO-
BPEMEHHO 3HAYHTENbHOE KOJHUYECTBO YKCYCHOKA/NbLUHEBOr0 MOpPOLIKA.

Ha coBpemenHbIX 3aBogax CyXoi NMeperoHkKH APEBECHHbBI T1POH3-
BOJUTENBHOCTb DETOPTHBIX UEXOB ONpEeAeSseTcs B 3HAYHTEJNBHOI
Mepe CTefeHblo NOACYINKH ApPOB. [103TOMY HHTeHCHpHKALHS CYLUIKH
sABJISETCS 3ajayeil, CBA3aHHOH HEMOCPEACTBEHHO C HHTEHCHBHOCTbIO
peropTHoro mnpouecca. OAHUM M3 CHJABLHBIX (DaKTOPOB YCKOpEHHs
CYLIKH SIBJISIETCS NOBLILIEHHe TeMOepaTypel TemloHocuteas. Ilosto-
My 60/IbIION HHTEpeC B HACTOsLlee BpeMs BLI3LIBAeT BLICOKOTeMIle-
parypHas cylKa IpeBecHHBI B TOKe raso, Harpetbix po 600—800°.
[To cBoeilt cyum{HOCTH 3TOT nOpolecc sBAACTCH MNPeJBaPHTENbHbIM
NHPOJIH30M, TAK KaK Hapsdy c HCapeHHeM BJarH NMpH 3TOM NPOHC-
XOAAT M MPOLECCh HaYaJbHOTO TePMHYECKOro pacrnajia TOINJHBA.

Boabuioe pa3GasneHHe LEHHBIX MPOLYKTOB NMHPOJH3A AbIMOBLIMH
rasamu 3aTPyJHSIeT UX YJaBJAHMBAaHHe, MOITOMY BCE 3aTpaThl HA Npea-
MHPOJIH3 JOJIXKHBI ONMPaBALIBATLCS HOBLILIEHHEM KayecTBa LUElNbl A5
ee Gosnee 3DPeKTHBHOH nepepabOTKU.

HauGosiee Baxen MNpeaBapHTeJbHBI MHPOJIU3 B TOM CJAydae,
KOTZa Mpu nepepa6orxe ApeBecHHbl HeOGXOAHMO MONYYHTh MPOAYK-
T ¢ 6osbLIOIH pa3HULed B TeMnepartype UX o6pasoBaHus. Tak, uto-
6bl NMOJYYHTb H3 APEBECHHBI CBETU/IBHBIA a3 HJH BHICOKOTEMIEpa-
TypHBle CMOJIBI, HEOOXOLHMO BeCTH NHPOJNH3 NIPH TeMOepaType
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okoso 700—800°, korma OGOJIBIIHHCTBO IPYIHX LEHHBIX HPOAYKTOB
(KHCJIOTBI, CNHPT, 3GHPH H 1Np.) MOABEPraloTCsl 3HAYHTENBHOMY
kpekuHry. IToatomy uesnecoo6pasHo nocjaenHHe BbIIENHTb NPH HH3-
KHX TeMIlepaTypax IHPOJIH3a, Moc/de 4Yero MNoJydeHHyio O6ypyiwo
ApPEeBECHHY TNOABEPrHyTh BTOPOH CTAaAMH NMPOJH3A NPH BHICOKOM
temneparype. O6muil BHIXO NPOAYKTOB B 3TOM CJy4yae MOBHIIIAETCSI
{ BO3pacTaer TENJOTBOPHAs CMOCOGHOCTL Ta3oB.

Hanoxennble Bbllle OCOGEHHOCTH HAarpesa JAPEBECHOH IIElNHl
B JKHMIKOM TENJIOHOCHTeNe (KEePOCHH, dH3eJbHOE TOMJIHBO) [03BO-
JAIOT NIPOBECTH NOJyyeHHe Oypoil ApeBecHHB, Kak 06JaropaxKupa-
uue, Gosee PALHOHAJNBHO, TaK KaK 3aTpaThl IIPH 3TOM ONpaBJbIiBa-
J0TCSl TTOJIyUeHHeM KOHUESHTPHPOBAHHOrO MOTOHA AUCTHAANTA.

H3yuenne npensapuTe/bHOro nHposH3a Gepe3oBOH APEBECHHBI
B Cpele KepOCHHa npH Temmeparype A0 275° nokasaJno, uTo THTpoO-
CKONHYyeckass Boja otTheaserca B npeaenax 100—220°, kpenkas
KHXKKa C KHCAOTHOCTBIO o 25—30% otronsercss po 275°. Ilocae
CJIUBA OCTaBLUEroCs B PETOPTe H OTFOHKH BIHMTABLIEroCH B IUeNy
KEepOCHHA C BOASHHIM [1APOM MOJYYaeTcss Cyxas, HerHrpocKomHue-
ckast 6ypasi ApeBecuHa, ¢ BHIXOAOM 0KoJ0 80% oT Beca Cyxol ucXon-
HOH ApeBecHHBl. BhiXod rasoB cocrasJsieT 0koJso 2% u BBIXOJ Kpen-
KO KHXKKH okoso 18%:.

XuMuYecKHii aHaJ U3 NoJy4YeHHOH 6y pOHl IpeBeCHHBI NOKa3aJ, yTo
H3 Hee MOXHOU NOJYYHTb IOYTH MOJIHBLIH BBIXOA LEJJIIOJNO3bl H JIHT-
HuHa o uto noteps 209%' nepBOHayaJbLHOrO CYXOro BeCa ApEBECHHBI
NPOUCXOAHT BCJELCTBHE Pa3pylleHHs NeHTo3aHOB. TakuMm obpasowm,
B [pouecce MpedBAapHTENBbHOTO MNHPOJH3a YAAaeTcsl MOABEPrHYTH
NMUPOreHeTHYECKOMY pPAa3JIoXKeHHI0 B OCHOBHOM TeMHIENI0N03HYIO
4yacTb JpeBeCHHBl C COXPaHeHUEeM BECOBOTO BHIXOJA Ie//H0J03bl
n auriuHa, Ilpy narpeBe B ra3oBoji UM MAapoBOH Ccpele, Kak yxe
OTMEeYaJoCh BhIlle, B CAMOM HayaJie MUPOJH3a OJHOBPEMEHHO C pa3-
JOXKEHHEM MEeHTO3aHOB OGBIYHO IPOHCXONHT M pa3foKeHHe LeJ-
JII0J103Hl.

OcoGeHHOCTbIO KHIKOTO Harpesa SsIBJSIIOTCA MATKHE YCJOBHA
MHpoJIH3a, 4TO XapaKrepu3yercss HeOOJMbIIHM BbixogoMm rasa (29%),
cocrosimiiM B ocHosHOM M3 COz u CO, u nosnyyeHHeM HOBOTO BH/IA
I1eHKooGpasylolleil cMoJbl, obpasymwolleiicas B npouecce NMHPOAH3A
B KUCJIOK cpelle MPU KOHAEHCALHH (eHoMoB U aabaerunoB. OCHOBHas
YacTh 3TOH CMOJIBI OCTAaeTcs B Mopax Oypol ApeBecHHbl, OTKYAa OHA
MOXeT GbITh H3BJEUEeHa 3KCTPAKIHeH alueTOHOM HJH cMHpPTOM. MeHb-
was yacth (0Koa0 2% OT JApeBecHHb!) TaKOH CMOJBI MePeXOIHT
B AUCTHAJAT (Kpenkyio XHKKY). CMosaa umeeT, no-sBHIAHMOMY, Nep-
BHYHBIH XxapaKTep, TaK Kak [PH Harpese ee MPOMCXOAHT IK30TEPMH-
YecKoe passioKeHue ¢ 06pa3oBaHHeM XPYNKOTo MekKa.

IMpensaputenbHblil MHPONH3 MOXKHO KOMOHHHPOBATbL C JAaJjbHel-
lWInmM ucnoab3oBaHHeM Oypod IDEBECHHBI MyTeM THUAPOJH3A, BapKH
Ha genio/103y uau naactHdHkauued. JIaGopaTopHble ONBITHI MOKa-
3a/14 NpPHHUIHMMAJBLHYI0O BO3MOXHOCTb H3 OypoH [peBEeCHHHI, npej-
CTapasiomelr co6ofl WeNNOJUTHHE, NYTeM THAPOJH3Aa €€ KOHLEHTpPH-
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POBAHHOH COJITHOH KHCJOTOH MOMY4YaTh BBIXOJ TVIOKO3bl, GJH3KHI
K TEOpeTHYECKOMY.

B npouecce npegsapuTessHOro MHPOJAH3a NMPH 06paboTKe HCXOA-
HOU ApeBEeCHHBLI COJIIHOH KHCJAOTOH HJM APYTHM KaTaJH3aTOPOM
MOKHO INONYYHTh 3HAuHTeJbHble BBIXOABI (ypdyposa, He 3arpas-
HEHHOTO NpPOAYKTaMH MHpOJH3a.

[1pu HaTpoHHOI Bapke H3 Oypo#l JpeBeCHHBI MOXHO MOJYYHTDL
Heasoa03y. Bo3MOXHO coueTaHHe NpeAnupo/H3a C MNOJyyeHHeM
JpeBeCHO-BOJIOKHUCTBIX IIJIHT.

[MpenBapHTeJabHBIN NHPOJNH3 MOXKHO COYeTaThb TaKXKe ¢ AajbHei-
MM NHpoJaU30oM OypOH JApeBEeCHHBl B ras3oreHepatopax, TONKax
LIKTH, B peroprax c TeMmneparypoil Harpesa ao 400° u B meuax
BBICOKOTEMIIEPATYPHOr0 MHPOJIH3A.

F'nmasa 3

TEXHOJIOTHA NHUPOJHU3A OPEBECHHbBI

3asoarl cyxoit neperoHkn gpeeciHsl B CCCP ncnosnb3yloT B Ka-
YeCTBe ChIpbsl CMelHalbHO 3ar0TOBJsIEMEIE JPOBA JIHCTBEHHBIX [1OPOA
yallle BCEro MeTpOBOil IJHHBL. Ha Gupxe celpbsi 3aBojga ApPOBA
NOJBepraloTCsi eCTeCTBEHHOH CYILIKe, MOCJe 4ero MX pas3jefblBalorT
Ha WBBIPOK MM TIONLKH (orpe3ku anuHoi 200—300 mm) u 3arpy-
KawT B cyliuaa ¥ peroptol. JlpoBa Ha GUpPKY 3aBoja JOCTaBJSIOT
N0 KeJIe3HOH AOPOre MW MOJIEBLIM CMJIaBOM.

YkaagblBawoT ApoBa Ha GHpxke OOBLIYHO B BHAe MOJEHHHIl IIHPH-
HoO#t 2 M, BEICOTOH 2,2 M M AnuHON He Gosee 30 M. Tpu noseHHHUBL,
yaoxeHHble ¢ uHTepBaJsoM 0,5 m, ob6pasyior mralbeas, paccrosHue
MeXAY KOTOPBIMH H0JxKHO GblTb b M. [Ipoxoipl Mexay nojieHHHLA:
MH 1 WTabensiMi KenaTteabHo JenaTh B HaMPaBJ/eHHH TOCNOACTBYIO-
IHX BETPOB AJs Jyyllef npocyllkH ApoB. Mexay wrabensMmu
NPOKJAABIBAIOT 2KeJle3Hble JOPOrH Y3KOH KOJeH, 0 KOTOPbIM [poBa
B BarOHeTKax JOCTaBJSIOTCS HA pa3ienxy.

[Teperpyska u nepeBo3ka ApoB TpeGyeT 6oJiblIOH 3aTpaThl paGo-
uyelt cuabpl. HauGospulee uncno pabouynmx Ha 3aBojax cyxofl mepe-
rOHKH APEBECHHB najxaet Ha OupxKy. [loaToMv B HacTosilllee BpeMs
BAXKHO MEeXaHH3HPOBATb BCE 3TH TsXKeJble H TPYAOeMKHE ONepalyy.
B nocsentee BpeMsi peKOMeHAyeTcsl NIPpUMEHATh Ha GHpXKax KyueBoe
XpaHeHHe [IpOB, YTO NAeT BO3MOXKHOCTb HanboOJiee MPOCTO MeXaHH-
3HpPOBATL MOrpy304YHO-PA3rpy3ouHsie paboThl MO CPaBHEHHIO C Xpa-
HeHHeM B liTabensx.

[Tockonbky B Kyuax ApoBa OyayT COXHYTb Me[JIeHHee, PEKOMeH-
JLyeTcsi yCTpauBaTh Ky4d HeOOJbLUINX pa3MepoB (BLICOTOH He Gogee
8—9 M u WHPHHOHA 25 M) W Aas Jy4LIErO NPOBETPHBAHHMS BHYTPH
JesaTb MNPOXOOHL.

OrpomHo#l cbipbeBOH 6430l ans 3aBOAOB NHPOTEHeTHYECKOH
nepepaGoTKH ApeBeCHHBbI ABJSIOTCS OTXOABl JECHOH U fepeBooGpaba-

38



FpIBAIOIEH NPOMbBIIIJIEHHOCTH. B ¢Bsi3u ¢ HOBOIH MpOrpeccUBHOI
TeXHOJIOTHEl J1ec03aroTOBOK, ¢ BBIBO3KOH M3 Jleca JepeBbeB C KpoO-
yoll Ha HHKHHX CKJaJdax JIeCIPOMXO030B CKAIlJHBAOTCA OoJbline
KONHYECTBA [JpeBeCHbIX OTXOAOB B pe3yJbTaTe Pasfe/KH APeBEeCHHB!
Ha TOBapHbie CODTUMEHTHI, 8 TAKIKE NIpH ee NMepPBHUHOH MeXaHH4eCcKoMH
nepepaborke. M Ha HepeBoo6pabaThiBalOILUX NPEANpPHATHAX TaKkKe
CcKANJIHBAETCS MHOTO JpEBECHBIX OTXOA0B B BHIE ONHJOK, Peex H Ap.

3aBopbl cyXxol NeperoHKkH Tpe6YIOT BEICOKHX KANMHTaJOBJOXKEHHH.
B cBsi3H C TeM, UTO B gepeBoobpabaTsiBalouieil U Jeco3aroTOBUTENb-
{O# TPOMBIIINEHHOCTH HMeIOTCSl TBICIMM TOYeK, IJe HYXKHO mepe-
palaTbiBaTh OTXO/BL, NOTPeGyercs O4eHb MHOTO TAKHX 3aBOMLOB. UTo-
66l DeUIMTb 3aZayy MaccoBOTO CTPOHTENLCTBA 3aBOAOB CYXOH
neperoHKH pasJHYHON MOLIHOCTH, HYXHO DE3KO CHH3HTh BBICOKYIO
CTOMMOCTb HX CTPOHTEJBbCTBA K NOBBICHTb 3KOHOMHYecKylo 3dex-
THBHOCTbL NpPOU3BOACTBA, CTOMMOCTb CTPOUTENLCTBA 3aBOJOB MOXKHO
cHU3UTb OJarojapss MakCcHManbHOi YHHDUKALUMH 06OpYWIOBaHHS
W 30aHWl, 4TO MNpPEACTABJSETCS KaK CepHHHBIA BBINYCK 3aBOJOB,
noJ0OHO HM3rOTOBJIEHHIO TAaPOBHIX KOTJAOB, KOMOAHHOB H ApPYroro
oGopyaoBaHus.

Econ MoHTaxx 060pyldOBaHHs BeCcTH OLHOBPEMEHHO C €ro H3ro-
rOBJE€HUEM NPU CEPHHHOM H3TOTOBJEHHH B XOPOUIO OPraHH3O0BAHHOM
NOTOKE, TO H MOHTaKHble paboTsl GYAYT CTOMTh 3HAYHTENbHO [ellieB-
se. Ho gns storo pasmepnl o6opynoBanus B coOpaHHOM BHAE, a TaK-
ke OTHeJbHble OJIOKH €Tr0 He MAOJKHBl NHpeBblaTh XONYCTHMBIH
rabapur XeJe3HOMOPOKHBIX NEePEBO30K U B CMOHTHDOBAHHOM BHJE
HNOJIKHBL OTJIHYATbCSl JAOCTATOYHOH TpaHCIOpPTaGenbHOCTHIO, UTOOHI
yA06HO GBLIO JOCTABAATH HX K MeCTy paboThL.

Ona toro uro6el obopyloBanue OBLIO ManoraGapuTHBIM, HO
BBLICOKOMPOH3BOAHTENbHBIM, TEXHOMOTHYECKHH NpOlece AOJMKEH OCHO-
BBIBATBCH HA CAMBIX HHTEHCHBHBIX METOLAX NPOH3BOACTRBA.

Tlpu nannuuy MasnorabaputHoil annapaTtypbl MOXKHO OTKA3aThCs
OT JOpPOroCTOSIIMX 3XaHWH NPOH3BOACTBEHHBIX KOPMNYCOB, 3aMeHUB
UX pa30OpHBIMM KpHIIAMH H CTEHAMH, BXOMSUIHMH B COCTaB Kap-
KacHoOi KOHCTPYKIUUH, B KOTOPOil pacmoJaraercsa o6opynosanue. [Ipu
3TOM MOXKHO OTK23aThCsl OT 0OBIYHO NPHHATOrO PACNOJIOXKEHHs] anmna-
paTypsl, KOria BOKPYr KaXKAOTO alnapaTa OCTaBJAITCA oGLIMpPHBIE
npoxogbl. AnmapaThl MOXKHO PaCIOJIOXKHUTH BIWIOTHYIO APYT APYTY,
HO Tak, yTOOHl KAXABIH H3 HHX MOXKHO GHIJIO U3BJeub L/ PEMOHTA
¥ ¢ JOCTATOYHBIMH YAOOCTBAMH OOCHYKHUTb TEXHOJIOTHUECKHH MpO-
lecc oT 1eHTPaANbHOrO NyJabTa YNPaBJeHUs, CHabXKeHHOTO KOHTPOJIb-
HO-H3MepHTeJNbHBIMH NpHOOpPAMH JHCTAHUUOHHOrO AeHCTBHS.

W3 o6wesaBonckoro o6opyaoBanus HanGonee TPOMO3LKHM H J10-
POTUM sBJisieTcst TapoBoe X034CTBO, NO3TOMY B TEXHOJIOTHH Heo6Xo-
AMMo npepycMaTpuBaTh MakCHMaJbHOE COKpallleHne pacxoAa mapa.

aKOHel, MOXHO IOCTHYb (OJNbUION 3KOHOMHMHM B KalHTaJOBJIO-
XeHHAX, eciM OPHEHTHPOBATHCS HA JpeBecHble OTXOAbl, a He HA
ClleuyapHO 3arOTOBAEMble TEXHOMOTHIECKHE aposa. B atom cnyuae
APeBecHbIfi yrosp HE0GX0AUMO GPUKETHPOBATH, HO 3aTO 3HAUHTEJIBHO
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COKPallalOTCsl pacXojbl Ha H3bICKAHHE, IPOEKTHPOBAHHE H OCBOEHHE
CHIpbEBOl 6a3bl H yCTPOHCTBO OGHPXKH. 3HAUMTENLHO COKpALIAKOTCH,
a BO MHOMHX CJyuasx COBCeM OTIAAAIOT PACXOAbl HA KYyJAbTypHOE
H XKUJHILHOe CTPOMUTENbCTBO, TAK KaK OTXO[bl MOCTYyNamT OT Npel-
NpuATHs, yxKe obecneyeHHOro GJ1aroyCTPOEHHLIM MOCeJKOM, @ €CJH
u notpe6Gyercs HEKOTOPOe ero paclIMpeHHe, TO 3TO CTOHT AelleBJe,
YeM CO3[aHHe HOBOro MOceJKa.

st cyxoii meperoHKH Hanbosee NOAXOASIIHMH SBJSIOTCH JHCT-
BEHHLIE INOPOABI, AawllHe OOJbIiHe BBIXOAbl VKCYCHOH KHCJOTH
U cnupTOBHIX pacTBopuTeneii. [TosaToMy yacTo Ha 3aBOACKHUX GHpKax
YKJAaAbBAIOT OTAEJbHO APEBECHHY TEXHOJOTHYECKYIO, T. €. HAYIHYIO
B NHMpOreHeTHYECKYI NMepepaboTKy, U TOMJHBHYIO, T. €. HCIIOJb3ye-
MYIO TOJIbKO KaK TOMJHBO B TOMKAaX PETOPT, MAPOBLIX KOTJIOB H JAp.

B HexoTopblx cayuasx Lenecoo0pasHO TOMJHBHYIO [PEBECHHY
HCIIOJIb30BATb SHEPrOXHMHUYECKH, T. €. ra3H(HLHPOBaTh €e, YJaBJjH-
Bas KOHJeHCaThl, W nepepabarbiBaTb HX Ha 3aBOJe B TOBAPHEIR
NPOAYKTHI.

[Tyrem ycrpoficTBa UEHTPANBLHON Tra3oreHepaToOpHOH CTaHUMH
MOXHO LIEHTPaJH30BaTh pacnpejpesneHHe TONJIHBHOTO rasa H COKpa-
THUTb pacXof paboueil CHAB HA 06CAYXKHBAHHE OTAEJNBHBIX JPOBSHBIX
TONOK.

Bo MHorux cayuasix uenecoo6pa3Ho BMECTO IPeBECHOrO TOMJIHBA
JUIst OTONJIEHHS PETOPT, medel H KOTEJIbHOH HCHOJb30BAaTh NPHBO3HOE
MHHEpa/JbHOe TONJHBO, a TOMJIMBHYIO APEBECHHY MOXKHO HCIOJb30-
BaThb Ha H3TOTOBJEHHE [PEBECHO-CTPYXKEUHBIX IJHT H JADYTHX H3-
JleJHH.

Cyuika apos

Bricokass BaaXXHOCTb APEBECHHBI, NMOJBEPraiolleics MUPOreHeTH-
YECKOMY Pa3JIOXKEHHIO, 3HaUUTEeNbHO TNOHHXKaeT 3(pPeKTHBHOCTD MPOo-
necca. Ha 3aBogax npu nepepaGoTKe chipbiX APOB B NMEePHOJHUYECKHX
anmaparax NepBble HOTOHBI AHCTH/JSITA, COJAepkKaliHe HeGOJbUIOE
KOJIHYECTBO KHCJOT (a0 2—3%), coGupaioT OTAeNBHO W B Mepepa-
60oTKy He MYCKAIOT HJH BBIyCKaIOT B BO3AYX B BHJe napos. [TosHo-
CTbIO OTAEJNHTb FHFPOCKONHMYECKYIO BJAry B [pollecce CYXoH mnepe-
FOHKH JIPOB B Fa30BOH cpejle OuYeHb TPYAHO H3-32 HEPAaBHOMEDPHOCTH
Harpesa. [laxxe B Ma/biX Kyckax (uiena) NpH NMepeyrJIMBAHHH Ha-
PYKHBIX CJI0EB BHYTPH HX NPOJOJIKAaeTcd Npolece CYILIKH H BJjara
HeH36eKHO NMONAajfaeT B AHCTHJJAT.

B cBA3H ¢ 3THM ChIpble JpOBa lLesnecoo6pPasHo NpeaBapHTENLHO
NOACYIINBATh A0 OTHOCHTeNbHOH BJjaxHocTH (14—20%). Mckycer-
BEHHON CyIUKe JOJXKHAa MpeJliecTBOBATb €CTECTBEHHAs, KOTOPYIO
XKesaTeqbHO AOBOAHTb 10 PaBHOBECHOH BJAMKHOCTH.

HckyceTBeHHas cylika TeXHOJIOTHYECKOH ApeBecHHBl R0 GoJee
HH3KOH BJIAXHOCTH HJH A0 aGCOJIIOTHO CYXOro COCTOSIHHSI CBSI3aHa
¢ 6OBIIMMH TPYAHOCTSAMH, TaK Kak AJs YAaJNeHHs B Fa30BOH cpexe
MOC/EHHX OCT4TKOB BJlalH H3 ApeBecHHH TpeGyercs Gosblias AJU-
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TeJbHOCTh NMpOLECca, YIeJbHAs NPOU3BOAUTENbHOCTb CYLIK/IA B 3TO
BPEMsi Pe3KO Majaer U BO MHOTHX CJyyasX OKasblBaeTcs GoJiee KO-
HOMHUHBIM OCTABHTH 3Ty BJIATY B JpeBecHHe.

O6uas npoJoMKHTENBbHOCTh [pollecca MHPOJIH3a B OCHOBHOM
onpegessieTcst MepHOAOM CYLIKH ApeBeCHHBl U €e HArpeBa [0 Hauagaa
3K30TEPMHYECKOH peakuMu Das3joKeHHs, KOTAA CKOPOCTb [HPOJIN3a
CTAHOBHTCA OueHb Goabuiof. IlosToMy MCKyccTBeHHAs CyIIKa TeXHO-
JIOTHYEeCKOfl ApeBeCHHB! siBJsieTCsl 00s3aTe/NbHOH CTafHEl COBpPEeMEH-
HBIX annapartoB AJs CYXOfl NeperoHKH jJepeBa.

Ha cymky u Harpes [ApeBeCHHBI yXOAMT GoJsbliiast LOJsS BPEeMEHH
pcero obopora. Takum o6pa3om, NMOBbILIEHHE NPOH3BOAUTENLHOCTH
annapartoB NMHPOJIH3a APEBECHHBI BO MHOTOM 3aBHCHT OT YyBeJHYEHHS
CKOPOCTH CYLIHJBHOroO mpouecca.

Ha sasogax cyxoft meperoHku NpUMEHSETCS UCKYCCTBEHHAas CyL-
Ka ApoB OOBIYHO TENJOM OTXOASIUHX ABIMOBBIX T'a30B OT KOTEAbHOU
HJIN OT peTOpTHBIX Tonok. MHorga aas cywuabHo#t Kamepol CXKHramoT
TOIJIHBO B CIELHAJbHbIX TOMOYHBIX YCTPOHCTBAX.

KoHeTpyKuusa cywuna onpefessiercss pa3MepoM KyCKOB TE€XHOJIO-
THUECKOH ADEBECHHBl M MNPHHATBIM croco6oM TPaHCHOPTHPOBAHHS
ChIPbs B npouecce ero o6paboTku. Tak, B BATOHHBIX peTopTax APOBa
nepeMellanTcs B pelleTyaThiX BATOHETKAX, KOTOpPble U ONpeAessioT
TYHHEJbHBIH (KOPUAOPHBIA) THN cywunaa. MaMesbueHHYI0 ApeBeCHHY
(kak cbIMyuyHii MaTepHas) uejecoofpasHee CyWHTh B GapabGaHHBIX,
LIHEKOBLIX, BEPTHKA/bHBIX CTOMOGHKOBLIX U APYTHX CYLIHJKAX C nepe-
MellHBaHMeM MaTtepuasna. Kpynubele KyCKdH [gpeBeCHHbl OLHODPOLHBIX
pa3MepoB TOXe MOXKHO paccMaTpHBaTb, KaK ChIIYy4HH MarepHan.
Hanpumep, kpyrable ApOBa, paclujeHHble Ha OTPE3KH AJHHOH
okoso 200—300 mm, MOXHO C YCNeXOM CYLUHTb B BePTHKaJAbHBIX
CyLIHax ¢ nepeMelieHHeM MaTepHaja MOJ BJHSIHHEM COOCTBEHHOTO
Beca. Taxkum o6pasoM, ANS CYLWIKH KPYMHBIX KYCKOBBIX MaTepHasoB .
(EpoB d TIOMIEK) U PABHOMEPHO H3MEJNbYEHHBIX ChIIYYHX MaTepHaJ/oB
(1ema, OMMJKH, CTPYXKKA) MOXKHO NPHMEHATh OOIUEH3BECTHBIE
cyuiuaa.

B TyHHeNBHBIX CYLIH/NKAaxX TEMJOHOCHTeNb (HarpeThii BO3AYX
WK TOpsiuxe JBIMOBBIE Ta3bl) nepeMmellaercss BAOJb TYHHeJAs H Ha-
rpeBaer ¥ BHICYLIMBAET €ro, CONPHKAcasch C BHICYIUHBaeMBbIM MaTe-
PHAJIOM B OCHOBHOM M0 HAapYXKHOH MOBEPXHOCTH PEIIeTYATHIX CTEHOK
BaroHeTKH. BHYTpH ApOB B BaroHeTKe BCJICACTBHE HCMAPEHHs BAArdH
co3jaeTcsd HECKOJIbKO TMOBBILICHHOE [aBjaeHHe, U [AbIMOBbie Tas3hl,
B HeGOJIbIUION CTENEeHH NPOHHKAS B TOJLLY APOB, OMBIBAIOT BATrOHETKY
rJ1aBHbIM 06Pa30M CHApyKH, ABHUTasach N0 CBOGOAHBIM NPOMEXKYTKAM
MexJy BaroHeTKOH W CTeHaMH CYWIHJa [10 HAMPaBJEHHIO HaHMEHh-
wero conporusaenus. B cymunax cucrembl ['pym-Ipxumaiiio ren-
JIOHOCHTENb [TPOXOAAT yepe3 APOBA CBePXy BHH3 6Jarofaps rHapo-
CTAaTHUeCKOMY [LaBJEHHIO TOPSAYHX ra30oB HaJ BArOHETKOH W Creud-
aJbHOfi BEPTHKANbHOH yK/MaAKe APOB C 3HAYUTENBHBIM CBOOOLHBLIM
NPOCTPAHCTBOM MEXKAY OTAEbHBIMH MNOJEHbSMH AJs [BHXKEHHS
rasos.
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ITpu neperoHke csaHleB B TYHHEJNbHBIX CYLIHJIKAX NPHMEHAOTCH
BaroHeTKH €O CHJIOUIHBIMH CTEHKAMH H JHHILEM, B KOTOPOM OCTaBJe-
HO OTBepCTHE A/ NPOAYBAHHSI BEHTHJATOPOM TENJIOHOCHTEJs depes
3arpyvrieHHble KYyCKH <CJaHNa.

AHasoruuHo ycTpoeHbl BarOHETKH Ha HEKOTOPHIX 3aBOjaxX CyXOi
neperoHky apesecunbl B IOrocnasuu. Tam BaroHeTtka mmeer cnJjoul-
fibie G0KUBLIE CTEHKHM M pelleTyiaToe JQHO, Yepe3 KOTOpoe NPOXOJsAT
JBIMOBbLIe ra3nl H OMbBIBAKOT BCKO MOBEPXHOCTHL APOB.

[Ipn MexneHHOM [BHXKEHHH TEMJIOHOCHTEIS BAOJNb TYHHES
B OOBIUHBIX CYLIHJKax MPOHCXOXHUT HEKOTOPOE pacCjaHBaHHe rasos,
Ha 4TO YKa3biBalOT 3aMepbl TeMneparyp. Bc/ielcTBue 3TOro B BepX-
HHX CJIOSIX BAFOHETKH ADOBa BHICYLIHBAIOTCH GHICTpeEe, CONpHKACAsCh
¢ GoJsiee TOPSIYUMH H JIETKHMH Ta3aMu, 4, Ha000pOT, BHU3Y BAroHeTKH
OHH COXHYT MeJ[JieHHee, NOCKOJbKY TaM NpoTekaer GoJiee XOJ0AHAS
H TsXKenas HacThb TeNJOHOCHTES.

Hast gpoB, pacnu/ieHHbIX Ha TIOJbKH, IPHMEHAIOTCA BePTHKANb-
Hble IIaXTHble CyIIWJA, Yyepe3 KOTOPhle paBHOMEPHO NMPOTArHBAeTCst
TEMJIOHOCHTEJb, OMBIBAIOLINI BCIO NOBEPXHOCTh TIOJIEK, IepeMellarn-
WHMXCs O CYLIMJly CBEPXY BHH3 NOA BJMsIHHEM COGCTBEHHOTO Beca.
B 3tux cymmuaax cyiika uper 3HaUHTEJNbHO CKOpee, 4eM B TYHHEJb-
HBIX, TaK KaK B TeNJIOOOMEHe MeXAY ra3aMH M APeBeCHHOH yuacT-
ByeT 3Ha4HTeNbHO GOJ/blIAsi MOBEPXHOCTh JAPOB, UeM B BarOHETKaXx.

Insa paBHOMEDHO H3MeNbUYEHHOH JApeBeCHHBI (ONMHJKH, Iena
H IpYr¥e OTXOAb!) NPHMEHSIOTCS CYLIMJKH, B KOTOPHIX MaTepHal
X0poulo NepeMellHBAETCs] U €ro OTAeJbHble YaCTHYKH CONPHKACAKOT-
cs1 ¢ TemjoHocHTeaeM. K TakuM cymnsikam oTHocatcs GapaGaHHble,
IIHEeKOBble, WAaXTHble M Ap. HacTo NPUMEHSIOTCS NHEBMAaTHYECKHe
CYLIHJIKH.

B 6apaGaHHbIX CyWIHJIKaX MaTepHaJ nepechnaercs BHYTpH Gapa-
6ana, o6pa3ys 3HaunTebHYIO NOBepxHOCTh, CBOGOAHOE ceueHUe AJs
[IpoXoja ra3oB MNpH 3TOM ocCTaercsi OOJBUIMM, @ CKOPOCTh Ta3os
H COOTBETCTBEHHO COMPOTHBJEHUE ABHXKEHHIO ra30B, a TAKXKe Pacxol
3JIEKTPOIHEPTHH Ha BEHTHJSITOD OTHOCHTEJNbHO HeBeJHKH. [asml
¥ MaTepHas MOTYT ABHTaTbCS OTHOCHTENbHO APYT Apyra Kak npsmo-
TOKOM, TaK M NPOTHBOTOKOM.

B wWHeKoBHIX CYLIMJIKAX MaTepHa/ NepechiNaeTcs M0 HemoJBHIK-
HOMy OapabaHy NpH MOMOLIH BpalHAIOLIErocs JOHNATOYHOrO UIHEeKa,
a B TO e BpeMs BHyTpu OapafaHa npoXOAUT TENJOHOCHTENb NapaJ-
JeNbHO [IBHXKEHHIO MaTepHa/ja uJu [OPOTHBOTOKOM. Benexcrsue
y3KOro ceyeHHs: AJsl NPoXoZa ra3oB CKOpPOCTb MUX MOKET GBHIThb 3Ha-
YMTEJNbHOH, YTO MPHBOAUT K GOJIbUIMM CONDOTHBJEHHAM H YHOCY
MeJKOro MmaTepuasa H3 CYWMHJIKH.

B maxTHbIX cTONOGHKOBBIX CYIIMJIAX JJis ONHJIOK H LeNbl yCTPaHu-
BAeTCsl NepeKpecTHoe ABHKEeHHe martepHana U tensnoHocurens. Ulena
onmycKaeTcs cBepXy cCJ0eM HeGOJbIIOH TOJIUIHHEL N0 HAaKJIOHHBIM
peleTyaTeiM CTEHKaM, yepe3 KOTOopble NMPOAYBAETCA TENJOHOCHTEL
nepreHHKyAsIPHO MOTOKY Lienkl. [Ipy 3TOM MOXKHO co3gaBaTth (0ab-
UIylo pasHOCTb TEeMIepaTyp M TaK Xe, KaK NPH NMPSIMOTOKe, AOCTH-
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raTh HHTeHCHBHO# cymku. Huag GoJsiee NOJAHOTO HCHOJb30BAHHUS
TENJOHOCHTE/Ib MOXHO HECKOJbKO Da3 npojyBaThb depe3 lieny, 3a-
cTaBJssg ero MEHATh HanpamJjeHue Y o6pabGarTbiBaTh BhlLIeaexKalliHe
cjou. B 3ToM cayuae cOOTHOMIEHHe MOTOKA LUEMBl H TENJIOHOCHTENA
[OJyuaercs MPOTUBOTOYHBIM C TOH TOJBKO PasHHULel, uTo MyTh TeM-
JIOHOCHTEJIS PHU 3TOM CTAHOBHTCS 3Mr3arooGpasHbiM. AHAJOTHYHBIM
06pa30M MOXKHO CYLIMTb UIENY, HEMNOABHIKHO JeXallyld TOHKHM
cJIOEM Ha T'OPHU30HTAJbHOU pelleTYaTOH MOBEPXHOCTH.

ITHeBMaTHYeCcKHe CYLUIHJIKH OTJHYAIOTCS BHICOKHM YAEJbHBIM pac-
X0JIOM 3HEpPruH, Tak Kak B UX TpyObonpoBogax Heo6XoAUMO CO031a-
BaTh OOJbllMe CKOPOCTM TpPAHCMOPTHpOBaHHs Iensl. I[lostomy
[HEBMATHUECKYIO CYLIKY NPUMEHSIOT TOJbKO B Tex CJyuasix, KOTAa
HEBO3MOXKHO MPHMEHUTh ApYrHe, MeHee SHEProeMKHe TPaHCIOPTEpH
M KOra COBMELUAIOT CYLIKY ¢ TPAHCNOPTHPOBAHHEM: HaNpuMep, Npd
CHHUTAHUU TOACYLIEHHOrO - THAPOJU3HOIO JIMTHHHA HJAH [PH HCIOJb-
30BaHUM MMHEBMATHUYECKOr0 NPUHLIMIA B TEeXHOJOTHH INPOU3BOACTBA
(CyliKa CTPyXKeK B MPOU3BOJCTBE ILIHT).

HMHTeHCcUpHKALUg CYLINABHBIX NPOLECCOB B 3HAYUTENBHON Mepe
onpejensieTcss KOHCTPYKTHBHBIMUM OCOGEHHOCTAMM CYLIH/IA, HO BCe
e B KauecTpe OOLIMX METOAOB HHTeHCH(HKALUWH AJs1 BCeX THNOB
CYLIMJ MOXKHO yKa3aTb Ha CJeAylol(He:

1. [loBuiIeHHe TeMIIEpaTypBl TENJOHOCHTENST — HaunGoJsiee MOLI-
HOe CPeJCTBO MHTeHCH(HUKAUHH CyLIHAbHOro npouecca. Ho npu stom
B KQueCcTBe TeNJIOHOCHTE/ I HeOGX0AHMO NPHMeHATh GECKUCJIOPOAHbIe
IBIMOBHIE Tas3bl, TaK Kak [PH HAJHYUH KHUCJOPOAA MOBHILIEHHE TEM-
nmepatypsl Beilie 150° npuBener K BOCIJIaMEHEHHIO IPEBECHOTO MaTe-
puaJaa.

CywWHTh NpU BBICOKHX TEMNEpaTypax MOXKHO OueHb BJIaXKHBIE
MaTepHaJbl PH CPABHUTENBbHO KOPOTKOM BpPEMEHH B3aUMOJEHCTBHI
HX C TelJIOHOCHTeseM. [lpeBecHHa He ycneBaeT HarpeTbcst A0 BHICO-
KHX TEMIEpPaTyp, KOria HauYHHAeTCs ee TEPMHUECKOE pas3JioKeHHe.

[lpouece cylwkd mpH BBICOKOM TeMIlepatype ycKopsiercs GJaro-
Japsi YBEJAHYEHHIO PA3HOCTH TeMIepaTyp Mex/Jy APEeBEeCHHOH U Tell-
JIOHOCHTEJIEM, YTO YBEJHYHBAET KOJHMYEeCTBO MepeJaHHOro TemJa.
ST1oMy crnocoGCTBYeT TakXKe yBeaHueHHe KoatdduuUMeHTa Temsonepe-
Jaypg OT ra3oB K JpeBecHHe BBHJY poOcTa JydeHCIyCKalouleid cno-
co6uocty rasos, Cylika YCKOPsIeTCs TaKikKe BCJAEJACTBHE yMeHblle-
HHsl BSI3KOCTH BJIarH NpM IOBLIUIEHHH TeMIepaTyphl, YTO CNOCOoO-
CTBYeT YCKOpeHHi0 Au((y3UH BJATH uepe3 MOPHl APEBECHHBI.

2. BaxubsiM (pakTOpOM MUHTEHCHGHKAUMHA CYLWIKH IBJASETCS YBEIH-
UeHHe NMOBEPXHOCTH KOHTAKTa MeEXAYy TelJOHOCHTENEM
¥ MatepHajoM. DTOTO MOXKHO [JOCTHYb NMyTeM H3MeJbYEHHs MaTe-
pHasa, yTo yBeJHYHBAET BHEIUHIOID NOBEPXHOCTh H YKOpauHBaeT
NYTH, 0O KOTOpbIM AH(@YHAMPYET Bjara B npolecce CyLIKH. ¥YBe-
JHYUTbL NOBEPXHOCTh KOHTAKTa MOXKHO elle NMyTeM JYYLIEero mnepe-
MeMUBAHUA MaTepuana, TaK Kak N0J NOBEPXHOCTbIO KOHTAKTa
noyuMaeTcsa He BOOOUle BHEIIHAS NOBEPXHOCTL MaTepHana, a HMeH-
HO Ta wyacThb IIOBEPXHOCTH, KOTOpas CONDHUKAcaeTCs C OMbIBAIOILHMM
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TemyoHocutenaeM. HanpuMep, y onujiok 6oJblias NMOBEPXHOCTb, HO
€C/IH HX He epeMellHBaTh, TO [PH OYEHb MaJOH TENJ0mpOBOLHOCTH
OMHJIOK BBICYWHTL HX O6yAer TPYAHO NaXe MPH OYeHb BBLICOKOH
TeMnepaType TeMJOHOCHTEJS, TAK KaK ONHJKH CO CTOPOHBI TeNJOHO-
CHTeJIs1 MOTYT OGYTJIMTBCS, OCTABASICh CBIPHIMH B ToJe cjosi. [Toaro-
MY KOHCTPYKIUHA CyLWHJIKH Gyaer TeM Jyuue, uem GoJblie Temo-
HOCHTe/Ib CONpHKacaeTcsl ¢ NMOBEPXHOCTbIO MaTepHasa.

3. Ilpu BoiGope MeTOJa CYWKH ciaelyer BHIOPATL M TeIJIOHOCH-
TeJb, TAK KakK, KpoMe OOBLIYHOro razoo6pasHoro (BO3AyX, AbIMOBHIC
rasml), MOxer OBITb HCNOAL3OBAH W XUIAKHK TenjoHocHTesb. B ge-
pesoobpabarhiBaioel npoMpinenHocty CCCP noayuus Hekotopoe
pacnpocTpaHende cnocof CYUWIKH [Hefasneii B fneTpojsaryMe, 310
OTXOABl Macen U3 HedTH ¢ TeMmepartypol naasnenus 55°. epessHu-
Hble JeTajd B NETPOJATyMe, HarpeToM o TeMnepartypst 105—130°,
COXHYT OblcTpee B 5 pas, ueM npH o6LIYHOH KaMepHOH cyluke, a B He-
KOTOpBIX caydyasx paxe B 15 pas.

Ilerponatym npoHHKaer B MOpsl JEPEBSHHBIX AeTajefl HA OUYEHb
HeGOoJblIYI0 TrAYOHHY. YCKOpeHHe CYIIKH OGDbSCHASTCS [J1aBHHIM
o6pa3oM yBenuyeHHeM K03(¢HLUHeHTA Temyonepeqayd K ApeBecHHe
OT XHAKOH cpeabl MO CPABHEHHIO C Temjonepenaueit ot rasoobpas-
HOro TeMJIOHOCHTEJsI, KOTOpasl, KaK H3BECTHO, OYeHb MaJa.

B CILA npod. Augepced npeanaraer CylIHTL APEBECHHY B cpefe
anetoHa ¢ OOJBIIOH CKOPOCTBIO MPH €ro MHUHHMAJbHBIX MOTepsX,
OMHOBPEMEHHO 3KCTParupysa CMOJHUCTBle BEllEeCTBA.

Ecnu xuaxkuil TenJoHOCHTeJNb MPOMHTHIBAET KYCOUKH HPEBECHHBI
H, TakuM o6pasoM, B TenJooGMeH BKJIOUAETCA OTPOMHAS BHYTpeH-
HSISl MMOBEPXHOCTh BHYTPHKJETOUHBIX MOJIOCTEH, TO CKOPOCTH CYLIKH
BO3pacTaer B oueHb GOJBLIOH CTENeHH.

Cymka B XHAKOM TeNJOHOCHTeNe ocoGeHHO LenecooGpasHa, Ko-
raa B 3Toil e cpele NPOBOAHTCH NpelBapHTENbHBI NHPONH3 ApeBe-
cHHBl (cTp. 36).

Hdns cpaBHeHHsi 3 PEKTUBHOCTH pPA3NHUHBIX THIOB CYLIHA Ha
3aBOJlax CyXOH MeperoHKH jAepeBa MNPHBEAEM NpPHMeEpPH YAeNbHOM
{IPOH3BOIHTEJNBHOCTH (KOJHUUECTBO UCMAPSAEMOH BJATH B KHJIOTPaM-
Max Ha Ky6oMeTp oGbeMa CyWIHAbHOM KaMephl 3a | uac).

[Tpu cymke ApoB B TYHHENbHBIX CYLIMJaX H BaroHHBIX PeTOPTax
3Ta uudpa peako npepuiwaer 1 xke/m® wac. B TyHHeNbHBIX CYLIHIKAX
neud npod. B. H. KoanoBa npH cywke CBIPHIX TIONEK YAeabHAas
NPOH3BOJHTENbHOCTE MOMKET HECKONBbKO [OBBICHTbCS GJaarofaps
peuupKyaAuHd ras3os (6osee BBHICOKAs CKOPOCTh I'a30B) U yBeJHye-
HHIO TOPLOBOH NOBEPXHOCTH APOB.

B neun I'pym-I'pxuMaiino npu cylike nojieHbeB ¢ eCTECTBEHHOM
UMPKyJIALHeH ra30oB Npu GoJiee BHICOKOH TeMneparype NpPOH3BOLH-
TEJNbHOCTh yBeNHUYHBACTCSH A0 2 ke/m® uwac u Gosee.

Ilpu cymke xpoB B KaJOPH(EPHBIX PeTOPTaX 6aaroaaps BHICOKOMH
TeMIIepaType HHTEHCHBHOCTb CYIUKH yBeaHuHBaerca no 11 xe/m® uac.

B WaxTHLIX CyWIMJAKax MpH Cyllke TiOJeK ALIMOBHIMH Tra3aMH
c rtemneparypoit 150—200° Bnara yaansieTcs CO CKOPOCTBIO A0
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12—14 k2 B yac Ha 1 M3 a BMaxHOCTb HPOB MOHMXKaercs OT 45
go 14%. Ilpu cymxe GoJsee CyXHX JAPOB HHTEHCHBHOCTb YMENb-
maercs. '

MHTeHCHBHOCTb CYIIKH M3MeJbyeHHOH ApPEBECHHBI NPHU XOpOUIEM
nepeMeliNBaHHH W CONMPHKOCHOBEHHH €€ C TENJOHOCHTEeNEM CHJbHO
M3MEHSETC B 3aBHCHMOCTH OT KOHEYHOH BJaXHOCTH wensl. [lpu
BHICYIUMBAHHMH CHIPOM ILenbl A0 OTHOCHTENbHOH BaaxHocTH 25—30Y,
MHTEHCHBHOCTb CYIIKH ALIMOBBIMH ra3aMHu ¢ Temnepatypoi 200—300°
moxer poctHyb 100 xe/m3 «ac. Ilpu BuicymmBanuu wenbl A0 afco-
JIIOTHO CyXOTO COCTOSIHMSI HHTEHCHBHOCThL TanaeT n0 5—10 ke/m3 uac.
Ilpu cywke mens! g0 abGCONIIOTHO CYXOro COCTOSIHHS XKHAKUM TenJo-
HOCHTEJeM B J1aGOpaTOPHBIX YCJAOBHSX YAaeTcsl JOBECTH HHTEHCHB-
Hocte cywku go 500 xe/m® «wac. B npoH3BOACTBEHHBIX YCJIOBHSAX
HHTEHCHBHOCTb 0GYC/IOBJIEHA BO3MOXHOCTBIO MOABOAA Temsa. B nep-
BLIX OMNBITHBIX  anmapaTax HMHTEHCHBHOCTb  yiocturaer 200—
250 ke/m? uac.

AnnapaTh Ajs NUPOreHETHYECKO# nepepaGoOTKM APEBECHHHI

CoBpeMeHHas1 IPOMBILLIEHHOCTh NHPOreHeTHUecKo# nepepaboTKH
JpeBecHHBl pacmojaraer GoJblIHM pasHooGpa3ueM annaparos.
3aBoabl COOGCTBEHHO CyXOH MeperoHKH JPOBSiHON  JAPEBeCHHH
¢ HarpeBom ee 10 400—450° uMeIOT PeTOPTH Pa3HBIX KOHCTPYKLUHIi.
CyluecTByeT TakXe HECKOJBKO KOHCTPYKUHMil YTJEBBIXKHTaTeJbHBIX
neyell — NPOCTBIX M CJOXKHBIX, HENpPepPbIBHOAEHCTBYIOIHX C MeXaHH-
3UpOBaHHOH 3arpy3koit M pasrpy3koid. MeHee pa3HooGpasHHl
KOHCTPYKUHH ra3oreHepaTopoB NPsiMOTO Mpoluecca AJs rasHgpHKaliH
LPOB H H3MeJbYEHHOH ApeBecHHbl. KpoMe TOro, H3BECTHH annaparsl,
OTJHYAlOINHeCcss 0COGLIMY YCJAOBHSAMH CaMOro MUpPOJN3a HJIH 0COOeH-
HOCTSIMH KOHCTPYKUMH: HampHMep, Ttonxa-rasoresepatop LIKTH,
rasoreHepaTop  QJs1  NpeABapHUTeNbHO  NOACYWEHHOH  1Lenbl
u np. Hekoroptle HOBmle annapaThl HaxOAATCs B CTaaMH HC-
NblTaHUA  (IpHMeHeHHe  XHJAKOTO H  TBEPAOr0  TEMJOHOCH-
Teneit). -

Huxe npusenena knaccudHuranus annaparos (puc. 2), xoropas
He HCUepnHIBaeT BCero pasHool6pasus cylleCTBYIOLWIUX THIOB H ABJS-
€TCs MPUMepPHOH, OXBATHIBAIOUIEH TOJBKO OCHOBHbIE annaparhl, noJay-
YHBILME NPAKTHYECKOE PAcNPOCTPaHeHHe HJH sBJASIIOLIHECs HHTepec-
HBIMH{ HOBHHKaMH.

Ha pHc. 2 BHAHO, 4TO HaHOOJee MHOTOUYMCJAEHHOH Tpynnoi
ABNAIOTCS annaparthl AJs NepepabotTkH JApoB Ha 3aBOAAx Cyxoft
NeperoHKH.

B 3Toii Ke rpynmne ra3oreHepaTopsl, KOTOpbIE YaCTO NPHMEHSNHCh
Ha MeTajJypriyeckHx, CTEKOJbHBIX H JPYrHX 3aBOAAX AJs moayve-
HHS OTONHUTEJbHOrO rasa. B 3TuX rasoreweparopaXx OblIH OYeHb
HU3KHEe BBIXOABI MOGOYHBIX NPOAYKTOB, KOTOpPHIE, KaK NpPaBuJo, He
Hcnosb3oBaauch, B Hacrosiliee BpeMs ApoBa MOYTH NOJHOCTHIO BHI-
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TeCHEHH JApYruMu, 'Gosee AelieBbIMH BHAAMH TONJHBA, NO3TOMY
3TOT BHJ nepepaloTKH He paccMaTpHBaeTrcd.

HauGonee crapbiM u THOMYHBIM 06GOPYALOBaHHEM [Js1 3aBOAOB
CYXOH NEPEroHKH APEBECHHBbl SIBJSETCS PETOPTa C BHEUIHHM H BHYT-
peHHHM HarpeBoM. 3aBOJAB MAaJIOH MOULHOCTH OGBIUHO OGOPYROBaHSBI
CTAUHOHAPHLIMH H BbLIEMHBIMH pETOPTAMH, paclloJOMEHHBIMH Kak

@_J

L L Ll L]
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7

Puc. 3. I'opusoHTanbHble PETOPTHI € BHELIHHM
HarpeBoM:
. a - crauHoHapHas;, 0 — BHeMHas

FOPH3OHTA/bHO, TaK W BepTHKaNbHO. ['OpH30OHTA/bHBIE PETOPTH Ma-
JIOH €MKOCTH NMPHMEHSIOTCS Ha HeGoJbLIMX 3aBOJAX MECTHOM npo-
MBblIJIEHHOCTH (¢ nepepa6oTkoit 5—30 thic. #3 apoB B roa). Onnaxo
CpelH cTapblX NpPeaNnpHATHA BCTPEUAIOTCS 3aBOAH GoJibLIeH MOIL-
HOCTH, 06OpPYLOBaHHbIE TAKHMH DETOPTaMH.

Ha puc. 3,a npuseieHbl NPOAOJBHBIA H IONEPEYHBIA paspesnl
TAKOH peTopTHl ¢ APOBsHON TONKOH. B peropry BpyuHylo 3arpyxaior
2 #® gpoB. ¥Yrosib BHIPYKAKOT TAKXKe GOMbLIeH YacTblo BPYYHYIO NPH
noMoiy BaATepa (CTaJbHON AHUCK C TAraMH), KOTOPBHIH 3aKJAABIBAIOT
K 3aJHefi CTeHe PeTOPTH H3HYTPH ee nepej 3arpy3Koil APOBaMH.
O6opor peroptsl 20—36 uacos, B 3aBUCHMOCTH OT BJaXHOCTH ApPOB.
K nemocraTkaM Takux peTopT HYXKHO OTHECTH TsXKeJ/ble CAHHTAPHLIE
YCJIOBHsI NpH 3arpy3Ke APOB B FOpPsiuyl0 DETOPTY M NpPH BHIrpy3ke
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yras, KauectBo yriisi HH3Koe M3-3a TOro, 4TO NPH BHITPY3KE €ro
OPUXOAUTCS 3aJIMBAaThb BOJOH.
B rtonkax peroptw cxuraercss MHoro apos (mo 60% ot mepe-
paéamsaeMbe) M3 ropu3oHTaJbHBIX BHIEMHBIX PETOPT pacnpocrpa-
~HeHbl peropthl Ilonosa (puc. 3,6), B KOTOPHIX nomeuiaercs 8 m3
ApoB. PeropTsl BLIHUMAIOTCS M3 M€Y MNpPH [OMOI(H MOLBEMHOI
TeJEeXKH, Ha KOTOPOH pEeTOPTYy OTBO3AT AJAS OXJAXKIEHHUA YIad
H Toc/Je BLIFPY3KH €ro B XOJOZHOM BHJe CHOBa BBOAAT B [eub
¢ HoBO# nopuued ApoB. Percpra omyckaercs Ha ONnopel B MeuH,
a TeJexKy BbIBOLAT A/ OOCNYyXKHBaHHs APYrux peropt. [Ipomecc
06C/YKHUBAHUS 3THX PETOPT OTJAHuaeTcs OoJbliuel MexaHH3allHeH,
KauecTBO yrJiist GoJsiee BEBICOKOE, YCJOBHS
TPyZAa Jyulle, yeM B CTalLlUOHAPHBIX Ma- ,
r\ JBIX peropTax. PeTopTel pacxonyior
MeHbllle TONJHBA U 6ojiee LOJTrOBEUHBI.

7]
. BbIeMHbIe BepTHKaJlebIe peTopThl

¢ BHewHIM HarpeBoM MOTYT NPHMEHSTb-
csl M Ha 3aBoAax GOJBIIOH MOLIHOCTH.
Ha puc. 4 nszobpaxeHa Ttaxas peTopra
B nornepedHoM paspese. B Hee 3arpy-
Kaetest 5,5 M3 OpoB M 06GOPOT AJHUTCA
okoJso cytok. Cyuika ApoB NpPOU3BOIHTCSA
B 3THX Xe peroprax. I[lapel Bombl npu
3TOM BbINycKaloTcs B nomeluenue. Has
BBITPY3KH YISl peTopra MNOAHMUMAaercs
U 45 OXJa)KZEHHS YIS BbIBO3UTCS
TesbhepoM U3 peTopTHOro uexa. B ccso-
GonuBIUeeCs] MEYHOe THEe3A0 BCTABJASAIOT
ApYTylo peropTy. ¥YToJb BBHITpYy:Kaercs
B XOJOLHOM BHIe TeM Xe Teabdepom,
KOTOPBIi NpPH 3TOM MepeBOpayuBaeT pe-
tTopTy. [lpoBa 3arpy:kamT BpYYHYIO, XO-
Puc. 4. Bepruxanbias BheM- pOIIO YK/AaAbiBas HX, 4TOObl MOJHEe HC-
Has PETO‘PT:l eC BHEUIHHM Ha- nop30BaTh €MKOCTb peTopThl. HMHorna

peBoM AJIS TYIUEHHsl YIJais AenailT ocobble Ty-

N IIHJABHUKH U3 TOHKOTO XKeJje3a.

B BepTHKa/nbHBIX BBIEMHBIX PETOPTAxX 3arpy3ouHble H Pas3rpysou-
Hble paGOTbl XOPOLIO MEXAHH3HPOBAHBI, KAUECTBO YIVIS BhIIIE, PETOpP-
TH OTJHYAIOTCA JOJTOBEYHOCTbIO, GoJsiee MOJHBIM HCMOJb30BaHHEM
o6BeMa PeTOPT U BBHICOKUMH MOKA3aTeNsAMU YHENbHOH MPOU3BOIH-
TeJIbHOCTH.

~ CrauHOHapHBe PeTOPTHl GOJIBIUOH €MKOCTH PUMEHSIIOTCS B BHAS
BaropHbix petopt. [lposa sarpyxaior B pelieTyaTble BarOHETKH, HX
BBOAAT B PETOPTY B KOJMHYecTBe 3—4 IUT. 10 PEJILCOBOMY NMYTH, MPO-
JIOXKEHHOMY yepe3 PeTOPTY, CYWHAKY H TYIUHJIbHHKH, PACMOJ/OMKeH-
Hble Ha opxHo#i sinHuM. [lasi BHewHero oGorpesa peTopT B TOMKAax
MOCJAEJHHX CXHraloT TBepPAOe, XKUAKOE H/IH Fa3000pasHoe TOIIHBO,
a mxoaﬂume IABLIMOBBIE T'as3bl HCMOJB3YIOT AJSI NMOACYIIKH APOB. Ha
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pxc. 5 H306paxKeHbl NOMePeUHBIH H MPOJOJBbHLIA pa3pesbl 0OAHOM mo-
JIOBHHBHI peTopTHl. BTopas nososuxa cuMMerpuyHa nepsoit. Cyiiue-
Hasg KaMmepa OOGBIYHO BIBOe MAJiMHHee, yeM peTopra. TyIHUJIbHBIX
KaMep OGLIUHO Aenalot ABe. Ecau B peTopTy BXOAUT YETHIpE Baro-
HEeTKH, TO B CYHIHJKe HX OyZeT BOCEMb M MO 4eThipe B KaxKJOM H3
JBYX TYIWIHJbHHKOB. KpoMme toro, HeoOXOAUMO HeThIpe BAaroHETKH
BLIIEPXKHBATL Ha BO3AyXe MepeJ] pas3rpy3Koit yrss ¥ yeTeipe 3arpy-
®aTtb Ha Oupxe. Takum obpa3oM, kaxkpas peropTa HOJIKHA MMeTb
He MeHee 28 BaroHeTok.

[Tocne OKOHUAHHSI TOHKHM YeTblpe BAarOHeTKH IepeJBHraloT H3
PeTOPTHl B MePBbIH TYIHABHHK. YTOMb MPH STOM 3arcpaercs, H ero
NPHUXOAUTCH TYWHTh BOAOH. [Tocse OCBOGOXKJEHHS pPeTOPTH B Hee
BBOJAT YeThHIPe BArOHETKH M3 CYWIHJIKHM, a HA HX MECTO 3aKaThIBAlOT
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Puc. 5. Barounas peropra

YeThlpe BArOHeTKH C CHIPBIMH JpOBaMH. BaroHerku neperpyator
AeGeKOM, KOTopasl pacnoJioXkKeHa Ha TpaBepcHoi mnathopMme, nepe-
ABurawmefica 3a TYWHJIbHUKAMH B MNONEPEYHOM HaNpaBJAEHHH MO
OTHOLIEHHIO K ocAM peTopThl. CyUIMJIbHble KaMepbl AeNaloTcsi M3
kupnuua. OtcaceiBaeMble H3 DETOPTHBIX TOMOK XbIMOBble rasbl Ha-
FHEeTaloTCs ABIMOCOCOM B HHMJKHIOIO YacTbh CYLIHJIbHOH KaMepbl, OTKY-
Ja OHH Mo pALy BEPTHKA/bHLIX KaHAJ/IOB pacipefensiioTcs Mo Kame-
pe, ABHraioTcsi BAOJb Hee K KOHUY CYIIHJA H BBIXOAAT HapyxKy.
IIBMKeH1e ra30B U APOB NPOTHBOTOYHOE.

O6opor BaroHHelx peropt Aautcs ot 16 po 24 uwacos; pacxoj
TonauBa 25—309% ot mepeyrauBaeMbix. O6beM peTOpT HCMOJB3YeT-
Csl HEJOCTATOYHO NMOJIHO, TaK KaK NMPHUXOAHTCA OCTABJATH OOJbllHE
paccTosHUs MEeXAY CTeHKaMH PeTopThl H BaroHeTkaMH, 4ToObl moc-
JieHHe He 3aCTpeBaJH. Koa(bcbuuuem 3aMNOJMHEHHS ¥ 3THX PETOpT,
T. e. OTHOLUeHHe 3arpy3ouHoii eMKocTd (36 M%) K reoMerpHueckoi
(80 #?), pasen 0,45, B TO BpeMs Kak y peropT 6e3 BaroHeTOK OH
Kose6aercs B npegenax 0,75-+-0,85. OnucaHHble BaroHHble PeTOPTHI
OTAHYaloTCs GOMbLINM PACXOAOM MeTajlla Ha H3rOTOBJIEHHE PeTopT,
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TYIUHJBHHKOB H BArOHETOK. Y AeabHbli pacxof Mertansna B 8—10 pas
GoJibllie, yeM y PeTOpT MaJjoif eMKOCTH Ge3 BaroHeTok.

Barounble peropThl HHOTJAA [€JAlOT H3 KHPNHYA, MO3ITOMY HX
Ha3biBAlOT NneyaMmH. BHeUIHUH HArpeB B HHUX OCYLIECTBJSIETCS NyTeM
CXKHraHHs rasza B TPyGuaThX KajJopHepax, KOTOPbie PACTOJOXKEHbI
04 BarOHeTKaMu c ApOBaMH. BaroHeTku 3akaThlBalOTCst B Me4b-
peropty no peabcoBoMy nyTH. Ha pue. 6 nokasas npofo/ibHbli H NO;
nepeuHblii pa3pes TakKoil PETOPTHL. YToJib NEPEBOASAT /sl OXJamKie-
HUS B KeJe3Hble TYLUHJbHHKH NPU MOMOLUH TPaBepCcHOH NaaTgopMbl.
[Mpu cyuike ApOB B Tex XKe neyax, rie BeAyT CyXylO MeperoHky, or-
KJAOUAIT KOHAEHCATOPbl M Mapbl BOABl BBINYCKAMOT B arMocdepy
yepes JIIOK, YCTPOEHHHIH B CBoJe neud. B 3ToM cayuae ApoBa BBICHI-
XalT OYeHb GLICTPO, TAK KaK Mpollecc CYIIKH HAeT B GeCKHCJI0pOA-
HO# cpelle CYIUKH NPH BBICOKOI TeMnepaTtype.

/A —T—
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Puc. 6. KupnayHas peTopra 3aKapmaTCcKHX 3aBOAOB

B peroprax-meuax 3TOro THIA TOXe HH3KHH Ko3bGHUHEHT
eMKOCTH, paBHbifi 25:60 = 0,4, HO B HMX 3HAYHTEJNBHO MeHbIle pac-
xonyerca meranja, OGopor peropr 30 uyacoB BMmecte ¢ 6 yacamu
CYILIKH APOB.

PaccmarpuBas annaparhl ¢ BHELIHHM HAarpeBOM, OCTAHOBHUMCS Ha
yraeBbikHratenbHoil neun cucremsl B. E. I'pym-Tpxumaiino. Ota
neub, TaK e KaK H Meyd ¢ BHYTPEHHHM HArpeBOM, CO3/1aBaJjachb AJs
YIVIEXKIKEHHs, TMOJ KOTOPbIM MOHHMAeTCs cyXas [eperoHka ApoB
C LeJbi0 MOJYYEHHs [peBecHOFo Yris AJs LOMEHHOFO npouecca.
JKnaxue 1ueHHBle NPOAYKTHL NPH 3TOM SABJASIIOTCS NOGOYHBIMH
H B GOJIBIIMHCTBE CJyYyaeB B KAMEPHBIX, IEPHOAHYECKH [1eiCTBYIOLIHX
nmeyax OHHM He YyJIaBJIHBAIOTCS.

B neun kaHanbHOro Ttuna cucteMbl ['pyM-I'pxkumaiijo 3arpy-
AT APOBA M BBIFPYXKAIOT YroJb TOJBKO H3 OJHOH BaroHeTKH,
yepe3 KOPOTKHE INPDOMeXYTKH BpeMeHH, MO3TOMY ee JOMyCTHMO
OTHECTH K amnmnapatam HoJyHenpepniBHOro AefictBusi. Cxema neyH
B TNpPOJLOJBHOM pa3pese InpeicTaBieHa Ha pHc. 7. [lposa BBOAAT
B NIéYpb B pelIeTYaThiX BarOHETKaX, H3rOTOBJEHHBIX H3 COPTOBOH
CTaJIH C 3arpy304HOH eMKOCTblo 8 % NpPOB MeTPOBOH AJHHBI, YJO-
JKEHHBIX BepTHKaJbHO B J1Ba psjga. BaroHeTku cHauasa BBOAAT
B TaMOyp, oTAensilOlNA AByMA IHGepaMM CYLIMJABHYIO KaMepy OT
HapyXHoro npocrpaHcrea. [lajee Ha TOM Xe DesbCOBOM NMYyTH pac-
NOJOXKEHbI CYLIMJIbHAsE KaMepa Ha 15 BaroHeTok, Kamepa XXKeHHs
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Ha b BaroHeTOK M KaMepa TylueHHs Ha 15 Baronerok. Barouerky
¢ OXJIaXKIEHHBIM YIJeM BBIBO3SIT HapyKy uepe3 DasfesslouiHil tam-
6yp Ha OAHY BaroOHETKY.

B neun I'pym-T'pxumaiio ocyuiecTB/isieTcst BHEIUHHE HAarpes BO
u3bexxaHHe pasbaBjieHHs Naporasos, oOJieryeHHs HX KOHAEHCAUHH
H YJAaBJIHBAHUSA HEHHbIX XKHAKHX NMPOAYKTOB CYXOil MeperoHKu ApoB.

Ons GesonmacHocTH paGoTHl CYIWIH/BHOH M TYLIMJAbHOH Kamep
TpefyeTcst 6eCKHCAOPOAHBIA COCTAB IPelolHX H OXJAaXAaoLHUX Abl-
MOBBIX rasos. A 3TOro TONKH Y meyd CAeJaHBl MOJNYTa30BBIMH.
QO6pasyloluiics B HUX HUSKOKAJNOPHIAHEIN ra3 cxKHraercss B Kamepax
JOropanus TOMOK [IOYTH C TEOPETHUECKHM KOJHYECTBOM BO3AYXa.

I bIMOBBle ra3bl U3 MOJYra3osoil TONKHM CHayaja NPOXOASIT yepes
MeTajJIMueckie Kajopudeprl KaMepbl NMepeyrJauBaHHusi, nocae KOTO-
pblX MOCTYNAIOT B CYWIMJbHYIO Kamepy, Te HernocpeACTBEHHO CO-

Kondencam l
! | [
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|

Puc. 7. Cxema yruessixkurateasHoit neuu cuctemsl B. E. Ipym-Tpxumatino:

! — cymuabHAas Kamepa; 2 — KaMepa nepeyriauBaHus; 3 — KamMepa TYUICHHs Yras; 4 — noay-
ra3oBbie TONKH; 5§ — KOHAEHCALHOHHOE OT/leNeHHe; 6 — cHDOH AMS TPAHCIOPTHPOBAHHA ras3oB

NpUKAcalTes ¢ BHICYWIHBAeMbIMU JpoBaMH. lis cylIKH APOB 3TOTrO
TenJja He XBAaTaeT, MO3TOMY AJs oforpesa CyLIHIbHOR KaMephl cle-
JaHa eBropas noJayrasoBas Tonka. OXxnaIeHHble AbBIMOBBIE Ta3Hl,
MPOXOAS HABCTPeUy [ABUIKEHHIO BAarOHETOK, M3 CYIIHJbHOH KaMephl
no ABIMOBOMY cithOHY MOCTYMAKOT B TYWIHJAbHYIO KaMepy. B nocaen-
Helf, JBHUrasch HABCTpPEYy BArOHETKAM C yrJeM, AbBIMOBBHIE Tasbl
OXJaxKAAIT MW HACHILUIAIOT €ro, nocje 4Yero yXoAST B ABIMOBYIO
TpyGy. Ob6mas anuxa neuu 140 m. Bce ee yacTy BHIJIOXKEHBl U3 KHP-
nuya, Kanopudepsl ¢ maowanbio Harpesa okoso 100 m? usrorosJe-
Hbl H3 KPOBEJBHOTO KeJ1e3a B BHJE NPOCTEHINNX UHJIHHADOB, 3aKPhl-
THIX ¢ ORHOro KoHua. OnbT paboTH Meyd noKasaJ [JOCTATOYHYHO
CTOHKOCTL M AOJITOBEUHOCTh KaJOpHdepoB, uTo 00BACHSETCS OTCYT-
CTBHEM H3GHLITOYHOTO KHCAOPOAA B JBIMOBBIX ra3ax U napooGpasHbiM
COCTOSIHHEM KHCJIOT, OGBLIYHO KODDPOAMUPYIOIHX MeTajJ B MecTtax
KOHJ€HCALUH.

KonaeHcalHoHHas cucTeMa MeYd Maao OTJAHYaercss OT OOBbIYHBIX
pPeTopTHbIX KOHAEHcaTopoB, Becb noesf nepelBuUraercs Ha AJHHY
OJIHOH BaroHeTKH uyepe3 Kaxkiable 2—3 yaca npv NOMOILH JeGelaKH,
PacnosoeHHOH Y BBIXOAHOro KoHua. OAHOBpEMEHHO C NepeiBHIKe-
HHeM noesja MOAHUMAIOTCA LWHOEPHl, OTAeNsOLIHe KaMephl APYT OT
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apyra. In6Gepel cienaHpl ¥3 4yryHa, JIOTHOCTh Npu/eranus wubepa
NPH YCTAHOBKE NOR HEOOJIbIIHM HaKJOHOM ofecneynBaercs co6CT-
BEeHHbIM ero BecoM. [las Gosee MJOTHOrO MNPHKHMAaHHS WIHOepa
K paMe TpyuiHecs noBepxHOcTH o6pabortanbl. lluGep omyckaercs
MEX/y BArOHETKaMH, MJOTHO NMPHXHMasch K noay. B nixueit yacta
mwrbepa caenana Bhipe3ka AJs CLEMJIEHHS MeXAy BarOHETKaMH.

[Teuyp MOKeT AaBaTh YroJib XOPOILEro KayecTsa H BHICOKHE BHIXO-
_IBbl LeHHBIX KHJAKHX MPOAYKTOB, JIETKO yJaBJMBaeMblX KOHAEHCATO-
poM. B cyTkH B meun MoxHo nepepa6orats 100 cxa. m3 npos.

:

CHp SR

Puc. 8. Ypaabckasi KaMepHas neub

[Tepexoas k meuam ¢ BHYTPEHHUM HarpeBoM, HeOGXOAMMO OCTa-
HOBHTBCS Ha ypa/abcKoil xaMepHolt neud. [lpuauun pabotel sTOR
Meyy 3aUMCTBOBAH OT KYYHOro YI/IeXIKEHHs, NPH KOTOPOM ApOBa
yKaalblBafd B Ky4yy, 3aKPHIBaJH ee HeNPOHHLAeMOH 3eMJSIHOH No-
KDBIIIKOH M YCTPAauBaJu TATOBbIE H BBINYCKHble OTBEPCTHs. BHyTpn
Kyud pasBOLMJH OTOHb, M NMPOAYKTHl YACTHYHOTrO CropaHus ApOB,
BLIXOASl M3 KyuYH yepe3 NOCTENEHHO [TOJHHMAaeMble BbITYCKHbIE OTBEP-
CTHs, HarpeBasH ApoBa A0 MX nepeyrinBaHus. Kyunoe yriexikeHue
OTJIMYaN0Ch GOJBIIOH TPYAOEMKOCTBIO H Tpe6oBaio GOJbIIOrO HCKYC-
cTBa OT yrjexora. TaM, rie yraex:xkeHnue HMeJ0 NMOCTOSHHBIN Xapak-
Tep, MOSIBUIMCH CTALHOHAPHBEIE KUPNHUYHBIE MEYH, B KOTOPHIX IIepe-
yrauBaeMble ApoBa 000rpeBasluch ALIMOBLIMH Fa3aMi U3 clelHanb-
HOH TONKH C BHIBOJOM ra30B N0 HeOOJbIUHM JEDEeBSHHBIM AbIMOBHIM
TpyGam. M3 neueit aToro tuna ussectunl neyd Ulpapua, npeanoxes-
Hbie B Isenuu B 1825 r. Bosee 100 ser Takas meub MpHMeHsieTcs
Ha YpaJge.

Ha puc. 8 npexacrasieHa ypaabckas Neub B [ONEPEYHOM
paspese. B meup uepes OoKOBhie ABepH 3arpyxaercsi oT 50 1o
100 #3 npoB. B HuxKHeM ca0e ApOBa YKJAAABIBAIOT OPH3OHTANBHO
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(BHICTHJA), B CpPeHEM BePTHKaJbLHO M B BepxHeM (3a060ii) — MeaKHe
aposa. JliMoBble ra3bl H3 TONKH NPOXOASIT MOX CBOA MeYH M OTTyAa
yepe3 APOBA ONYyCKAIOTCA BHH3 H YyXOAAT 4Hepe3 4YeTelpe IALIMOBBIE
TpyObl, NOCTaBAEHHBle NO yriaam mneud. YacTe KOHAEHCHPYIOLHXCSA
NPOAYKTOB pas/oxeHHs1 (B OCHOBHOM CMo0J1a) cTeKaeT B CGOpPHHK,
yrayGJeHHbli B 3eMJII0 OKOJIO KaxAoH AbIMOBOH TpyGnl. Ilocae
OKOHYAHHS NepeyrJHBaHHg 3arpPyXKeHHBIX JPOB BCE OTBEPCTHs B me-
4H 3aMa3blBAIOT K 6e3 AO0CTYNa BO3LYyXa OCTABJSIOT €€ Ha OXJaxjae-
Hue. Becb mepuox paGoTHl MeuH, HauHHas OT 3arpy3kKH M KoHUYas
BBIIDY3KOH OXJaxKAEHHOro yras, 3aHumaer 6—8 naumefi. B ronke

Jecoxumurams!
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Puc. 9. CxeMa yrieBbDKHraTeauHol neun AMHHOBa:

! — KaMepa CyuIKH H NepeyriMBaHua; 2 — KaMepa OX/MaXAECHHA; 3 — pereHeparopsl;
4 — KOHAEHCaUHOHHOEe OTAE/NEHHEe, 5 - MalmHHHoe OTHe/eHHe

cxuraercst or 12 1o 18% npos or nepeyrausaembix. O6cayxKHuBanue
neyyd oT/HYaeTcs TSXKeJbIMH YCJAOBHAMM Tpylda. LlenHwble xuAKHe
NPOAYKTH OOBbIYHO He yaaBaupaioTcs. [Ipuw GonbIIOM KoJaHyecTBe
Heyell B OHOM MecTe MOJABETPEHHAsl CTOPOHA CHJLHO 3arps3Hsercs
IbIMOM, MOSTOMY HEKOTOpble MecTa yriexKeHHs1 060pyAoBa/H yaas-
JUBAOIUIUMH YCTAHOBKAMH, B KOTOPBIX Maporasbl OT BCeX Neyel Mo
MOA3eMHBIM TPYGONPOBOAAM OTCACHLIBAIOTCS B UEHTPAJbLHYIO MOTJIO-
THTE/NbHYIO CTAHIHIO, TAe B Mpolecce NPOMBIBKH CMOJION M pacTBoO-
pPOM YKCYCHOKaJbLUHEeBOH COJH YyJaBJIHBAETCsl 3HAYMTENbHAS 4acTb
CMOJIBI H MPHMEPHO OfHA TPeTb KHCJOT, MOCJe Yero MnpoMLIThE Abl-
MOBble rasbl BbIGPAchIBAIOTCA B aTMocdepy BLICOKOH ALIMOBOH TpY-
Goit. Pauuonanusauus paboTalOLIMX KaMepHBIX Tneueil Bexercs
B HanmpaBJeHHHU YCTPOACTBA TAKHX TONOK, B KOTOPHIX MOXHO GblIO
Obl CXKHraThb BCAKHH MYCOD C MHHHUMAa/NbHBLIM KOJIHUECTBOM H3GbLITOU-
HOTO BO3AYXa, rOpPIOYHE rasbl, BHIAEASIOLIHECS B [IPOLECCe, a TaKkKe
B HanpaBJ/JeHUH MeXaHH3aLHH 3arPy3KH H OCOGEHHO BHITPY3KH YA
H yJy4IUeHHs yAaBJIUBAHUsI UEHHBIX XHUIKHX NPOIYKTOB.

B IlIseuun pacnpocTpaHeHbl HenpepbiBHOILEHCTBYIOLLHE YI/eBbI-
XHraTeqbHble NMeYy ¢ BHYTPEeHHHM OGOrpeBOM CHCTEMBI A_M%%La._
lpunuunuanbuas cxema neun AMUHOBA npuseleHa Ha pHc. 9. ITo
Neyb KaHaJMbHOTO THNA M COCTOMT H3 BXOJZHOM Kamepbl (HAa OAHY
BAaroHeTKy), OTAEJEHHOH HIM6EPOM OT HAKJOHHOH KaMephl CYWIKH
H XKXeHHus Ha |6 BaroHeTok, pacno/oxeHHoi noj yrjaoM 8° K ropu-
30HTy. B 3Toii KaMepe ApoBa cyluatcs H nepeyriuBaiorcs. Ianee
TOPU3OHTAJNBHO pAClONOXKEeHa MPOMEXYTOMHAsh KaMepa Ha OAHY
BaroHerky, nocJje KOTOPO MOMEILAeTCs XKese3Hasl TYIUH/bHasl KaMe-
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Pa Ha BOCEMb BArOHETOK ¢ BBIXOJHBIM TaMO''POM Ha OJHY BaroHeT-
Ky. TamMOGypsl W kaMmepsl OTAeJEHBl APYT OT Apyra MOLbEMHBIMH
wmnbepaMu. Baronetky ¢ chipbIMH JADOBaMH BBOAST B TaMOyp Ha
naatdopMe NeprneHAHKYAsiPHO HanpaBJaeHHIO ocH neud. [lepensura-
IOT BaroHeTKy NpPH MOMOLILH BUHTOBOTO TOJKATeJA, PACNOJIOXKEHHOTO
0KO0JI0 BX0oAHOTo TamMOypa. Toskareap NOQHUMAaeT Bech Moe3f Baro-
HETOK [0 HAKJOHHOH YacTH Neud U NepeTajKHUBaeT OAHY BaroHETKY
B NpoMexyTouHyio Kamepy. [lonaaas B Hak/JIOHHYIO Kamepy, Baro-
HETKa ¢ JpPOBaMH OMBIBaeTcst napora3daMu. Temneparypa ux mocre-
nenHo nosbiitaercsa ot 90° 1o cpeagHel TeMmepaTypsl TPEIOIIHX Ia30B,
T. e. 450°, ¢ kone6anuem B revende 2—3 yacos ot 250 go 650°. T1po-
LYKTHl CYIIKH M MHPOJH3a OTCACHIBAIOTCST BEHTHJAATOPOM H3 HHXKHel
YacTH Neyd M HATHETAlTCH B KOHAEHCALHOHHYIO YacTb, I'A€ mapo-
rasel cHayasJa [POMLIBAIOTCS CMOJOH AJA OYHCTKH OT CMOJISIHOIO
TyMaHa, 3aTeM MPOMBIBAIOTCS TOPSYUM PaCTBOPOM YKCYCHOKAJ/bLH-
€BOil COJIM U M3BeCTKOBOrO MOJIOKA AJs1 H3BJEYEHHs KUCJAOT H, HAKO-
Hell, OXJaXaI0TCsi B [IOBEPXHOCTHOM XOJIOJHAbHUKE JJISI KOHIEHCA-
UMH JIETKOKHOSIIMX NpPOAYKTOB. HexoHaeHcnpyemble rasel nocie
NPOMBIBKH BOJOH MOCTYNMAalT B [Ba IonepeMeHHo palboTaioliuX
KHPNHYHBIX pereHeparopa. B ofHOM M3 HHX KMPIHY, YJOMEHHBIH
B KJETKY, HarpeBaercs TOMNOYHBIMH ra3amMu, B APYroM depe3 Haka-
JIEHHBIH KHDIIHY NPONMYCKAIOT HeKOHJeHCHDyeMble Iaabl ¢ NOC/AeAylo-
UIMM BINYCKOM HX B Neub. TakuMm o6pa3oM, ApeBecHHa HATpeBaercs
MOCTOSTHHO LMPKYJIHPYIOUIMMH HEKOHJEHCHPYEeMbIMHI razami. BHOBb
oGpasylolinecs rasbl CropailoT B TONKAaX pereHeparopos.

B neun Amusosa nepepaGaTtbiBaior okoso 100 cka. m® cocHoBbIX
ApOB B CYTKH C moayuexueM, kpome yras, u3 1 »#° apos 8 ke ceporo
nopouwka, 2 K2 MeTHJOBOTO Cnupta, | Ke ckunupapa, 13,5 K2 cMoJBL
Pacxo[ npos™®a romiuso okosio 10% or mepeyrianpaeMblx.

B CCCP paGoraer yraesblxkurarenbHast neub npod. B. H. Kos-
JI0OBa KAHANbLHOTO THMA C BHYTPEHHHM HarpeBoM. ABTOp ee oTka3al-
CA OT HAKJOHHOTO PacrooKeHHst OCHOBHBIX KaMep NMyTH BO H30exa-
HHE OTPHUATEJNbHOr0 OABJEHHSA B HHMKHEH 4acTH M HEHM3DEXHOTro
" mopcoca Bo3ayxa. OTkasajcst Takxke M OT KHUPHNHYHBIX pereHeparo-
poB, YTOGH M30exaTb pa3GaB/eHHs HEKOHJEHCHPYEMBIX ra3oB [1po-
AYKTAMH CropaHus TOIJIMBA, H OCYLIECTBH/J HArpeBaHHe Ta30B
B KaJjopudepe, H3rOTOBJIEHHOM H3 KaDOYNOPHOH CTaJH.

Ha puc. 10 npuBesena cxema neun Koasnosa. Ha cxeme BuaHo,
YTO meyp COCTOHT M3 CYIWHJbHOU Kamepw! / Ha 10 BaroHerok, xa-
Mepbl NepeyrauBaHug 2 Ha 7 BaroHETOK H KaMepbl OXJaX/[AeHHs
3 yrast ya 6 Baronetok. Kamepnl otmesneHel Apyr ot Apyra ¥ OT
HapYKHOro BO3JyXa H30JSUHOHHBIMH TamOypamu 4 Ha OAHYy Baro-
HETKY H PAcMOJIOXKEeHbl FOPH3OHTAJBHO HA OJHOM DEAbCOBOM MYTH.
PelueruaThle crajJbHble BaroHeTrkH eMkocTbio 10 m® 3arpyxkaiorcs
yypkamu aauHoH 200 mm, HanuAeHHBIMH M3 TOHKHX [POB HJIH
noJneHbes. Takoe H3MeNbUeHHe [APOB YCKOPSET CYLIKY, YBeJHUHBAeT
BLIXOJ LEHHBIX NPOAYKTOB M YyJyyllaeT MeXaHHuYecKHe CBoficTBa
yras.
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Baronetku c ApoBaMH MNOCTYMAIOT B CYLIHJKY Yepe3 Kaxpable
2—3 4aca NpPOTHBOTOKOM K TONOYHBIM Fa3aM, BAYBAE€MbIM B CYLUHJ-
Ky AbiMococoM 5. JIbIMOBBIe rasbl OTCAChiBalOTCA M3 TONKH 6 Kano-
pudepa c temneparypoir 380—450°, nepea ABIMOCOCOM pasbaBsJis-
OTCA PEHUDKYJAUPYIOUIHMH IBIMOBBIMH Ia3aMH M NPH TeMmleparype
220° noctynaior B cywHaky. 3a 20 yacoB npeGbIBAHUA B CYIUHJKE
chipble ApoBa BhichixaloT K0 10—15% BaaxHOCTH ¥ HarpeparoTcs
a0 100—110°.

BricylueHHble ApoBa MOJAIOT B KaMepy nepeyrJauBaHHHA, TAe OHH
nepeiBHraloTCsi NPOTHBOTOKOM K TpEIOUIHM naporasam, MocTynao-
wHuM H3 Kagaopudepa c temneparypoit 390°, Bmecre ¢ npoaykramu
MHPOJIM3a APEBECHHBl NapPOrassl BEIXOAAT H3 KaMephl NepeyrauBaHus
¢ temneparypoit 160—180° u nmoctynaior B KOHAEHCALHOHHOE OTHe-

9 J 9 2 4 I
~/o/oooono/o\poooooolo| /o0 DDDDUDDaLJ-
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%

Puc. 10. Cxema yraessikuratenbhoil neyu cucremsl B, H. Kosnoga:

1 — cywuabHang Kamepa; 2 — KaMepa NepeyriHBaHHA; J — KaMepa oxAaxneHus;; 4 — K30as-
LHOHHble TaMGypel; § — abIMOcoc; 6 — Tonmka KajdopHbepa; 7 — peuupkyssius rasa; 8-
KOHJIEHCAUHOHHOe oOTneNnenHe; 9 — BeHTHAsTOP; [0 — xanopudep

JeHue 8. B HeM cMech oxsaxaaercs Ao temneparypbl 95° ¢ Bhigede-
HHEM CMOJIBI B CMOJISIHBIX CKpy66epax W MOTJIOHIEHHEM KMCJIOT alle-
TAaTOM KaJbllHsli B COMEBHX CKpyG6epax. BoasiHble mapbl NpOXOAsiT
KOHJEHCAUHOHHYIO CHCTeMy Ge3 KOHJAeHCAUWH H COCTABJSIOT B LHp-
Kynupymomux naporasax 80—859% Bcero o6bema. [lostoMy apese-
CHHA [0 CYW[eCTBY HArpeBaeTcst MeperpeTolM BOAAHBIM apoM, 4TO
obecreyyBaer JOCTAaTOYHO BBICOKHH BBIXOA KHCJOT, MOJYuaeMbiX
B Bue nopowka (g0 30 k2 u3 | cka. M3 JUCTBERHLIX Mopoa H 12 ke
H3 1 cka. M’—?&%mYTpH KaMep CYIIKH, NepeyrauBaHus
¥ OXJ1aXKZeHHs BATOHETKU MepelBHUraloTcs ayiekTponebeKOf Npu no-
MOLM cucTEMB! TOJKaTeneH.

[lupxyasiuus naporasos ocyllecTBasiercss BeHTHIsATOopoM 9. Kano-
Pudep /0 npeacrasasier coGoil TpH TPy6uaTkn obLiell TOBEPXHOCTHIO
160 2, o6orpesaeMble cHapy»H TOMOUHBIMH razaMu. as syuutero
HCNIONIL30BaHKS Ten/a TONOYHBIX ra30B HauboJee ropsiude ra3bl HAYT

55



npsiMOTOKOM C HarpeBaeMblM TelJIOHOCHTeJeM B NepBoil TpybuaTke
M MPOTHBOTOKOM BO BTOPOil U TPeTbel TpyGuaTkax.
B neuy Kosnosa nepepabarsiBaerca 100—125 #3 apos B cyTKH.
Yroab noayuaercs Xopoulero KauecTsa, BbIXOA cModbl 18—20 ke
Vi 13—38 ke nopouka ¢ | #3, B 3aBHCHMOCTH OT NMOpoabl nepepaba-
ThiBaeMoi ApesecHHbl. Pacxox tonausa 18—20% ot nepepaGathi-
BaEMBbIX [POB.

Peroptsl ¢ BHYTPEHHHM HArpeBOM MOTYT ObITb NMEPHOIHYECKOrO
H HenpepbiBHOro Jeiictusi. IlepHoanueckn AeHCTBYIOULHE pPETOPTHI
C BHYTpPeHHHM HarpeBom npumensanaucs B Ileeunn. HeGoabiyro
ONBLITHYIO DETOPTY HcnbiThiBand nod Puroit. Ilpn 3HauuTesibHOM
YBEJHYEHHH yLe/NbHONR POM3BOAUTENBHOCTH HA eAHHHUY 06beMa Ta-
KHEe PeTOPThl OTJIHYAIOTCH PAAOM HEeJOCTATKOB, 4 UMEHHO: yBEeJHYU-
BaeTcs PacXol TONJAHBA M pacXol METaJ1a Ha COOPYKeHHe KaJjopH-
(epa U KOHAEHCALHOHHON YCTAHOBKH. ‘

Ilpy nepHoaMueCKOM MpoOIecce MJOXO HCMOAb3yeTCH Temao
rpelolilero TENJOHOCHTENs BO BTOPOH NOJOBHHe 060poTa PETOPTHL.
AT1oro MOXKHO H36exaTh NMpH yCTPOACTBE BEPTHKAJIbLHOH HEmnpephiB-
HOJEeHCTBYIOUlEH PEeTOPTHI, B KOTOPOH CBEXKHe APOBA MNOJAITCH HA
BePX PeTOpThl H, ABUTASICh CBEPXY BHHU3 MO/ BJIHAHHEM COGCTBEHHOTO
Beca, BCTpeyaloTcs ¢ naporasamu Bce Gojee BBHICOKOH TeMIIepatTyphl.
[Ipu 3TOM Cbipbe MOCTENEHHO MPOXOAHT 30HBI CYIUKH, CyXOH mnepe-
TOHKH, MPOKAJIUBAHUS YIVIA H ero OXJaxJeHHs.

Ha Hekotoprix 3asonax 3a rpanuueil (pupma JlamGuor) Teno-
HOCUTENbL (HEKOHJEHCHPYEeMble rasbl) NOAOrPEBAIOT MPH MNOMOLLH
KaJopHdepa, pasmepbl KOTOPOro ONPEAESIOTCS TENJIOBOCIPUHHMALO-
el ciaocobHocThio moBepxHoctH ApoB, B CCCP kanopudep He
npumensior. Ha nepsoii peropre, coopyxeHHOil Ha AM3HHCKOM 3aBO-
fle, TENVIOHOCHTE/b MOJYYaloT B Pe3y/bTaTe CKHMaHHS HEKOHJeHCH-
pyeMBbIX razoB MUPOJIM3a ApPeBeCHHB! HJH APYFOro TOMIUBA, YTO AAJ0
BO3MOXHOCTb He NMPHMEHSATb Ae(MUUHTHYIO KapOYMOPHYIO CTalb.

« U3 npusenenHoii Ha puc. Il cxeMbl peTOpThl BHAHO, YTO OHA
COCTOUT U3 ABYX 4acTefl, pa3gesieHHbIX KOHycoM 2 (myHKTHD). Bepx-
HSASL 4acTb AB/AETCs1 30HOA [/ BBICYIUHBAHUS H NePeyraHBaHHS APOB.
B «xouyce 2 npokanuBaercss o6pa3oBaBLUHHCS yrodb BCJAEACTBHE
NPOAYBaHHsi Yepe3 Hero TEMJIOHOCHTeJs ¢ Temnepartypoi 450—650°.
HuxHsg yacTb peToOpThl CAy:KHUT 30HOHA 3 oxsaxaenus yras. I1poi-
A5 yepe3 KOHYcC, TENJIOHOCHTE/Ib OTAAET TEMJIO B 30He CyXo# meperox-
KH M CYLIKH APEeBeCHHbl W BMecTe ¢ 00pa30BaBUIMMHCA JIETyYHMH
NPOAYKTaMH MHPOJH3a BLIXOAUT U3 BEPXHEH 4aCTH PETOPTH! C TeM-
nepatypoit 100—130° B xonaeHcaUHOHHYIO cHCTeMY 4. ITO AOBOJIBHO
CJIOXKHBI{ arperat, NMOCKOJIbKY B 3TOM CJydae Mapbl LEHHBIX NPOAYK-
TOB pa3baBJ/ieHbl HEKOHIEHCHDYeMbIMH ra3aMH B HECKOJbKO pas 1o
CPABHEHHIO C PETOPTAMH BHEUIHero Harpena. XOoJIoAHbIE [a3bl HATHe-
TAIOTCsl Fa304YBKOH & B HHXKHIOIO 4acTb DETOPTH [Jis OXJaXKIAEHHUs
yras. UTo6bl yayylIHTb OXNa)KeHHe YIJs, He CHHXKAsi TeMNepartypol
B KOHyCe 2, oxslaxjamolide rasbl M3 30HbBI J OTBOAATCA BTOPOM
rasolyBKoil 5 B TONKy 6, Iie OHU CMELIHBAIOTCS C NPOAYKTAMH Cro-
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paHHs MasyTa H TeX JKe HEKOHJeHCHDyeMBIX rasoB. MaaHmiek rasos
cGpaceiBaercss B atMochepy HIH OTBOAMTCS B KOTEJNbBHYIO.

BHyTpeHHuit auamerp peropthl 2,7 M, nosnesxsas BbicoTa (30Ha
CYUIKH, IPOKaJHBaHHUsl U Oxsaxjenus yras) 15,1 u. Ob6wmas BuicoTa
peTopTel 26 M.

Ins npeaynpexaeHus norepp ra3oB B BEPXHEH M HMIKHeH yactu
peTopThl YCTPOEHHl LIJI030Bble 3aTBOPHL. [lpoBa, HanuieHnHble Ha
TIONbKH AAHHOH 150—250 My W nmpefBapHTeNbHO BBICYIIEHHBIE [0
BaaxHoctn 10—15%, monalor Ha Bepx peTOpThl MepPHOAHYECKH, ye-
pe3 kaxable 15—30 mun.

Tak e nepHoAHYECKH BhHI-
rpy:aercsi CHH3y OXJaX-
JEHHBIH YTroJib.

Peropta norpebaser
MaJjo Temjaa, Tak kKak du-
3HYecKoe TemJo Naporasos
B 3HAUYMUTeNbHOH Mepe HC-
noJjb3yercs AJs NMOACYIIKH
Apos, a ¢u3HUecKoe Tenao ———
yrias nepejaercsa  OXJaxk-

L2IIEM  HeKOHJeHcHpye-
MBIM Ta3aM H BHocuTcA 06- 9
paTHO B peToOpTy.

Korna peropra nepepa- 6
GaTbiBaeT XOpOIIO BBICY-
LIEHHble APOBa, HEKOHJEH-
cHpyeMmble Tasbl JAOCTATOY- PE i i
HO XOpOLIO FOpAT K peTop-

Ta pa6oraer (e3 AOMNOJHH-
TesbHOTO TOMaUBaA. Perop-
Ta JaeT NOBbLIUEHHBIA ([0 /
18 xe/M3) BBIXOL KHCJIOT, Puc. 11. Beprukansuas

YTO ODBACHAETCA HCIOMb- UHPKY/IAWMORRASA pETOpTA:
] —30Ha CyWKH M CYXOH meperoHkH; 2 — ko-

30BaHHuEM KOP.OTKHX ApoB HYC 1NS NPOKAaJMBAHHA yrais; 3 — 30HAa OXJax-
H CPABHHTE/LHO MATKHMH — ASHWE {0 Kouxencaunonias cicreds, 5 - ra
yCJIOBHAMM Harpesa. Bwi- ayra;97_—:53;”:(:3110);%;5”8;—egzl;l&;:u:“asyra:
XOX CHHPTOBHLIX pPaCTBOPH-

TeJeii CcHUXKaerca GoJee

uYem B 2 pasa H3-3a TPYAHOCTEH YJaBAHBAHHA HX U3 pa36GaBJjeHHBIX
naporas3oB. K HeaocTaTKaM peTOPThl MOXKHO OTHECTH [OBBIIEHHBIH
pacxon Heprud M NMOHUKeHHbIH BhIXox yras (90 ke Ha 1 M%) ¢ Gousib-
UIHM KOJHYECTBOM MeJOyH.

JocTonHcTBaMH peTopThl ABAAIOTCS HanGOJbIIAA yAedbHas Mpo-
H3BOAHTENBHOCTb, MaJbli PacxXod Tenaa, H, YTo OCOGEHHO BaXHO,
BeChb TEXHOJIOTHYECKHii MNpOIecc peTopTbl CPABHHTENbLHO JIETKO
daBTOMaTH3HPOBATh. Bce HOBBIe 3aBOJABI CYXOH NEPErOHKH A POBAHOMH
IApeBecHHBI, a TaKXe CTapble NPU PEKOHCTPYKIHH HaMeueHO o6opy-
Z0BaTb 3THMH DETOPTaMH.
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[TporoTunom peropThl, ycTaHOBJEeHHOH Ha AM3HHCKOM 3aBole,
ABHJIACH peTOopTa pycckoro uHxKeHepa M. BeiicGefina, nocrpousiiero
nono6uyio peropty 8 1897 r. B IletepGypre.

Ilpu ycraHoBHBIIEMCs MNpollecce BHYTPH DeTOpPTHl HabJlofaercs
onpejesNeHHbli pexHM TeMmnepaTypbl. Eciu Tennonocutens BBOAHT-
csa B peropry c Ttemnepatypoit 450—500° B 3oHe nepeyrsiuBaHus
TeMneparypa uamensiercs B npeaenax 420—280° noHuxasch B 30He
cywky no 180° u k Bbixoay 3 petoptsl g0 100—130° Yroas, npoka-
JAeHHBIH npu Temnepatype 450—500°, nocreneHHO oXxJaaxpaercs
MOTOKOM XOJIOJHBIX HEKOHAEHCHPYEMBIX ra3oB, NOABOAHUMLIX B HHMK-
HIOI0 YacTh PETOPTHI, re TeMmIepaTypa mnoHu:kaercs go 50—60°.

[1pu yBesunueHuun reMnepatypsl TenoHocutens A0 650° yaennHas
i obllas NPOH3BOAUTENBHOCTL PETOPTHl BO3PACTaeT, 3HAYHTENBHO
yBEJIMUHBAECTCA TEIJIOTBOPHAsI CMOCOGHOCTH ra3oB H H3OGBITOMHOE
TEMJIO, OTBOJAUMOE U3 PETOPTHI BMeCTe ¢ ra3aMH, cG6pacbiBaeMbIMH H3
CHCTEeMBl UHMPKYJAALHH, HO YMEHbINAeTCs BLIXOA KHCJAOT, 3(HPOB
H YIJsl, B HEM YB@JHUYHBAETCH KOJHYECTBO MeJOUH.

Bosbuioe BausHue Ha paloTy PeTOPTHl OKAa3bIBAET BJAAXKHOCTDb
apesecHHbl. C yBeNHUEHHEM BJIAXKHOCTH Pe3KO BO3paCTaeT pacXon
Telsa, BHOCHMOTO TenJoHocHTeeM. Ec/iH npu oTHOCHTENIbHON BJaXK-
HocTH ApoB 14% OGosbllle MOMIOBHHBI TeM/a pETOPTAa MOJydYaeT 3a
CUET TelJsa SK30TEePMHUUECKOH peaxkuu, To npH saaxuoctu 28% nse
TPeTH HeoOXOAHMOTO TenJsia HYKHO BBOAHTH ¢ TemioHocuTeneM. [lo-
5TOMY OUeHb BaXHO XODOLIO M PABHOMEPHO NPOCYIUHThL ApEBeCHHY
nepej nojgayeii ee B pPeTOPTY.

Hanst xopolueil CYHMIKH TIOJIEK, MOJaBaeMbiX B BEPTHKAJAbHYIO
UHDKYJIALHOHHYIO PETOPTY, HEOGXOAMMO OBbLIO MPHHATHL BEPTHKAJIb-
HYIO IIAXTHYIO CYLIHJKY C ABHXKEHHeM TIOJNeK TNOX BJAHsIHHEM coBcrT-
BEHHOTO Beca H 0TKA3aTbCsd OT FOPH3OHTAJIbHBIX TYHHEJbHBIX CYUINJI,
pacnpocTpaHeHHBIX Ha 3aBOJaX CYXOil MEPeroHKH aepesa.

Kak yxasbiBasnoch, B LIAXTHBIX CYIIHJAX NPH YCJAOBHH PaBHOMEp-
HOTO pachnpejeeHHs ra3oB KaKAas TIOJNbKa OMBIBAETCS TENJOHOCH-
TeJ1eM, GJ1arofaps 4eMy yBeJHUYHBAETCs NMOBEPXHOCThb TeIJIONepeauyH
M COOTBETCTBEHHO — KOJIHYECTBO NepPeAaHHOro TelJa.

Ha Am3uHCKOM 3aBoje BBICTPOEHBI BePTHKaJbHblE CYLIMJIKH
B BH/e CTaJbHBIX, XOPOUIO TENJIOH30JHPOBAHHBIX LHJHHAPOB C BHYT-
pedHuM auamerpoM 2,3 m u BeicoToM 6,8 m. B Takmx cywunkax
TIOIbKH BHICYHIHBaKOTCH 32 9—I11 yacos OT HayadbHOH BJIAXKHOCTH
45% no koueuyno#t 14—15%. B ropusoHTaNbHBIX BArOHETOYHBIX CY-
WIHAKaX Ha CYWKy TpeGyeTcsl ropasgo 6oJblle BpeMeHH M Baaxk-
HOCTb BBbICYLICHHBIX JPOB OTJIHYAETCS HePaBHOMEPHOCTbIO. M HTEHCHB-
HOCTb CYWIKH 3aBHCHT OT TeMIllepaTypbl TemJoHocHTeass. UeM
GoJibLle HayaNbHASI BJAXHOCTb APOB, TeM BhIlIE MOXHO MOAHHMATh
TeMIlepaTypy ABIMOBBIX T[a30B, He ONacafaCh 3aropaHus JapeBe-
CHHBI, H TeM Gosbile OyleT HCnapATbCs BJAAaTH Ha | 3 o6bema
CYLIHJIKH,

Ins cyXoji meperoHKH H3MeJbYeHHOH APEBECHHBI NPUMEHSIOTCH
PETOPTbI PA3IHUHON KOHCTPYKUHMH. CTeneHb U3Me/bYeHHs JPEBECHHDI
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onpexensier cnocod nepeyrausanus. Tak, KPyHnHyIO 1UeNy, OTAHYAI0-
WylOCsl 3HAUKTEJbHHIM JKHBHIM CeU€HHEM, MOXHO IepeyrJHBaTh
B PETOPTAX TOJICTBIM CJI0€M, MOCKOJbKY Ia3hl, JErko NPpOHHKas yepes
meny, pasHoMepHo oforpesailoT ee. [Ipu neperoHke ONHJIOK HJA
MeJIKOH Llenbl fepefaya Temnsia KOHBEKLHEd CTAHOBHUTCS HEBO3MOXK-
Hoii, a MPOrpeB B TOJICTOM CJ10e 3aTPYAHEH M3-3a MJOXOH TemJompo-
BOJHOCTH APEBECHHHl U yrJjisl, 06pa3yioulerocs o CTOPOHbI Harpertoi
cTeHKH. B CBA3H ¢ 3TUM 45 CyXo#l NeperoHKH OMNHJOK H MEJKOH
piensi Tpebyloicsi PeTopThl, B KOTOPHIX ofecreueHo mepeMellMBaHue
matepHana. IlepeyraMBaHMe ONHJIOK MOXKeT ObITb OCYULIECTBJIEHO
B anmnaparax, aHaJOTHYHBIX COOTBETCTBYIOLIHM CYILHJAM, HallpuMep,
GapaGaHHLIM, IIHEKOBBIM, C BEDTHKAJ/NbHBIM NepechiaHieM MaTepHa-
Ja, THeBMAaTHYeCKHM, MOJOYHBIM U APYTHM THIIAM, B KOTODBIX CYUI-
Ka BeleTcss B TOHKOM CJIO€ C HENMpephIBHBIM flepeMellHBaHueM
MartepHagaa.

B npakruxke 3aBonos cyxoil neperonku CIIA ussectha GapaGau-
Has Bpallampouasics peropra 3HMaHa ¢ BHEIIHHUM HarpeBoM. [lpu
puaMerpe Gapabana | m u paune 12 m peropra mepepabareiBana
25—30 1 onunok B cyTkH. ONUJKY 3arpyKajuch HempepuBHO uepes
NOPILIHEBOH NMUTATeJb C HACAJAKOH, B KOTOPOH M3 ONMHJOK CO3Aaercs
npobxa, 3akpblBalolllasi BLIXOA peTopTHhIX ra3oB. I1po6ka B peropre
pasBanuBaeTcsl B OMHJAKHM. BpeMmsi nmpeGblBaHHA ONHJOK B DeTOpTE
oKoJio 9 mun. '

Ilpu BHellHEM HarpeBe MOXKHO OCYILECTBHTHL [epeyriuBaHue
B LIHEKOBOH pETOpTe, COCTOsILleH M3 HECKOJbKHX PeTOpPT, YCTAHOB-
JEeHHBIX ADPYr nox apyroM. Jns cBOGORHOrO MPOXOXKIEHHsI asoB
UrHeK Jyuylle JeJaTb B BHAE JONMATOYEK, PACIONOKEHHBIX HA BaJy
o BHHTOBOH JIMHHA.

UlnekoBsble peropThl, Kak M OapabaHHble, MOXKHO HCIOJb30BATDH
IJs1 BHYTPeHHEro HarpeBa M NpPONYCKAaThb Harperble rassl BHYTPH
PeTOpTHL.

s nepeyrAuBaHUsl APEBECHBIX OTXOJO0B, U3MeJbYEHHBIX B OUeHb
kpynHyto weny (20X50X200 mm), 8 CUIA 6blna npuMeHeHa WaXT-
Has petopra Auametpom 2,1, Beicotoi 13,5 m, B KOTOpO# Hepeyrau-
BaHHMe MPOMCXOAMJO TOJBKO 3a CYET TelJa 3K30TepMHUYeCKOH peak-
uHy nupoausa. Ho psst aroro ApeBecHHa mpeABapHTeNbHO AOJKHA
OblTh BbICYlUEHA A0 AGCOJNIOTHO CYXOrO COCTOSIHHS M MOJOTrpeTa 10
200°. TenJioBble MOTEPH B TAKOM annapare, Ha3blBAEMOM PETOPTOM
Craddopaa, cBoasiTcs K MHHHUMYyMY, M ee o6last MPOH3BOLHTE/Nb-
HOCTL JO0JMKHA OBITh AOCTATOUHO OGoabluoH, uTOGH O6pa3oBaHue
3K30TepMHYECKOTO Tensa MOIJIO HOKPHITb ero norepu. OnucuiBaemast
petopra nepepabartbiBana 4 T Cyxoil LUeNbl B 4ac,

lilleny cymunun B GapaGaHHBIX CyLIMJKaxX ABLIMOBBIMH Tra3aMu
C HayasabHo# Temneparypoil 300°. B kaxkaom GapaGane AnameTpom

M W pauHoH 30 M, Bpall@moLleMcs CO CKOpocThio 3 060poToB
B MHUHYTY, B TeueHnue 3 uacos Liena suicymuBanack 10 0,5—19%-noi
BaaxHocTH, OG6Gpasywoluuiics B PeTopre NOPOIWIKOOOPAa3HBIA yroab
OXJaxjaJdcs Bo Bpalualouuxca 6apaGanax guamerpoM 1,9, pauHoit
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15 M, umelowux BHYTpu 28 Tpy6G AuaMeTpoM 4”, oxJaxKaaeMblx
BOJOI.

B Ta6a. 2 npuBefeHa YJHAeapHasi IPOH3BOAHTEJNBHOCTbL DPETOPT
H Teyell, BHIPAXKeHHAsi B KHJIOTPAMMAaX MepeyrJiHBaeMOR JpeBecUHbl
3a | yac u oTHeceHHas k 1 m® o6beMa peTopTH H | W2 NOBePXHOCTH
Harpesa.

Tabauya 2
YneJbHas MPOH3BOAMTENBHOCTL PETOPT H meved
Vnenb;annb:&?::anonu- IMepepabaTuiBaemasn|BaaxHoCTh
Tun anmapara
ApeBeCHHa B %
KziMP*uac l K2[Miwac
TopH3oHTanbHast craunoHapHas |) 15+-20 3-+5 | IlpoBa merpo-
petopra MaJjofi eMKOCTH . . BHI® 2540
Ho 35*| Ho 8* Konorble apoBa
(WwBBIPOK) -
Barounas craassas peropra .| 8-10 5—6 | IlpoBa metpo-
BBlE 20
Baronnas kupnuusas peropta .| 8— 9 1617 | To xe 20
BoiemHasi ropu3oHTasnbHas pe-
TOPTA . . . « - « . . . 13 3 IlpoBa 30-=-40
BrlemHass BepTHKaJbHas peTop-
Ta .. . . ... 25 8 . 30+-40
[Meus T'pym-Tpxumaitio . . . 10 16--20 | IlpoBa MeTPO- | pyouru
Bble abc. cyxue
Meyr AmuuoBa . . . . . . 7 —_ IlpoBa 4050
Ileus Koznosa . . . . . . 10 12+-15 | Toabku 20
Ypanabckas kamepHasi mneub . . 3 — Ilposa metpo-
BHlE 40
BepriukanbHas wHpKYJSUHOHHASA
peropra . . . . . . . .|30+50 | — TwonbkH 10
Peropra Crabdopra . . . . 85 —_ KpynHas wena | A6c. cyxas
Peropra 3umana . . . . . .| 100 25 OnHIKH H Me- 30
J04b
Inexosast peropra .. . . .| 100 16 Menxas wmena 20
Tasorenepatop mpaMoro mnpo-
yecca - e v . . . . 1100130 —_ lllena 30-+-40

* ITo onuiTHBIM AaHHBIM [lepeynHCKOro 3aBofa.

W3 panubix Ta6auubl BUAHO, 4TO Pa3Mep H BJAXKHOCTb nepepaba-
THIBAEMOH JAPEBECHHB HeOJHHAKOBHl. Tak, CpaBHHBas peTOPTHI,
B KOTOPHIX II€PEYIVIHBAIOTCS METpOBble JAPOBa C BJAXHOCTBIO
30—40%’, MOXHO 3aMeTHTb, 4YTO MaJleHbKHEe IOPU3OHTA/bHbIE PETOP-
Thl (k03 ¢uuneHT 3anoaHenus gocruraer 0,8) Ha eauHuiy o6bema
6oJiee NPOU3BOAMTENbHDI, UeM BarOHHbIE PETOPTHI, BC/IEACTBHE OYEHb
MaJjoro Kosd¢duuuesTa sanoiHeHus nocaennux (0,45). Ilepepaborka

60



(IBLIPKA YCKODSieT NPOLECcC, HO He HAaCTOJBKO, YTOOBl 9TH PEeTopTH
Hesb3s1 GblJIO CPABHHBATHL C PETOPTAMH, B KOTOPBIX NEPEyTJINBAIOTCs
mMeTpoBble ApoBa. Bo BcsikoMm cayuae, u3 Ta6JaHLbl BUAHO, UTO Y Bep-
THKaJbHO} BBIEMHOH DETOPTHl OYeHb BbICOKAS MPOH3BOAHTEJBHOCTh
KaK 1o o6beMy, Tak M IO NJOLIaA¥ HArpeBa. DTH PETOPTHl OT/HYA-
I0TCS CHJIbHBIM HarpeBOM uepe3 MOBEPXHOCTb AHHUILA OGaarogap:
NYYEHCNYCKAHHIO HAKaJeHHBIX TOMOYHBIX cBOoAoB. Ilponssoanten-
HOCTb Ha eJHHHLY MJOLIAJH HarpeBa BATOHHBIX KHDMHYHLIX DETOPT,
neun I'pyM-I'pxumaiiio, neun Koasosa 6osiee BLICOKAS], UYeM Y BhlEM-
HOH BepTHKaabHOH peropThl. OGBsCHAETCA 3TO TEM, YTO B KHPIHY-
HBIX peTopTax H INeyax OCYILIeCTB/ISETCH BHEINHHH HarpeB uepe3
kasopudepsl, KOTOpPBEe HarpeBaloTesl 10 Gosiee BLICOKHX TEMMNEpPaTyp,
yeM peTopTHhle CTeHKH. HauMmeHblueil yaesbHO# NPOH3BOAHTEbHO-
CTbIO OTJIHYAETCH ypa/ibCKasi KaMepHas neuyb M HauGoJbinei — Bep-
THKa/bHAas LHPKyasilMOHHasi peropra. B nociennefi taxk ke, Kax
u B eun B. H. KoanoBa, nepeyrauBaiorcsi TIoNbKH, pefBapHTEAbHO
BHICYII€HHble 10 BJaxHOCTH okono 10%', ogHako yaeabHast mpous-
BOZHTENBHOCTh HAa eJHHHIY o0BbeMa peTOPThl 3HAYHTENbHO BHILIE
TaxkoBofi /s meuu, Ecayu cpaBHUBaTh MO YAeJbHOH NPOU3BOAHTE/b-
HOCTH KasnopHdepoB, ¢ KOTOPHIMH cHayana Oblia 3anpoeKTHPOBaHA
petopta AM3HHCKOro 3aBoja (kak y (upmbl Jlam6uor), To meyu
KoanoBa u peropThl npHMepHO OAMHAKOBB. DoJee BbICOKYlO yaesb-
HY10 06bEMHYIO MPOH3BOLHTENLHOCTh BEPTHKAJIbHOR WHPKYJ/ISALHOH-
HO peTopThl MOXKHO OOBSICHHTH HCKYCCTBEHHBIM NMPOAYBaHHEM Tem-
JIOHOCHTEJ/ISL B PeTOpTe uepe3 BCIO TOJLLY TIOJeK. B meun temsonocH-
TeJlb, NO-BHIHMOMY, OMBIBAET TIOJIbKH TJIaBHBIM 006pa3oM 110 HapyX-
HOIt TOBEDXHOCTH BaroOHeTOK, a OCHOBHAS J0JIA TIOJIEK, HAXOAAIHXCA
BHYTPH BaroHeTOK, IJI0XO CONPHKAcaeTcsl C TelMJIOHOCHTeNeM.

llena nepeyriuBaercsi 3HaYHTENBHO GHICTPEE, MO3TOMY POH3BO-
mutenbHocTh petopt Craddopaa, 3uMaHa, LIHEKOBBIX H TasoreHe-
patopos paBHa ~ 100 ke Ha | 3 o6bema annapara B yac.

[lpu BbiGOpe peTOpPTH BAaXKHBIM [0KAa3aTeARM SBJSETCS €€
CTOMMOCTb, KOTOPasi B 3HAYHTEJbHOH CTENMEHH OnpelensieTcsi pacxo-
J0M MeTass1a Ha ee H3roToBJeHHe. Ecan yaeabublit pacxoa Meranna
BLICUUTATH B TOHHAaX Ha KyGoMeTp ApOB, nepepalaTbiBaeMbiX B CYT-
KM, TO [JIsl BaPOHHBIX CTaJbHBIX PeTOPT OH Gyler paseH 2,8 1/m3, ans
BePTHKANAbHOH UHPKyJasuuoHHo# 0,8, ans saronHo# kupnuuyuoi 0,33
H IJia TOPH30OHTaJbHBIX peTopT MaJjoi emkoctu 0,25—0,35 7/m3.

Ilytu MHTEHCHDUKaAUUH

ITox unrencHduKaunueii npouecca NHPONH3a JPEBECHHBI IOHHMA-
€TCsl yBeJIMYeHHe YAeJbHOH MPOH3BOAHTENbHOCTH amnapara, YBesH-
Y€HHe BBLIXOJOB LEHHBIX NPOAYKTOB HJH yaAydylleHHe UX YJaBJHBaHHUsA
NPH CcOXpaHEHHH HOPMaJbLHOIO H3HOca OGOPY/JOBAaHHS H KadecTBa
OPOAYKIHH.

HMureHcupunuposats mnpoilecc MHpoOJH3a NPH ra30BOM Harpese
0e3 yyera BAHAHHSA BJAAXKHOCTH JAPEBECHHB MOXKHO NIyTeM H3MeJbye-
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HHs1 JpeBecHHbl (yBeJHUeHHe NMOBEPXHOCTH KOHTAKTa), YBEJIHUEHUS
CKOPOCTH TpelOUHX Tra3oB C COKPAlIeHHEM BpeMeHH npeGbiBaHus
MPOAYKTOB MHUPOJHM3a B PEAKLHOHHON 30HEe, a TaK¥e MyTeM NpHMe-
HEHHs HOBBLIX TelJOHOCHTEeJeH, OTJaHuamLiuxcsi ©GoJee BBICOKOMH
TenJonepenauel X ApeBecuHe -~ XKHUAKOTO HJA TBEPLOTO.

[lpn H3MeJbUEHUH [pEeBEeCHHH YBEJHUHBAETCS ee IOBEPXHOCTh,
BOCMPHHHMAIOLLAsl TEMJO OT Ia30B NPH BHYTPEHHEM HarpeBe HJH
TEmIo OT CTEHOK PETOPT M NaporasoB — MPOAYKTOB NMHpOJH3A NPH
BHelilHem HarpeBe, [lpoBa uenecoo6pasHo pacnuauBaTh Ha KOPOTKHE
OTpe3KH (IJ1alUKH, TIOJbKH), UTO PE3KO yBeJHYHBaeT TOPLOBYIO JIO-
BEPXHOCTb, Y€Pe3 KOTOPYIO Y APEBECUHBI JIMCTBEHHBIX MOPOL BHIXOAAT
Hapyxy NPOAYKTH NHPOJH3a, cOKpallaeT OYTH BbIX0Jd, ycKopser
BpEMs BbHIX0Aa, NPeaoXpaHssi NMPOAYKTH MHPOJH3Aa OT MOBTOPHOTO
pa3noxenus. IlpoBa, pacnuseHHbie HA KOPOTKHE KYCKH, ABJAAIOTCH
CBIMyYHM MATEpHAaJOM, a Bce ONepauuH NpPH €ro nepepaborke Jerye
MeXaHH3HPOBATE.

[lpu Gonee meakom apoOJIEHHH OpEBECHHBl B Lieny HeoOXOAHMO
oGecneudTh TpeOGyeMblil KOHTAKT ¢ I'PEIOLIMMU ra3aMH BCceH NoBepX-
HOCTH UIenbl. DTO AOCTHraeTCs UAM NpOJAyBaHHEM ra3oB uepe3 lieny
(pu BHYTpPEHHEM Harpese), WM NepeMelIMBAHUEM LIENbl NPU BHEIH-
HeMm Harpese. UeMm mesbue 4acTHUB! JPEBECHHB!, TEM O0Jbllle NOBEpPX-
HOCTb ee BECOBOH €NHHULBI, TeéM CKOpee M paBHOMEpDHee Takyl
JpEBeCHHY MOXKHO NpOrpeTh.

Takum o6pa3oM, HAeaJbHBIM MPHUMEPOM NHPOJNH3A [APEBECHHbBI
B Fa30BOH Cpefe SABJSETCS MHPONH3 APEBECHOH MYKH B KHOsILeM
¢/10€, B KOTOPOM Ka:K3as 4aCTHLa OMbIBAeTCs CO BCeX CTOPOH TeMJ0-
HocuteneM. Ho npu 3tom TpyZHO 60OPOTHCA € YHOCOM YTOJBHBIX
OBJIMHOK H YJaBAHBATL Naphl LEHHBIX NMPOAYKTOB NpH OueHb 60Jb-
woM pas6aBieHHH MX HEKOHJEHCHpPyeMBIMH rasamu. Benuuynsa no-
T€Pb UEHHBLIX NPOLYKTOB NPH 3TOM MOXKET NPEBBICHTh JOMOJHHTE/b-
HBIE HX BBIXOJHI.

Vi3Mesbuenue OPOBSIHOW OpeBeCHHB! B Lueny BooOlie MO3BOJHJO
6Ll PE3KO YBEJIUUYUTH NPOH3BOJAHTENBHOCTL MHPOJIH3HBIX aNnapaToB
H BBIXOJ LEHHBIX MPOAYKTOB. Her Heo6XOAKMOCTH NepeyrJaHBaThb
geable 6peBHA TOJbKO M3-3a TOr0, YTOOHl NOJYUHThL KPYMHOKYCKOBOH
JpeBecHbIl yroab, 3¢ dekTuBHee O6b10 Obl NepeyrJuBaTh LIEMy,
a yroJp BHIYCKaTb B BHAE OPHKETOB C MEXAHHYECKOH NPOUYHOCTHIO,
npepbIIaOMEel KyCKOBOH YIoJb.

[lepeknioueHye CyxXoi mneperoHKd Ha M3MEJbYEHHYIO JPEBECHHY
MO3BOJHJIO 6bl HCNOJb30BATh OrPOMHOE KOJHUYECTBO HEHCIOJIb3Ve-
MBIX ONUJIOK, CTPYXKKY ¥ ApoOGJeHble OTXOAH AepeBoo6pabarhiBalo-
el npoMBILJIEHHOCTH H ABHA0CH 6bl 3 HEKTHBHON MepOoH HHTEHCH-
(bHkan¥y cyxoi neperoHkH. IlpocrefllunMH anmapataMa AJs 3THX
uened AOJKHBl ABMUThCS LIAXTHble NMe4YH, B KOTOPLIX MOMKHO CO34aTh
TaKve e MACKHE YCJAOBHS MUPOIH3a, KAK B reHepatope NpAMOro
npoiuecca, HoO BMECTO TPYAHO HCNOAb3YE€MOTO HHU3KOKaJOPHHHOTO
reHepaTopHOTo rasa OyAeT MNoJyyaThcsli H3MeJbUeHHBIH JpeBecHublil
yronb AAst GpHKEeTHPOBAHHS.
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HuteHcudHuKauyss TyTeM yBeJHUYEHHS CKOPOCTH LHPKYJIHDPYIOUIHX
ra30B NIPH BHYTPEHHEM HAarpeBe MO3BOJIACT YBEJHYUTh KOHBEKTHBHYIO
renJionepenayy H YCKODHTb BBIHOC MNPOAYKTOB MHPOJIH3A H3 30HBI
peakuud. Ho BO3MOXKHOCTH TakoH HMHTEHCH(HKAUMH OYeHb HeBe-
JWKHM, TaK KakK CONPOTHBJI€HHe BO3pAaCTA€T MNPOIOPIUHOHAJBHO
KBAaApaTy CKODOCTH ra3soB M pe3koe yBEJHUYEHHE Dacxojla 3JeKTPo-
9HEPTHU He NO3BOJISIET BECTH Mpoluecc NMpH OOJbIIHX CKOPOCTSX.

BeccMBIC/IeHHO TakxXe VyBeNMYHWBATh CKOPOCTh INPONYCKAaHHUA
JPEBECHHEI, IOTOMY YTO BHYTPH KyCKa MOXET OCTaThCs CbIpOi Mare-
pHaJ, B TO BpeMs KaK CHapyKH NPOH30HAET nepeyrauBaHHe.

YBeJsIM4eHHe CKOPOCTH ABHMIKEHHs ra3oB BHYTPH PETOPT C BHeIl-
HMM HarpeBOM MOXKET, HA00O0pOT, YMEHLIIHThL BBIXOJ LEHHBIX MPO-
JAYKTOB BCJEACTBHe YCHJEHHS KOHTAKTa Naporas’oB C pacKaJieHHbIMH
cTeHKamMu petopt. Hanpumep, utoOni HHTeHcuduuHpoBaTh paboTy
BarOHHOH DETOPTHl NyTeM LHUPKYJSUHH NaporasoB BHYTPH PETOPThI
npy MOMOLUH BeHTH/SATOPA, HEOOXOAHMO [pOJyBaHHe ra3oB uepes
JpeBecHbIf MaTepHaji B BATOHETKAaxX AJsd YBEJHYEHHS NOBEPXHOCTH
OMBIBa€MOH MMH ApeBecHHbl. B npotuBHOM ciiyyae rasbt 6yayT OMBI-
BaTb BATOHETKY TOJBKO CHAapYyXH H YBeJHUYEHHe CKODOCTH ra3oB
TOJMIbKO YJYYIIHT CONMPHKOCHOBEHHE MX C HArpeBaeMbIMM CTE€HKaMH
PETOPT U COOTBETCTBEHHO YBEJHUUT BTOPHUHBIH TEPMHUYECKHI pacnaj
L{EHHBIX MPOAYKTOB.

Xopouyum cnoco60M HHTEHCHPHKAUHY NHPOJNH3A sABJACTCS YCKO-
pEeHHOe MOBBILIEHHe TeMNepaTyphl Harpena, HO NPH ra30BOM Harpese
3TO YBEJMYMBAET JKECTKOCTb HArpeBa H COOTBETCTBEHHO CHHIKAeT
BBIXOJ| LEHHBIX NPOAYKTOB. B peroprax ¢ BHEUIHHM HarpeBoM Takas
HHTEHCH(HUKALUA MOXKeT NPHUBECTH K ObICTPOMY H3HOCY pertopT. Uro-
6pl YCKOPHTB Nepejauy Telsa OT ra3oB K JpeBecHHe, HYXKHO yBeJH-
YHBATb NMOBEPXHOCTb HX COMPHKOCHOBEHHS H CKOpocTb rasos. Pas-
HOCTb TeMIlepaTyp Mex/]y ra3oM M ADeBeCHHOH HYXHO YBeJHYHBATb
OueHb OCTOPOXKHO, TAK KaK 3TO Be/ET K JKEeCTKOMY Harpeny.

DoJibliile BO3MOMKHOCTH HHTEHCH(HKAUMU Mpouecca MHPOJIHN3a
CO3JAI0T KHUAKHE TelJIOHOCUTeNH O6s1arofaps BLICOKOH TemnJonepe-
Aaye OT XKHUAKOCTH K ApeBecHHe. 3ajaya B 3TOM Cjyyae CBOAMTCS
K MaKcMMaJibHOH lepejaue Telmja U3 TONKH CaMOMY TENJOHOCHTEJIO,
a B 3TOM OTHOLIEHUH HAKOMJEH OGorarthblii OMBIT B KOTJOCTPOEHHH,
He)TeneperoHHOH NMPOMBILLIEHHOCTH H AD., P XHAKOCTH HArpesa-
I0TCA TOMOYHBLIMH Ta3aMH.

OxJaxpaeHne naporasos

Jletryune npoayKTHl NMUPOJIM3A [JPEBECHHBI B BHIE MaporasoBoM
CMeCH, BHIXO/I1 H3 PETOPT M Ieyed, NoABepraloTCs OXJaxKAeHUIO AJist
BblJle/IeHHs COMNEePKAUIUXCH B Hed MapoB LEHHBIX MPOAYKTOB MyTeM
HX KOHJeHCauuH.

[lapbl cMoIONPOAYKTOB, OT/IHYASICH BEICOKOMH TeMIepaTypoi Kune-
HHs, OOLIYHO HAXOAATCS B NApOTra3oBoil CMecH B BHJe MeJbyaHluux
Kanesek, oGpasylouux ryctoii cMoasiHoit tymad. Ilostomy nepsoit
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¢asoii 06paboTKM NaporasoB $BJAETCH OTAEJEHHE CMOJbBl NyTeM
NPOMBIBAHHs1 NAporasos CMOJOH B HACaNOUYHBIX CKpyGGepax HJB
nytem 6ap6OTHPOBAHHS NMaporasoB 4yepe3 CJOH CMOJIBL B Tapejbya-
THIX cMOJ00TAeAUTEAs X, CMONY MOXKHO OTAE/NHTH, NpONycKas nmapo-
rasbl 4yepe3 BEHTUJASITOD C Ce€NapaTtopoM, rae KaneJbkKu TyMaHa nojn
IeHCTBHeM YyAapa M HeHTPOOeXKHOro oTOpachblBAHUSI arperHpyroTcs
B KPynHble KaNJH H CTEKAIOT BHU3. B nocieanem ciyyae BeHTUIATOP
CAYKHT AAst TPAHCIOPTHPOBAHHS Ta3oB ¥ OJHOBPEMEHHO BBLIMOJHSET
GYHKUHH neHTpoOeXHoro cmosooTaeauTens. Hakonen, oyucrka rasa
OT CMOJIAHOTO TyMaHa C YCNEeXOM BBHINOJHAETCH B 3JeKTpPoHIb-
Tpax.

B Tex cayuasx, KOrfa BMecTe ¢ Mapora3aMH MOXeT yJeTyuHBaTh-
Csl yroJibHasy WJM JpeBecHast Mblib, Ueaecoo0pa3HO nepel CMOJO-
OTHeeHHEeM NMOCTABHTb OGHIUHBIH ra30BBI OTCTOHHHK C NEPEropoj-
KaMy JUIsl Pe3KOro H3MEHEHMs HanpaBJieHHs [MOTOKAa C TeM, YTOGH
NMoJABEPrHYTL maporassl rpy6oii ouncTke oT nblin. Heo6xoaumo, uro-
6 Tako{ OTCTOMHUK YAOGHO OuMUIAJCH, TaK Kak OGBIYHO CMech
NbBUIK ¥ cMOJH GbICTPO 3afHBaeT NpPOXOAb AJs rasa.

[Tocse oTaesieHHst CMOJIBL CMeChb OCTaBIUMXCSI MAapOB OpraHHue-
CKHX KHCJOT, COMPTOB, aJbAETHAOB H APYrHX BellleCcTB H3BJEKAIOT
no-pasHoMy B 3aBHCHMOCTH OT cocTaBa naporasos. [Ipu cyxoi nepe-
roHKe JPEBECHHBI B PETOPTE C BHEIUHHM HArPeBOM B CMeCH cojep-
xKutcs okoJo 4500 2 KonpeHcara Ha | w3 rasa, a npH BHYTDEHHeM
HarpeBe Ccolep)kahnxe napos He npessimaer 450 ¢, 1. e. B 10 pa3
Mmenbuie. B nepsom cayyae ofbeM nosydalolHXCA Napora3oB Ha
859% cocrout M3 napos u 15% rasos. Ilaper H3 Takoil cMecH Jerko
CKOHAEHCHPOBATh [yTeM OXJaxAeHHs B XosoauabHuke. [loaTomy
peropra c BHEUIHHM HarpeBoM o0OpyAOBaHA XOJIOAHIbBHHKAMH, KOTO-
pble KOHAEHCHPYIOT Napbl Nocsie CMOJNICOTLEAUTENR HJH cpasy Mo
BbIXOZe M3 peTopTHl Ge3 npeABapHTeNIbHOTO OTAENEHHS CMOJIbL.

[TIpu BHyTpeHHeM HarpeBe cMeChb [OYTH Ha ABE TPETH o6bema
cocTouT M3 rasoB. KosdduuueHt tensonepensaun B TaKOH CMecH
pe3Ko yMeHbllaeTcs, H AJis BhlAe/IeHHs NapoB NPAMOR KOHIeHcalHel
TpeGyercs Gosblliasi MOBEPXHOCTb OxJaxAeHHus. [103TOMy KoHJeHca-
IHIO0 uLesecoofpa3Hee BECTH B KOHJeHcatopax CMelleHHs, TAe rasw
0XJ1aXK/Jal0TCs1 NOTOKOM XOJIOJHOTO KOHAEHCATa, KOTOPHIH NPU 3TOM
HarpeBaeTcs, a B-OTAENbHOM TeNJOOOMEHHHKE CHOBA OXJaXKAAeTcs.
IToBepxHOCTb OXJaXK[eHusl B TenJOOOMeHHHKe Tpebyercsi MeHblias,
TaK KaK ra3 B Tenjioo6MeHe He y4acTBYyerT.

Korpa B nmaporasax cOZep:KHTCS MaJjo KHCJIOT H MHOIO BOXH
(MHpoNH3 XBOHHBIX MOPOAR H Ap.), TO, 4TOOH! He MOJYYaTh KOHOEHCAT
C HH3KOH KHCJIOTHOCTbIO, MNPEANOYHTAIOT COPGLHOHHBEIA METOH
yAaBJHBAHHA YKCYCHOR KHCJAOTH NMyTeM NPOMBLIBKH Aporasos pacT-
BOPOM aueraTa KajabLus. B 3ToM cayyae mapsl BOAK HAH yZaJasioT-
¢t B atMocdepy NpH OXJaKAEHHH pAacTBOpa Ha TpafHpHAX, HJH
TeMnepaTtypy B CKpy6Oepax jepikaT HacTOJbKO BBICOKOH, 4TOGHI
napel BOAbl He KOHAEHCHPOBAJNHCH U YXOAHJH ¢ HEKOHACHCHPYEMBIMH
rasamMu pasnblue,
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IMuposus apesecuHBl NMPH BLICOKOH TeEMmepartype

Econy BbICYIIEHHYIO JpEBECHHY NMOMECTHTh B 3aKPBITOM CTaJbHOM
cocylle B meub ¢ TemMneparypoi 700—800° to Hauxercss 6ypHOe pas-
JOXKEeHHe [pEBeCHHBEI C BblAeNeHHem GOJBUIOrO KOJHYeCTBa Tasa,
OT/HYAIOUIErOCsT BBICOKOH TEMJIOTBOPHOH CNOCOGHOCTBIO  (OKOJO
4000—4500 xas/m3). Tlo kajopuiinocTH TaKoif Fa3 yAOBJAETBOpseEr
Tpe6oBaHUSAM rasa ans ObiTOBHIX Heseii. B XIX Beke, Korna He Obl10
3JIEKTPHUECTBA, TAKOH ras M3 [PeBeCHHBl W H3 KAMEHHOTo YrJs
npuMensan s ocsewenua. OTcioga o Hallero BPeMeHH COXPaHH-
JOCb Ha3paHue rasa — CBeTHJbHBIH. B HacTosluee Bpems 3TOT ras
yallle HA3LIBAETCH HCKYCCTBEHHBIM GHITOBHIM B OTJHUYHE OT €CTECT-
BeHHOro npupoaHoro raza. B CCCP He cyiecTByer BBICOKOTEMIIEpa-
TYPHOro MHPOJIH3a, HO OPraHH3auHs ero NPH HCNOJb30BAHHH MHPO-
reHeTH4YeCKMM TNYTEM [pPeBecHBIX OTXONOB Oblia 6wl lienecoofpasua
npu naMiuun notpeGHOCTH B GLITOBOM ra3e B MECTHOCTSX, GOTATHIX
JpeBECHHON, HO JaJ/IeKUX OT MEeCT JOGBIYH UCKOMAEeMbIX BHIOB TOMJH-
Ba, NMPUPOAHOTO W KMAKOro rasa. Takoil ras LeHHTCS TakK XKe Kak
CHJIOBOI ras [, [ABHratesefl BHYTpeHHero cropasusa. [luponus npm
BLICOKO} TeMMepaType Jerko CoueTaTth ¢ MPOU3BOLCTBOM aKTHBHOTO
yrJIsl, KOTOPHIE ROJXKeH HalTH LIHPOKOe NPHUMEHEHHe B CeJbCKOM
X035l CTBeE.

BblcokoreMnepaTypHblii MHPOJNH3 MOXKET [AaTh CMOJB, KOTOpDHIE
OTJHYaoTCcs GOJBbIIUM BHIXOAOM (PEHOJOB, COAEPKAILMX 3HAUUTEIMb-
HO€ KOJIMYEeCTBO OAHOATOMHBIX ()€HOJIOB, MPHTOAHBIX AJS U3TOTOBJE-
HHsl CBS3YIOIIHUX B NPOH3BOACTBE APEBECHU-CTPYKEUHBIX MJIHT.

[Ipu nuposmnse apeBecHHBE! NPH BLICOKMX TeMIepaTypax BHIXOL
rasa moxer mocturath 30--35% ot Beca cyxofl IpeBeCHHBl BMECTO
20—25% npu obbiyHoit cyxoi neperonke npu 400°, CooTBeTcTBEHHO
BHIXOJ ApPEBeCHOro yras yMmeHbwiaerca po 20% smecro 256—309%
no Becy.

Ilpn BHICOKOH TeMmepaTtype YMEHbIIAETCs BBIXOJ KHCJAOT H IpY-
I'UX LEeHHbIX HH3KOKUMALLUX NPOLYKTOB BBHUAY HX TEPMHYECKOrO pac-
naga [pu CONPHKOCHOBEHHH C DACKaJeHHBIMH CTEHKAMH H yIJeM.
Iloatomy uesnecoo6pa3Ho AJs IOJYYeHHS MOJHOrO BbIXOAA KHCJOT,
CIHMPTOB M CMOJ NOJABEPrHYTH APEBECHHY MHPOJNH3Yy B ABE CTaLHH.
CHauasa npH HU3KMX TeMnepatypax (mo 275°) mpoBecTH Tak Hasbl-
BaeMblll NPeANMHpPOJIN3, a 3aTeM MHPOJH3 NOJyueHHOH Oypol Apese-
CHHBI MpH BBICOKHX TeMIeparypax.

Hnsa seicokoTeMnepaTypHOro nmupoau3a TpeGyercs XOpoLIo BhICY-
enHag apesecHHa. [lpeanuposiud asutcs Gosee Ueneco06pasHBIM
npoueccoM, 3aMeHsOWHUM CYIIKY H NO3BOJAILIHNM MOJYYHTb Gogee
BBICOKHME BBIXOJbl HEHHBIX NPOAYKTOB (KHCJAOTHI, CIIHPTHI, CMOJIbI).

[Tuponna npu BHICOKOH TeMMepaType ellle OYeHb MaJo HCCaeso-
BaH, HO 1[I0 AaHaJOTHH C KOKCOXMMHUECKHM MpPOH3BOACTBOM
BLICOKOTEMIMEPATYPHAast CMoJsia JOJMKHA ObITh IUEHHBIM ChIpbeM AJs
BbiJle/leHHs1 He TOJbKO ()eHOJIOB, HO H psijla APYTHX LEHHBIX XHMH-
KaTos,
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a3, nonyualowuiics npyu BEICOKOTEMMTEPAaTYPHOM MHPOJIH3E, Moc-
Jle OXJIaXKAeHHS M NPOMBIBKH B KOHJAEHCATOPHOM cHCTeMe elle HeJlb-
3 NPHUMEHAThb B KauecTse OblTOBOro rasa. s nmocsnennero cyute-
CTBYIOT HOPMBI 6oJsiee BBICOKOH CTQNEHHM OYHCTKH, TaK KaK B HeM
NpHMecH CMOJIBL, BOALI, Ha)TANHHA H APYTHX BELIECTB HAOJXKHBI GHITh
HUYTOXKHBL. [ToaToMy nocsie rpy6oif OUMCTKH ras Heo0XOoQUMO MOJ-
BEpPrHyTs TOHKOH ouHcTKe. IIpOBeneHHBIE ONBITH MOKA3BIBAIOT, YTO
ras3 HyxHO mponyckartb uepe3 packaJjeHubli o 800° yrosn. Ilpu
3TOM BCe NMPHMECH KPEKHPYIOTCH, T. e. HOABEPraloTCs TEPMHUECKOMY
pacnagy. CocTaB rasa NpH 3TOM Tak:Ke 3HAYUTEJNbHO HU3MeEHsETCS,
HO B LEJOM ero TeMJIOTBOPHOCTb COXpaHsercs, a obluee Temaoco-
JepxKaHHe Jaxe HECKOJbKO YBeJHYHBAETCH.

BeicoxoTeMnepaTypHbIl NMHPOJH3 MOMKHO NPOBECTH NPH TeMIle-
patype or 600 mo 800°. MakcHMa/bHBEIE BEIXOA CMOJIB IOJydaercs
npu 600°, makcumanbHblil Boixox rasa npu 800°. HarpesaTtb gpese-
CHHY NpH 3THX TeMIepaTypax HeoOXOAHMO B IIAMOTOBBIX PeropTax
HJAW NPUMEHATb TBEPABIH TENVIOHOCHTENb, TAK Kak OOblYHAas cTaJjib
[IpH 3THX TeMmepaTtypax HeAONMyCTHMa, a KapoymopHas — A0pora
H AeUUHUTHA. '

F'maBa 4

MEPEPABOTKA YXH)XKKH

JKIKKY ANst BBIIE/IEHHS H3 Hee CHPTOBLIX IPOAYKTOB, YKCYCHOU
KHCJIOTBl U CMOJI MepepabaThiBAOT pa3aHuHBIMH MeToAaMH. OnuH u3
HUX OCHOBaH Ha HEHTPaJNU3aLHU XKHUKKH C [OJYyYeHUEeM YKCYCHO-
KaJIbI(HeBOro MOPOIIKA, a APYyrHe — Ha HENOCPeJACTBEHHOM H3BJjeye-
HHM K3 Hee L YKCYCHOH KHCJIOTHI

TexHosornueckie npoueccsl nepepaGOTKH XKHUKKH M alnaparsl,
HCOOJIp3YeMBle JJIST 3TOr0, BO MHOIOM CXOLHBI C TEMH, KOTOpHIE
O6BIYHO NPUMEHSAIOTCA Ha XMMHYECKUX npeanpustusx. CyulHocTh Ta-
KHX [pOLEeccoB W MPUHUMN NeHCTBUsI HauboOJiee THIHUHBIX annaparos
IOBOJIbHO NOJAPO6HO H3J0KeHH B Kypce «OCHOBHEIE NPOLECCH U an-
napathl XHMHUYECKOH TEeXHOJOTHH»., DTO 0OCTOSATE/LCTBO NO3BOMSET
HaM He OCTAHABJIMBATbCS NOAPOGHO HA OOUIUX MOJIONKEHHSX H GOJb-
Hle BHUMAaHHA YI&JIUThb cHeld(PHYEeCKHM OCODEHHOCTAM paccMarpH-
BAEeMOro IPOH3BOJCTRA.

MepepaGoTka MKHXKKH MyTeM HEHATPaNH3auUu
(CIEpTONOPOLIKOBBIH METON)
d10 naubosee crapblit Meron nepepabOTKH MKHXKKH, BCTpeyaio-
muifics B HacTosllee BPeMs JIHIIL HA HeOOMBUIHX CYXOMNepPEeroHHbIX

3aBojax. Ilonb3ysich UM, H3 XKHXKKHU [OJYYAIOT HepACTBOPHMYIO
(oTcTolHYIO) WM, OYEHb YACTO, PACTBOPHUMYK (KyGOBYyIO) CMOJY, Ape-
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peCHOCIHPTOBBIE MNMPOAYKTH (METHJOBHI CHUPT, 3HPHL,* KeTOHHI,
anbleTruibl W ApYTHe JETKOJeTy4YHe BellleCcTBA) H YKCYCHOKaJjblHe-
BB/ NOPOINOK {KaJbllHeBble CONH YKCYCHOH KHCJOTHI ‘M €€ roMoJo-
roB ¢ OpPraHHuYeCKMMH H MHHepaJbHbLIMH npuMecamu). Monndukas
LU0 3TOTO METOAa YCMEWHO NMPHMEHAIOT AJd YJAaBJAHBAHHSA YKCyC-
HOM KHCJOTHL M CMOJbBI M3 NaporasoBoii cMecH TNpH rasHdHKaUHH
JpeBeCHHbI, YryexxeHnn B neun cucreMbl B. H. KoanoBa n cxura-
HHH ApeBecHHbl B Tonke-redeparope LIKTU cucrembl B. B. Ilome~
panuesa. B nocaeannx Tpex cayuasix, BcieACTBHe CHJbHOrO pasbas-
JIEHHs naporasoBoii cMeCH, CMHPTOBble NPOAYKTH .HE YJ/aBJHBAIOT,
[1pu cyxol neperoHke ApeBeCHHbl B PETOPTax C BHEIWIHHM 000TrpeBOM
XKHKKa 10Jy4aercs ¢ AOBOJbHO GOJNBIIMM COAE€PXKaHHeM CHHPTOB.
[TepeBoa KHCJOT, COAEPKAUIMXCS B TAKOH XKHXKKE, B KaJjbLHEBbE
CONH C OJHOBPEMERHOM, NMpeaBapHTEJbHOR HJAH NOCAeAYHOliel OT-
FOHKOH ApPEBECHOCNHPTOBLIX NPJAYKTOB COGCTBEHHO H iia3biBaeTcs
CNHPTONOPOMIKOBEIM METOA0M MepepaloTKH KHMKKH.

OGpasoBaHHe KaJblUHMeBOH COJIH yxcycuoﬁ KHCJIOTBl NPOUCXOAHT
B pe3y/bTaTe B3aUMOAEHCTBUSL YKCYCHOH KHCJIOTH H mnpaTa OKHCH

KaJblUHA:
9CHy COOH + Ca (OH), = (CH; COO), Ca + 2H,0.

TOMOJIOrH YKCYCHOH KHCJIOTH C FHAPATOM OKHCH Kanbliys naxor
KasblHeBble COJMH COOTBETCTBYIOLIMX KHCJOT.

OcHOBHBIMH ONepauusIMH TEXHOJOTHYECKOro mnpouecca nepepa-
GOTKHM XKHXKKH COHPTONODPOLIKOBHIM METOAOM: SIBJSIIOTCA: OTCTayBa-
HUe MHXKKH /51 OTAeJEHHs OT HepacTBOPHMOH CMOJbL, . NPHTOTOBJE-
HHe HU3BECTKOBOTO MOJIOKA, HEHTPAJH3aLHA MKHXKKH H OTCTaMBaHHE.
€e OT lI1aMa, OTTOHKA JAPEBECHOro CHHpTa-chiplla, ynapHBaHHe, OT:
CTOSIBILErOCs PAacTBOpPa YKCYCHOKAJbLIHEBOH COMH, CyLIKa ynapeH-
HOrO pacTBOpPAa, OYMCTKA M peKTH(HKauHua cnupra-ceipua. Caepyer
3aMETHTb, YTO 3a NOCJefHee BPEMsl MEJKHe CYXOreperoHHble 3aBOMHI:
YacTO COMPT-ChIpel, He BHIPA0aTHIBAIOT H3-3a OTCYTCTBHA COLITA.

.

Orcrausanue wuxku -~

JKHKKy oTcTauBaloT AAs OTAENEHHST HepacTBOPHMO CMOJL,
€cnn oHa He Gblia BblgesfeHa M3 naporaszoBoii cMecH, OTcTauBaioT
€e B JepeBsAHHbIX 6akax, COelHHEHHBIX B GaTapeio MOCaAeL0BaTe/b-
HO. OCHOBHOE KOJIHUECTBO HEPACTBOPHMON CMOJbl OCEJAaeT B NEPBHIX
IByx 6akax, MOJIHOTA OTAEJNeHHUs] ee HAXOAUTCA B NpPsIMOH 3aBHCH-
MOCTH OT NMPOJOJIKHUTEJbHOCTH OTCTAHBAHHS, a CKOPOCTb OTCTAHRA-
HUs — o1 Temnepatypbl. OQHAKO yBeJHuyeHHEe NPOAOJKHTENbHOCTH
OTcTauBaHus Tpebyer GonblIMX €MKOCTefl, a NpH NOBBILUEHHH TeM-
nepartypsl Bozpad¢taer noteps JeETyUHX BEIUECTB H3 XKHXKKH. Ilpak-
THYECKHM OTCTaHBAHMe XKUKKH BeAYT npu teMneparype 10-—15° B Te-:
YeHue 2—3 CYTOK. »

CMony, oceBlIyIO Ha AHO, H OTCTOABLIyIOCH }KH}KKy nepepaéa-
TBIBAIOT pa3jiefbHO.
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[TpueoTosrenue U3BECTKOB020 MOAOKA U HeUTPAAUSALUN HUNKU

Jnsa npuroToBJieHHsi M3BECTKOBOTO MOJIOKa Tpebyercsl XKiKeHas
u3BecTb 4 Bofa. JKKeHyo H3BeCTb MOJyHaT O06XKHUIOM H3BECTHAKA,
KOTOPBI# COCTOMT [IJIaBHBIM 00pa30M H3 YIJIEKHCJIOro KaJbIHsl
CaCO;. OcHoBHOH M aKTHBHOI 4acCTblo XKXKEHOH H3BEeCTH fABJAAETCHA
okuchp kaabuust CaO, B Kauecrse npHMeced B Hel cojaepxarcs ne-
COK, TJIMHa, H3BECTHSIK M ADyTrue BEUIecTBa.

[1pu B3auMOIeACTBHN KXKEHOH U3BECTH C BONOH obpasyercs ra-
meHas H3BeCTb (THAPAT OKHCH KaJbUHs)

Ca0 + H,0 = Ca (OH),.

Pas6apaeHue rameHoi U3BECTH JaeT H3BECTKOBOE MOJIOKO, Npej-
crasjsiioulee cofoil JOBOJBHO CTOHKYIO CYCHMEH3HI0 THAPATa OKHCH
KaJpliHs B Bode. Bech npouecc npotekaer ¢ BHAeJeHHEM 3HAUHTENb-
HOTO KOJIHYecTBa Ttensa. lIpakTUuecKH KyCKM KIKEHOH H3BECTH BChi-
namT B 6aK ¢ BOAOH H TLLATeJbHO NEepeMelINBAIOT MeLlaJKoil, Noay-
YEHHYID CYCIEGH3HIO OYMINAIOT OT IPyOBIX MeXaHHYECKHX NPUMeCeH.
CogepxXaHHe OKHCH KaJblLUs B U3BECTKOBOM MOJIOKE, PUMEHSIEMOM
IJs HERTPANU3aUUN XKHUKKH, COCTaBasieT okoao t1b e B 1 4

He#iTpanusylor XMWXKKY CNocof6OM XOJIOAHOrO HJIH ropsyero Ha-
coiienusi, CaMbiM NPOCTBIM SIBJASIETCH CNOCO6 XOJOZHOrO Hachille-
HHUS HKHKKH, OTCTOSIBUIEHCS OT HeDACTBOPHMOH CMOJIbI, HO HE OCBO-
GO IEHHOH OT PacTBOPHMOM.

[To aTomMy cnocoby XHKKY, OTCTOSIBIIYIOCH OT HepacTBOPHMOH
CMOJIBI, HEATPAJHU3YIOT [0 cnabollesouHON peaKLMH KYCKOBOH (:KXKe-
Haf) WaX KallHLeoOpa3Hoi (raiieHas) H3BeCTblO, KOTOPYIO NOAAIOT
HeGo/IbUIMMH MOPLUSIMH NpH TUIAaTeNbHOM nepeMelinsaHuu. Henou-
Hasi HefTpadu3alusa KUMKKH MPUBOAUT K NMOTEPSM KHCJAOTHI H KOp-
pO3uH amnapatypsi, a NepelienayHBaHHe ee MOBLILIAET COAepKaHHe
¢cBOGOAHOR H3BECTH M COOTBETCTBEHHO yMEHbIIAeT COAeplKaHHe YK-
CYCHOKHCJIOrO KaniblUsl B YKCYCHOKaJblHeBoM nopoike. Hefitpanu-
30BAHHYIO XHXKKY OTCTaHBAIOT, HABEPX BCIJILIBAET HEKOTOPOE KOJH-
YEeCTBO CMOJIBI, BHH3 OMYyCKaeTcs lijaM (MeXaHHYeCKHe NMPHMECH).

CMONy (CHHUMAlOT KOBIUOM, OCBETJIEHHYIO HEHTPa/JH30BaHHYIO
KHUKKY CAUBAIOT B COOPHHUK, a lIJIAM NPOMBIBAIOT BOAOH H YRAAJAIOT
13 yexa. [IpoMBIBHY10 BOAY NPHCOEAHHSAIOT K OCBETIIEHHOH HEATpaJHU-
30BAHHOM KUXKKe, MOMellaeMoii B Ky6 1/ OTTOHKH CNHPTA-ChHIpILA.

B ky6e nocJ/e neperoHKH OCTaeTCs PacTBOP YKCYCHOKaJIbLHeBOMH
COJIH, KOTOPBIH YyNapHBalOT B KOpoGKe W CYLIAT Ha MJIUTAX MOPAYHMH
AbIMOBBIMH raszamu. Brifensiomuecs npyu BhiNapKke U cylIKe BOASHBIE
napbl yxoast B atmoctepy. KoHeuHbIM NPOAYKTOM CYUIKH SBJSETCS
YepHBbIl yKCYCHOKAJIbUHMEBBI mopowok ¢ copepxanuem 60—70%
6€3BOJHOIO0 YKCYCHOKHCJIOTO KaJibllHsi, CUHTass Ha O6e3BOAHLIA Mo-
POLIOK.

CaupT-ceipen, ecad ero BbipaGaThiBalOT, B MOCJAeNYIOLEM MOA-
BePraloT OUHCTKE U pPeKTHOHKAILHH.
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Heckonbko yJlyUIIeHHBIM ABJSETCS Cnoco6 XOJO0JHOTO Hachllile-
HHST JKHIKKH, OCBOGOXKAEHHOH H OT pacTBOPUMOI cMoJbl. [locsenHion
yAAJISAI0T NYyTEM MEPEeroHKH XKHKKHK J0 ee HeATpa/sH3alHtu UIH IyTeM
NPOMBIBKH 00€CCIHPTOBAHHOIO PAacTBOPA YKCYCHOKAJbLHEBOH COJIH,
NPOMBITOfi OTCTOHHON CMOJIOH. B mepsoM ciydyae nosaydaercsi cepbii
YKCYCHOKaJIbIIHEBBI MOPOLIOK ¢ copep:xkanueM 78—85% GessoaHoro
YKCYCHOKHCJIOI'O KaJbIHsl, CUHTAs Ha Oe3BOJAHBLIH NOPOLIOK; BO BTO-
poM cJayuyae — cepoBaThiif NMOPOIIOK ¢ cogep:Kanuem o 75% ykcye-
HOKHCJIOTO KaJblius,

Crnoco6 X0J0AHOTO HACHIUEHHSI B TOM HJH HHOM BHJE MpHMe-
HAETCS JIHLIb HA MEIKHX 3aBOAAX CYXOH NeperoHKH Aepena.

Dosee coBeplleHHBIM ABJISIETCA CNOCOG TrOPSAYEro HacH -
Ul e HH s, BCTpPEUAIOUIUMACS Ha CYXONEPEroHHLIX 3aBojlax MaJoi
1 cpeiHeilt npou3BOAHTesNbHOCTH. I1o 3TOMy cnoco6y KHUXKKY mocne
OTCTAaHBAHHsI meperoHsIoT B Ky6Ge-Hcnapurene, O6pasyiouuecs napel
JIETKOJNIETYYHX BellecTs (cnUpPTH, 3(QHUPbl, KETOHBI, aJbAETHIbl),
KHCJIOT M BOJBl MPOMYCKAIOT Yepe3 CJ0H H3BECTKOBOI'O MOJIOKA B OJ-
HOM WJIH JABYX HAaCBITHTEJNSX, B KOTOPbIX KHCJATH HeHTpasu3yloTcs,
a oCTaJjbHble NMapel MPOXOASAT B XOJOAHJAbHHUK H KOHAEHCHPYIOTCS.
B mneperonHom annapaTe ocTaercsi pacTBOpHMasi CMoJia, KOTOPYIO
BHIBOASAT B cOOpHHK. [lpoliecc nmeperoHKH M HelTpasH3alLHH 3aKJIO-
yaercst B CJACAYIOLIEM: OTCTOSIBIIYIOCS KHKKY MepenuBaloT B Ky6-
UCMIAPHTEJNb, H3 HEro Mapkl OTBOJASAT B NMEPBHIH HACBLITHTEs b. B Hachl-
THTeJle KHCJible Tapbl 6ap60OTHPYIOT uepes CJIoH H3BECTKOBOFO MOJIOKA
BLICOTOH A0 35 cMm, TAe NOMTH MOJIHOCTbIO HeHTpasuaylorcs. Obpa-
3yeTcsl pacTBOp yKCYCHOKaJibLHeBOH cosd. Ero cnyckaioT B cOOPHHK
H B TeueHHe CYTOK OTCTaHBAIOT OT MeXaHHUYeCKHX npuMeceit. Ins
NOJHOTBl HEHTpaJIH3aLHH Napbl U3 [eDBOTO HACBITHTEJS MOXHO NpoO-
MyCTUTh uepe3 BTOPOH HACLITHTeNb, KOTOpHIH (mss yno6ecrBa palo-
Tbi) COEAMHEH TakKke ¢ KybOoM-ucnmapureneMm. [laphl u3 HachITHTeJs
(BTOPOrO HJH NEpBOTO) KOHAEHCHDYIOTCSt B XOJIOAHJIbHHKE, IOJIY-
YeHHBIH CHNHPT-ChIpel] QTBOAAT B cOOpHHK. UToGHl MOBEICHTH Kpe-
NOCTh CNHPTA-CHIPUA, IPAKTHYECKH OTGHPAIOT KOHACHCAT IPH OTTOH-
ke nepsbix 30% :KMKKH, 8 OCTaJibHble Napbl BHINYCKAIOT B aTMOC-
depy. IMonyuaemniit coipenr comepxut 6—10% (o6beMH.) cnupra.
PacrtBopa ¢ coxepxanneM 20—259% yKCyCHOKHCJIOrO KaJjblHsl MOJY-
yaercsi okoso 65% ot Beca KHXKKHM. PacTBopuMOil CMOJBI, BJAaXK-
HocTbio 0KOs10 30% u kHcaOTHOCTBIO g0 109%, moayuaercs npuMepHo
7% ot Beca KHKKH.

CioxHble 3G HpHI, COAEDPXKALIHECS B XKHXKKE, MOTYT GLITh HCIOJb-
30BaHbl B KauyecTBe pacTBOPHTENA, HO npH 6ap6GOTHPOBAHUM HX Na-
POB uepe3 HM3BECTKOBOE MOJIOKO B HACBITHTE/SIX OHH OMBLISIIOTCH,
BBIAEJISAST COOTBETCTBYIOLIHE CNUPTBE H KHcaoThl. Ecau Tpebyercs
COXpaHUTb 9TH 3QHPH, TO TPEXKYOOBLIH annapar cHaGXxaloTr pedaer-
MaropoMm. YUepes Hero B HayaJie NeperoHKH NpPONYCKAOT NaphLl U3
KybGa-ucnapurenss 1 MefJIeHHO OTGHPAIOT TaK Ha3blBAeMbIH KHCJDIEf
COUpT-chIpEl], HMEIOUHi B CBOEM COCTAaBe HE TOJIBKO CNMUPTHI U 3(]H-
Pbl, HO u HEKOTOpOe KoJuyecTBo kucaoth (Ao 2%). Kak toabko
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npoGel Kucaoro cnupra ¢ 15%-HbIM pacTBOPOM NOBapeHHOH CoJH
HepecTaHyT AaBaTh BCIIbIBaeMble Mac/ja (3(HpH), 0T60pP KHCAOrO
coupra IpekpamalT H napbl H3 KyOa-HClapHrens HalpaBasior
B HacbiTHTeab. JlanbHelHHil npollecc onxcaH Boline. BbiXoA KUCJI0OTO
cnupra kpenocrbio 10—159% (o6beMHbBIX) paBen 5—8Y% ot Beca
JKHAKKH,

Ynapusanue pacrsopa YKCYcHOKarbyuesou cosu
U cyuwika YnaperHozo pacreopa

OrcTosIBIIMHCA PacTBOP YKCYCHOKaJbLHEBOH COJH B NpocTefleM
caydyae ynapuBalT B Halle [JO KalIHLeo6pa3HOro COCTOSIHMS (mpH
3TOM KOHI[EHTPALHs YKCYCHOKHCJOro Kanabuus gocturaer 40—55%)
U CyllaT Ha NJuTax npH teMnepatype He Boie 120—130° go Baax-
Hocty 6Y%. BricylieHHBI MOPOLIOK YNaKOBLIBAIOT B POrOXKHBIE KYJH
uay GymaxHble Mewkd. O6GOrpesaioT yalld TAYXHUM napoM, a IJiH-
Thl — OTXOASILIMMY JBIMOBBIMH ra3aMy. BrinapHble ualluy, Kak H MJH-
Thl, NPOCTHl MO YCTPOHCTBY, HO MAJIONPOU3BOJAUTENbHEl H CO3/AIOT
TAKeble yCa0BHsl Aas paboThl. K ToMy e BblnapHble udalld Tpe-
OyioT GoJbLIOrO0 pacxoja napa.

Donee coBsepiieHHbIM siBAA€TCS ynapHBaHHe pacTtBopa B Tpex-
KOPNMYCHOM BAKyyM-BBIIADHOM annapate A0 KOHUEHTPAUUH CYXHX
sewtects 30—32%, npu KOTOPOl YKCYCHOKHC/BIA KaAbLHi eliie He .
KpHcTananudyercs. [adablle pacTBOp KOHUEHTPHpyOT Ha GapaGan-
HBEIX CYWIHJKax [0 nacroo0pa3Horo COCTOSIHHSA, KOrjla COoAep:KaHue
Baaru cocrasasier 45—509%. Cywmar nacry Ha BepTHKaJbHBIX JeH-
TOYHBIX CyLIHJKax 40 BJaxHoCcTH 6—14%.

YrnoMsiHyTHIE 34eChb BaKyyM-BbIIApHOH amnmnapat HMeeT MHOro
ofuiero ¢ NpuMeHsieMbBIM 151 06eCCMOJHBAHHA OO6ECCIHPTOBAHHOH
JKHXKKH, KOTODHIt ONHCAH HHXKe.

DapaGaHHas cyiinjka COCTOMT H3 ABYX MEAJEHHO BpallaloUIHX-
cs1 6apaGaHOB, YAaCTHYHO MOrpyXeHHLIX B pactBop. bapabaunl o6o-
rpeBalOTCs HACHILEHHBIM MapoM JaBjaeHueMm 2—2,5 arTm, HapyXKHas
OBEPXHOCTb HX CMAUMBAETCS CJ0eM DacTBOpa YKCYCHOKaJblHeBOH
COJIH, ycneBalollero 3a oauH o6opor Gapab6ana ynapurbcsa 10 Nacro-
o6pasHoro cocrosHusa. [lapel Boawl ynaasitoTCss M3 NOMeEULeHHS,
a nacroo0pasHyio Maccy CHHMAlOT HOXOM, H OHa majaaer B GyHKep
04 CYWHJAKOH., DTy Maccy JEHTOYHBIM TPaHCIoOprepoM NOAAIOT
B CMECHTeJb U faJjiee B 3aTrPy30YHbIi sUIHK BEPTHKaJbHOH JE€HTOU-
HOI CYLIHJIKH, COCTOSIILEH H3 NMPSIMOYrofbHOK KaMephl, pasiesneHHOM
neperopoiKaMH Ha CEKLHH, B KOTOPLIX MO POJIMKAM ABHKETCH CeTKa.
B 3arpy3ouHOM sliMKe ceTKa 3aXBaThIBA€T B CBOH siYefKH [acTy
H NPOXOAHT C Hefl MO CYIIHJbHOH KaMepe HaBcTpeyy AbIMOBLHIM
rasaM, nocrynawouium c temneparypoit 200—250°. BolicylueHHbL
YKCYCHOKaJIbLIHeBbLIil MOPOIIOK BLITPSIXMBAETCS M3 CETKH Ha JIEHTOU-
HBIfi Tpaucnoprep W Nnoaaercss Ha ynakoBKy. Cymuika cHaGxeHa
BEHTHJIATOPOM H LMKJIOHOM [Jisl YJABJAHBAHHS [bIJIH U3 OTXOMASLIHX
rasos. I1pousBoanTeNbHOCTb TaKol cywHaku 1,2 ke mopolika B uac
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na 1 m? cerku. Cinellyer 3aMeTHTb, YTO NPH YIJIEKKEHHH H CKUra-
HHH JPEBECHHBI B TONKE-reHepaTope MOPOLIOK [IOJNYYalOT B NyJbBe-
pU3ALHOHHOH CYIUW/IKe (MOaoBoi uJaH 0ecrnofoBod) M3 pacTeopa
yKCYCHOKaJIbLUHEBOH COJIH, 06pa3yeMoro nyTeM yJaBJHBaHHA KHCJO-
Thl HEMOCPeACTBEHHO U3 MAPOrasoBOH CMECH.

I1pu nepepaboTKe KHMKKH CIHPTOMOPOIUKOBHIM METOLOM BBIXOJ
ceporo nopowka u3 | ck4. m® nepeyrseHubix Gepe3oBLIX APOB CO-
crasaser 27—30 ke, a yepHoro — 25-—30 k.

OuucTka u pekTupuKkayus cnupTa-coLPYa u KUCA020 CRUPTA

Jisi OUMCTKM W YKpPEenJIeHUst CHUPTA-ChIpLa M KHCJOro CHHpTa
NPUMEHSIOT peKTH(HKALHOHHBIE ammaparthl NMepPHONUYECKOrO AEeHCT-
pHsi. CIUPT-chIpel pasrOHSIOT Ha TPH (PPAKUHH: TOJIOBHYIO, CPELHIOI0
a1 xBocToBYiO. Ileppas ¢pakuus, kpenocteio 60—70% (o6beMHBIX),
COEPXKHUT T/NaBHLIM 06pa3oM 3QHPH, alLeTOH H HeGOJMbLIYI0 YacTh
merawona. Bropas ¢dpakuus, kpenocteio 80—90%, B ocHoBHOM cO-
CTOHT H3 METaHOJa H TPeThsi, kpenocroio 20—30Y%, npeumymectseH-
HO H3 CMHPTOBBIX MaceJs, MeTaHoJa B Hell HEMHOro. AJJHJOBble
Macja, cojepiKauiuecst B TpeThell (paKUHH, HENPHUATHO MNAXHYT
¥ BPeLHOo BJAHAIOT Ha 3peHHe, OCTATOK OT HEPEroHKH CIYCKAIOT U3
Ky6a B KaHaJHM3aUHMIO, COAepKAHHe CHNHPTA B HEM COCTaBJSAET
5—15% or cnupra, 3arpyxxenHoro B Ky6. Ilpu moBTOpHO!H peKTHOH-
Kauuy TIOJyYeHHble (PaKUMH PasbapAsOT BOAOH 1O KPEMOCTH
20—30% (o6beMmHbIX), yTOo obJeryaer BbIZEJEHHe Macea H yJayu-
lwaer OoTAeNeHHe JIErKOKHMSIIHX KOMIOHeHTOB. B peaynbrare pekru-
DUKaLKK 3THX Da3faBJAEHHBIX ¢paKiuil NOJydYarT JierkHe Macjaa
(>¢uper); aueronuctolit cnupt Kpenoctelo 90—929% (o6beMHBIX),
cofepxawuii He MeHee 559, alerona; cnupt Kpenoctbio 95—97%
(o6beMHBIX), copepxamuit 20—259, aueroHa; yxpenJeHHbIH MeTa-
Hoa Kpemocthio 98,6—98,8% (o6beMHbIX); aA/HIOBBIA CIHPT Kpe-
nocteio 40—50%- (o6bemHbix). B KyGoBoM ocTaTKe COmepKHTCS
11—139% cnupra OT 3arpyKeHHOro Ha peKTH(UKAUHUIO. DTOT CIHPT
VYXOLMUT B KaHaJHU3aLHUIO H SIBJsIETCS NoTepeli B NPOH3BOACTBE.

[Tpu pexTHdHKAaUMM KHUCIOrO CIHPTA NOMYHAIOT CJAEAyHOLLHe
bpakuuu: sdupHo-apeBecHble Macna (M), comepxaiiue He Me-
Hee 759 sdupos; pactBopuTens auetoHoMmerunauerar (AMA), co-
depxauini He menee 60% »dupoB, B ero cocras BXOJUT MeTHJalle-
TaT u HeGOoJIblIOe KOJMYECTBO AalleTOHA; pPacTBOPHTENbL — JIETKue
ApesecHele Macaa (JIJM), cocTrosmuit M3 auerodHa, MeTaHoJa,
MeTujanerara ¥ Apyrux 3(HpoB; YKPeNJIeHHbI# MeTaHoJ; XBOCTOBOMH
NOTOH, COCTOSILLUI W3 CMECH aJIMJIOBOTQ CIHPTA, METAHOMA H THAKe-
JIBIX JpeBecHBIX MaceJ.

Ha cnupronopoikoBLHX 3aBOAAX BBHIXOA CHHPTOBHIX MPOAYKTOB
(8 100%-noM BbIpaxenuu) coctaBiser 7—& k2 u3 | cxka. M3 mepe-
yrieHnusix Gepe3oBblX ApoB. Ero MOXHO YBENHYHTb NyTeM yMeHb-
LleHHs moTeps.
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IMepepaboTka KUXKKH IyTeM
HEMOCPEeACTBEHHOT0 H3BJIEYEHHs YKCYCHOH KHCJOTBI

Ha cmeny ycrapeBuleMy COMPTONOPOUIKOBOMY METOAY mepepa-
BOTKM >KMMKKH NDHLIIH HOBbie, 60/ee COBEPLUIEHHblE METOAbl, OCHO-
BaHHble HA HENOCPEACTBEHHOM H3BJEUEHHH YKCYCHOH KHCJIOTBI U3
KukKH, TIpM HUX He pacXoLyloTcs XHMHKaThi (M3BecTb, CepHas
KHCJ0TA), CHHIKAETCsl PacXoj napa, 3J1eKTPOIHepruy, Boan u pabo-
yeil CHJIBI, NOBHIIIAETCS KO3(h(HUUHEHT U3BJEUEHHS YKCYCHOH KHCJO-
Tl M COOTBETCTBEHHO BBIXOJ €€ Ha eLHHULY nepepabaTbiBaeMOoi
npesecuubl. To 06CTOATENBCTBO, YTO B HACTOsLLEE BpeMsi ellle MPH-
MEHSIIOT CHHPTONOPOILIKOBLIE METOHN nepepaboTKH KHIKKH, OOBSIC-
HSIETCS1 TE€M, YTO OH CPaBHHUTEJBHO MPOCT.

K merogam HenocpeACTBEHHOrO H3BJECUEHHS YKCYCHOH KHCJOTEL
H3 KHKKH OTHOCSITCS: 3KCTPAKLUKA YKCYCHOH KHCJIOTH H3 obeccnup-
TOBAHHOH M 06ECCMOJEHHON KHMXKKH (MHOTZa TOJAbKCO ofbeccnupro-
BAaHHOI) OpPraHMYEeCKHMH PACTBOPHTENSIMH; a3eoTponHoe 00€3BOXKH-
BaHue Mapos 0GeccnupTOBaHHOM U 06eCCMOJIeHHOH XKHMKKH (YKpen-
JleHHe pacTBOPOB YKCYCHOH KHCJOTHI); aGcopOuus yKCyCHOH KHCJO-
Thbl M3 NAPOB NEPErHAHHON JKUKKHM CMOJISIHBIME MacJaaMH.

Pa6ora no 3tuM Metronam OoOBIYHO CBOAUTCST K 06ecCnHpTOBLIBA-
HUIO # 0GeCCMOJIHBAHHIO JKHXKKH H H3BJEUEHHIO H3 Hee YKCYCHOI
KHCJIOTHI.

(O6eccnUPTORLIBAHUE KUKKH 3aK/JIOYAETCsST B OTTOHKe CIIMPTOBBLIX
TIPOLYKTOB, B COCTAB KOTOPbIX BXOAST BCE JIETKOJIETYYHe KOMIOHEH-
Thl, COAEpKaIUeCs B XKHKKe, U T€ BEICOKOKHIIAUINe BelllecTBa, KOTO-
pble neperoHsiiorca B cMecu ¢ HAMH. OBECCMONHBAIOT XKHXKKY NMyTeM
oT/[e/IeH)s] HEPACTBOPHMOI CMOJILI OTCTaHBaHHEM, a pacTBOPHMOM —
AeperoHKod MM uacTHYHOl 3kcTpakuued. [locsefoBartenbHOCTH OT-
IeJbHBIX OMepaunudii U NYTH HUX MPOBeLEHHs 3aBHUCAT OT MeToJa
M3BJIEUEHHS YKCYCHOH KHCJOTHI H3 XKHAKKH.

O6eccnupTossi8anue HuXKL

CnupToBble NPOAYKTHl OTPOHSIIOT OT KHKKH B 00eCCIHDPTORLIBAIO-
IeM HenpephiBHOAEHCTBYIOLIeM  PeKTH(MPHKALHOHHOM  anmnapare
(puc. 12). JKuxka nogaercs yepe3 geterMaTop-nogorpesartens 3,
rje HarpeBaeTcs jo TeMmnepaTtyps okojo 50°, M mocTymaeT Ha BEpX-
HIOIO TapesKy HCUEPIHIBAIOLIEH KOJIOHHBI 6, B KOTOPOH OTTOHSIOTCS!
cnupToBble NPONYKTH. [loJIHOTY ucuepnbiBAHHS NPOBEPSIIOT NyTeM
oTr6opa npolbbl NapoB C HHXKHHUX TapesOK HCUEPNbIBAIOILEH KOJOHHEL.
O6ecciuproBaHHast JKUXKKa U3 KOJOHHBI NOCTYaeT yepe3 XOJ0LUIb-
HUK /0 B 6GaKH-OTCTOHHHKH AJS OTJAEJEeHHS OT HepacTBOPHMOIl CMO-
abl. ITapu 13 WcuepnbiBaoulell KOJOHHBL NEPEXOASIT B YKPENJsIoUyIo
KOMOHHY 12, rpe codepKanue JIETKONETYUHX KOMIOHEHTOB B HHX
yBeauuuBaercsa. Ha HMXKHHX Tapenxax KOJIOHHBI NpPH TeMmepaType
97—98° nakannuBalOTCs JIETrKHe CMOJISIHBIE Macna, KOTOphie uepes
xonoaunbHuK /I u dnopentuny I3 mocrynaior B c60pHHK. HucTui-
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JSIT W3 NapoB YKpenJasioulefl KOJOHHB SBJSeTCS MeTaHOJOM-CHIp-
poM. Bo3gywHHKH CMHPTOBLIX anmnapaToB H €MKOCTeH COedHHEHH
¢ abcopbepom 19, 6.7181‘0}.13})9{ yeMy YMEHBHIAIOTCS MOTEpPH CHUPTO-
BBIX TPOLYKTOB.

BeneacTBHe KOHAGHCAUMH COAEPKAILUHXCA B KHKKe (EHONOB
H adbAeruioB B QopManbAeruiHple cMOJbl, KOTOPbiE BMECTE C JAPY-
rHMH NPOAYKTaMH NHpoJH3a o6pasyloT OYeHb BA3KYIO Maccy, Ha

Bosdyuruk

Bozywnun

Osecerupmobmiras
HCUHCHT
(7z_)
;
/ |
Huscka K napobomy nacocy

Puc. 12. O6eccnupToBLIBAIOIHKA annapar:

1 u 2— Hacocsl; § — fedurerMaTop-NOZOTPeBaTeNs; ¢ — 6ad0K NOCTOAHHOrO ypoB-

#A; 5, /14 u 16 — H3MepHTENH CKOPOCTH: 6 -~ HcuepnbBaloulas KOJOHHA, 7 — pasfe-

JAutenb;, 8 u [[ — 3MeeBHKOBble XOVIOAHMAbHHKK; ¢ — KHIOATHABHHK {HCOapHTenb);

10~xonozmnbuux 12 — ykpenasiouas Koodka; 13 — dbaopeHTHHa; 15 H 20 — KOH-

JEHCAaTOpH; ]7—K0)ny0frpy6Hblﬁ XOJNOAHJNBHHK; I8 — cMOTPOBOH ¢poHapb; 19— aG-
copGep
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TapeJKax HcUepnniBawulefi KOJOHHBI H TPyGKax KUNATHJIABHHKA
BhINAjaeT MeK. YKaszaHHble anfapaTrhl OYHLILAIOT OT NeKa pas B 3—4
Heleslu; YKpeJsIoUlylo KOJOHHY uHCTAT pa3 B 3 MecsAua.

Hasa Toro yto6pl yMEHbUIHTb OCMOJIEHHE annaparypbl, XKHKKY
nojamt na obGeccnupTOBLIBAHHE BMECTe € HEPacTBOPHMOH CMOJIOH,
B KOTOpPOH COlep:KaTCs CMOJsiHble MacJga, CrnocoGHble pacTBOPATH
NPOAYKTH KOHJeHcauHMH. B 3ToMm mpouecce HepacTBOpPUMYIO CMOJY
MOXXHO 3aMEeHHTb CMOJISHBIMH MAacJ/laMH,

B pesysbTaTe D€pErOHKH MKHXKKH H2a OOECCHHPTOBLIBAIOLIEM
anmaparte moJay4aercss MeTaHOJ-Chipell, 0GeCCIHPTOBaHHAS KHMKKA
U JieTKHe CMOJsAHble Mmacnaa. Kpemocts Meradosa-ceipua 60—75%
(o6bemubIX). Beixoa ero or nepepaGotaHHoi »uxku 6—79% (Beco-
BbIX). MeraHoa-coipen coaepxHut (8 Bec. %): cnupros 40—55, adu-
poB 7—13, anabaerugoB u KeroHoB 16—17, kucaor 0,2—0,3.

OGeccnuproBaHHast XHXKKa NMOYTH MOJHOCTBIO OCBOGOXKAEHA OT
JIETKOJIETYUHUX KOMIIOHEHTOB, B Hell colepXHTca (B Bec. % ): cnupTos
0,15—0,25, kucsaor 9,5—10,5, pactsopumoit cmoan 4,5—6, ocrasb-
Hoe Bojaa.

Jlerkue cMoasiHble Macsaa comepxat denoant (15—20%), dyp-
dypoa (xo 5% ), HEKOTOpPOEe KOJIMYECTBO BBICUIMX KETOHOB H 3(HPOB,
HeliTpasbHele BellecTBa. Brixoa 3Tux macea cocrasasier 0,4—0,5%
(BecoBbIX) oT mepepaGoTaHHON KHXKKH. B cmecu ¢ JlerknMH macJja-
MH H3 MAacCJ/JOOTCTOHHHKOB JJisi KHCJOH BOAL OHH MOTYT OHITb
HCIIOJIb30BaHBl B KaueCTBe (JIOTALHOHHBIX MaceJs HJH NepepaloTaHb!
Ha JEerTsapHoe Macio.

Obeccmonusanue 0b6eccnupToBanHOl HUMKKY

OG6eccniupTOBaHHYIO XKHKKY N0C/€ OTCTAUBAHHUS H OTAENEHHS O1
HEPACTBOPHMOH CMOJIBI MEPETOHAIOT AJs1 OCBOGOXK/AEHHS OT PacTBo-
puMOit cMoabl. [leperoHKy MOXKHO 3aMeHHTb YACTHUHON 3KCTpakKUHek
3THUNALETATOM HWJH JHXJOP3TAHOM, HO B 3TOM CJydyae CMOJIHCTHIE
BELIECTBA NEPEXOAAT B IKCTPAKT, U3 KOTOPOro HX HYXKHO BBIAENSIThH
TyTeM OTFOHKH pacTBOpHTens, O0O0E3BOXKHBAHHA H  H3BJeUeHHSs
KHCJIOT.

JKHKKY TeperoHsioT B OZHOKODNYCHBIX annapatax (Hcmapure-
JIN) MM TPEXKOPNYCHLIX BAKyyM-BblapHbIX annaparax. [lepsbiMu
MOJIL3YIOTCA MPH H3BJEUYEHHH YKCYCHOH KHCJOTHl H3 KHCJAOH BOJbI
B T1apoBO# (haze MeTOAOM a3eOTPOMHH, HJIH aGCOPOILHH, BTOPLIM —
IpY U3BJICUEHHH YKCYCHOR KHCJOTH U3 KHCJOH BOABl B XKHAKOH dase
METOAOM 3KCTPAKIHH.

B tpexkopnycHoM BaKyyM-BHINapHOM alnaparte KOphnyca coeiu-
HEHbl Mexay CO60# NMocC/ea0BaTebHO, KaXKAblH U3 HHUX HMeeT BHYT-
PEHHIOWO, MAH BBHIHOCHYIO, HAarpeBaTe/bHYIO TPyOuaTKy (MCIapUTeb)
H JIOBYILKY.

[Ipy TpexkopmycHOM BaKyyM-BHIIapHOM anmnaparte ¢ BHIHOCHBIMH
ucnapurensaMu (puc. 13) o06GeccnHpPTOBAHHYI0 M OTCTOSIBLIYIOCH
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Puc. 13. Tpexkopnycuui BaKyyM-BhIApHOH anmapar

1, 2, 20 u 2! — uenrpobexunie HAcoCH; 3 ¥ 24 — GaukM TNOCTOAHHOLO YPOBHA; 4, 7 U 9 —

annapara; 5, 6 u 8 — HcnapHTenx [IepBOra, BTOPOro H TPeThero Kopmycos; /0 H /2 — Kou,
PH; I6 — cKpyG6ep;

COOTBETCTBEHHO [Ie
17 8 18 — BAKYYM-HACOCH; 22 u 23

AeHcATODN; 1, 13 u 19 —
— XOJIOAHUNBHHKH; 25 —~ BAKYYM-IDHEMBHKH; 26 — c6

DBLIA, BTOPON H TpeTHi KOpnycs
palneautens; {4 ¥ 15 — sxkexro-

OPHHK DacTBOPHMON CMOJIM



JKHKKY NMOAAKT HACOCOM B nepBulil 4 Kopnyc annapara. 31ech, Kak
H B JPYTHX KOpNycax, *KHMKKa PacTeKaercsi 1O HAKJIOHHOH CerMeHT-
HOH TapeJsiKe, 3aHHUMAIOILEH NPUMEPHO NOJIOBHHY CeuyeHHs KOopmyca,
4YTo cmoco6CTByeT Jydwleil cenapauud napa. M3 kopnyca XHXka
NOCTyNaeT B HU3 HCapuTess 5, OTKyAa NapoXHAKOCTHAsl 3MYJbCHA
Bo3Bpallaercs B nepsulil kopnyc. LIUpKy/IsAUHAS KHKKH MeXAY Kop-
nycoM M HClapuTeseM yJydllaer mpouecc tenjoobMena. B mepsom
Kopriyce anmaparta pa3peeHHe OGBIYHO He CO3AA€TCsl M TeMIlepa-
Typa Aepxurtca B npepesax 106—108° Ilapet kuc/oi Boasl ¢ NpH-
MEChi0 MaceJs NPOXOAAT Yepe3 JIOBYLIKY B MeXTPyOHOe NMpOCTpaHCT-
BO HcrapuTesss 6 BTOPOTO KOpIyca, re HCIOJb3YIOTCS B KauecTBe
rpeollero areira, YacTHuHo ynmapeHHas MKHXKKa H3 HHXKHeil uyacTH
HCOAPUTENs NMEPBOrO KOphyca, BBUAY Pa3HOCTH AaBJEHHH, Nepexo-
JUUT BO BTOPOH KOpNyc 7, pa3pexeHHe B KOTOPOM COCTaBJ/ISIET OKOJIO
300 mm pr. ct. LIMpKyJAHDPYS] MexAy BTODLIM KODNMYCOM M ero ucna-
PHTEJIEM, KHKKa 000OrpeBaeTcs COKOBBIM IApOM H3 MEPBOTO KOpPMYy-
ca. Boigenusmivecs napel KHCJ0OR BOABI C NMPHUMeChi0 Macesa MpPOXo-
AT Yepe3 JIOBYIIKY M B KauyecTBe TPeEIONIEro areHra nocTynaioT
B MeXTpyOHOE NpPOCTPAHCTBO HCNapHTensi 8 TpeTbero Kopnyca, Tyaa
3Ke HanpaaJsiioT KOHJEHCAT H3 MexXTpyOGHOro mpocTpaHcTBa HchapH-
TeJist BTOPOro Kopnyca. YnapeHHas KHKKa M3 HMXKHeH yacTH ucna-
puTeas BTOPOTO KOpIyca NMepexofHT B TpeTHil kopnyc 9, rae paspe-
JKeHHe cocTaBssieT He MeHee 600 mm pT. cT. 31ech, KaKk H BO BTOPOM
KOpIyce, HMeeT MeCTo caMoucrnapeHde. B Tperbem Kopmyce KHXKKa
OKOHYaTeNbHO ynapHBaercs, B pe3ysbTaTe Yero moJyyaercsi HEKOTO-
poe KOJIMYEeCcTBO MapoB KHCJOH BOABI C MPUMECbIO Maces H pacTBo-
puMas cmoJsa. [lapu M3 TpeTbero kopnyca Tak:xKe NPOXOAAT uepes
JIOBYWIKY H NOCTYNAOT B OCHOBHONH M JOMNOJIHUTE/bHbIH KOHIEHCca-
Topul /0 u /2. ITonyueHHBIHi H3 3TUX NapOB KOHJAEHCAT, a TaKKe
KOHAEHCAT H3 MeXTPYOHOTO MNpPOCTPAHCTBA HCHApPHTENs TPeTbero
Kopnyca, npolleJlIH} XOJA0AHAbHUK 22, HANDaBJASAIOTCSl Yepe3 XoJIo-
JUABHUK 23 B MACJIOOTCTOMHHUKH [/l OTAENeHHs KHCJOH BOIbl OT
macen. Bo3gyx M3 cHcTeMbl yaassieTcsli MapoBbIM 3xeKTopom [4
unn 15, nu6o BakyyMm-nacocom 17 unu 18.

PacTBOpHMYIO CMOJIy M3 HCIADHTEJsI TPETHErO KOpIyca NepHOIH-
YECKH CMYCKAlOT MpH MOMOILH BAaKyyM-PHEMHHKOB 25, BpeMeHaMH
ee CNYCKAlOT TAKXKe M3 HCIapHTesieil MepBOro H BTOPOTO KOPMYCOB,
uytoGBl MpefyNnpeanuTs 3THM HUX 3acMoJdenue. [lonyuaemass npu obec-
CMOJIMBAHHH JKHKKH KHcaas Boja coiep:KHT okoso 10% kwucior,
1,5% cMoaucTeiX Bellects 1 okoqo 909% soabl. Pactsopumas cMoaa,
B CBOIO ouepejb, Comepxut okoso 109 kucmor, 50—55% macen
n neka v 30—35% Boawl.

O6e3BoXHBalHHe CMOJIBI

DToT npouecc NPOBOAAT B anmaparax HelpepbisHOro JH6o nepuo-
JHYECKOro AeicTBHs. B HempepbiBHOAEHCTBYIOIEM CMOJ1006@3BOXKHU-
BaiolleM annapare (puc. 14) npu pabote moA aTMoCPpepHbIM
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nasjaeHneM cMoJa u3 c6OpHHKA noJaercsi-HacocOM: yepes  moaorpe-
paTeqb 3 B KOJIOHHY 4, Ha Bcex TapesKax KOTOPOHR pacnoJoMKeHb
3MEeBHKH AJs1 rayxoro napa. Onyckasicb B KOJOHHE HaBCTpeuy
BOAAHBIM NapaM u3 Gap6oTepa u mapaM KHCJAO# BOABL, cMoJa npo-
XOAUT B KHOATHJALHHK 9, a H3 Hero— B c60pﬂm( OGESBO)KGHHOH
CMOJIBL .
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Puc. 14. HenpeprisnopgelicTyomuii . .',i“,
CMO.}TOOGeBBO)KHBalOLLLHH annapar:
1 -~ 6a40K NOCTOSIHHOro ypoBHA; 2, 8§ n [0 — cMOTpOBLI® d)oHapu 3——no
pOrpeBaTeflb; 4 — KOJIOHHA; § — NEHOYJOBHTedb; 6 — XOJOLHABHHK; 7 — pas-.. -

JeJHTeNb; § — KHNATHABHMK

KoHnencar u3 napoB KoJIOHHBI B BHAE KHCJIOH BOABI C ﬂpHMer}O
Macey HanpaBJsieTCsl B Mac/100TCTOHHUKH.

Hans paGotel nmox paspemenuem (200 mm pT cT.) cmon006e330~
HHUBAOUMHE annapar APHCOeJMHSIOT K BaKyyMHOH JIMHHH TPeXKop-
NycHoro BhIMapHOro anmaparta, 06eCCMOHBAIOLLENO : JKHXKKY, H
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CHa0XKawoT AByMs MepHOAHYECKH AeHCTBYIOIIMMH BaKyyM-GaukaMmu
s oT0Opa KUCJIOH BOAB B MAaCJOOTCTOHHHKH U OGapoMeTpHUYeCKoi
Tpyboil A/ oTBoAa 0GE3BOXKEHHOH CMOJIEI B COOPHHK.

[Tonyuaemas npu 0Ge3BOXKHBaHHM CMOJBLI KHCJasi Boda AOJXKHA
cofepxath He MeHee 8—10% kucsor. O6e3BoKeHHas cM0Jia OGLIYHO
copepxdr 4—69% KHCIOT, B TOM 4Hucae JeTyuHx Kucaor 2—3%.
BuaxHocTb ee He moJikHa npesbiiath 109%.

Ecau o6espoxuBaHHe BeAyT 10 MNOJYYEHHUS TOBApPHBIX COPTOB
CMOJIb — KOHAHUHOHHOR MM YBapeHHOH, TO COJepKaHHe BOALI
LO/KHO ObITh He Gosee 3% B nepmoit u 4% BO BTOpPOIHL.

B nepuoanuecku pmeficTBylollleM ammapaTte cMoJy 00e3BOKHBAIOT
B Kybe CO 3MEeBHKOM JJsi MMIYXOro napa H 6ap60Tep0M JJIs OCTPO-
ro napa. Ky6 coeanHeH c X0JOLUALHUKOM BBICOKO préon Anamer-
pOM He MeHee b AIOHMOB.

Ipn neperonke KHc/Aas BoAa C MPHMECHIO Mace] H3 XOJOLHJ/b-
HHKa HanpasJsieTcss B MacJooTcToiiHukY., HUTo6bl cMosa He momaja-
Ja B XOJOAHJbLHHK, pasorpesaloT ee B Kybe ocropoxHo. Ilocse
OTTOHKH KHCJOH BOAbI 006e3BOXKEHHas CMOJia MapOBbIM HACOCOM
oTkauusaercs B c6opHuk. [1pu 3arpysounoit eMkocty Ky6a 11 T cmo-
JIBl NOJIHBIE Q60poT ero coctasasier 256—30 yacos.

Kueayo Bosy 4acTHUHO O0CBOGOXKIAIOT OT COAEPXKAIUUXCH B HeEil
CMOJISIHBIX Maces nyTeM OTCTaUBAHHA ee B JepeBsHHBIX, NOCJAENO-
BaTeJbHO COEINHHEHHBIX OTcTOHHMKax. IIpu 3TOM serkue cMmonsHble
macnaa, B KosinuectBe |—1,5% oT Beca KMCAOH BOABI, BCMJBIBAKIOT
HaBepx, a TAXKeJble ONYCKAWTCA Ha AHO. Jlerkne cMoJsiHble MacJa,
KaK 370 yXXe YNOMHHAJNOCh BbliLIE, HCAOJB3YIOTCA B KauecTBe (dJoTa-
UUOHHBIX Maces WM mepepaGaTHIBAIOTCA Ha HerTsapHoe Mmacsqo. Ts-
JKeable Macha npucoefHHAOTCs K cmone. Kucnmas soana mocne
OTCTaUBAHHs elile COJEPIKHUT HEKOTOPOE KOJHUYECTBO MaceJl, B TAKOM
BHIe ee CNyCKaOT B COOPHHK, a OTTYAA MOJAIOT HA 3KCTPAKLHIO.

AKCTPAKUHA YKCYCHOH KHCHOTH M3 KHCJOH BOZMI

YxcycHas KHC/IOTa, COREPIKAWAACH B KHCIOH BOJLE, H3BJEKAeTCs
OpraHMyeckKHM pacTBOPUTENEM, KOTOPBIH AOJNXKEH XOpolo pacTBO-
PATb YKCYCHYIO KHCJOTY, HO MJOXO ~— €e MpPHMecCH H BOAY, Obifb
JOCTYNHBIM H felleBbIiM, 06JajfaTh MaJoi PacTBOPUMOCTBIO B BOJE,
HH3KHM Y/[eJAbHbIM BECOM, HeOOJIbIIOH TENJIOEMKOCTbIO, HH3KOH TeM-
nepatypofi Kunesus, HeGOMbIIOH TEMJIOTOH HOMAPeHUS U MHHHMAJb-
HOH OrHEONaCHOCTbIO, B3PLIBOONACHOCTHIO U TOKCHUHOCTBIO. PacTBo-
psouas cnoco6HOCTL PacTBOPUTEJS B AAHHOM CJydyae XapakrepH-
3yercs KO3(p(pHUHEHTOM pacnpeaeseHds YKCYCHOH KHUCJOTHI, Bbipa-
JKAIOUWUM OTHOIUEHHE KOHUEHTPALUN YKCYCHOH KHCJIOTHl B 3KCTPaKTe
K KOHUEHTpaUMM ee B MPOIKCTPArupoBaHHOH Kuc/oi Bode. Uem
Gosiblile Ko3(DPHUUHEHT pacnpelesieHusi, TeM Jydllle HAET Mpolece
skeTpakuuy. Kosdouunenr pacnpenefeHus He ABJAAETCA [MOCTOSH-
HOMl BEJNHMYHHOH M M3MEHFETCH B 3aBHCHMOCTH OT KOHUEHTDAIUH
KHCTOTbL B KHCJIOH BOAE, NPUPO/BI M KOMHYECTBA PacTBOPUTENs], KOH-
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TAaKTa M BpeMeHM B3aUMOJAENCTBHA MeXAy KHMCJOH BOJOH M pacTso-
puteseM M Hx TeMmnepatyphl. HauGosee BHCOKHH Ko3(duuueHTt
pacnpejeseHdss HMMeEIOT TakKdHe paCTBODPHTeNH, KaK 3TU/auerar
H JUMXJOP3TaH, 32 HHMHU CJaenyeT cepHbli 3QHD H Ap.

JxkeTpaKuUUa YKCYCHOH KHCJIOTHI CEPHBIM 3QHpOM

DKCTParupyloT B HenpepbIBHOAEHCTBYIWOLIEM 3KCTpakrope. 3TO
MeJHasl LHJAHHAPHYeCKasi KOJNIOHHA ¢ FOPH30HTAJbHBIMH JA€PEeBAHUBI-
MH MM MeIHBIMH neperopoaxamMu (rapenkamu). BeicoTa 3KCTpax-
topa okosao 9 u, auamerp 0,75—0,91 m. Tapeaku npuMeHAOT ABOS-
KOTO THNA: C KOJbUEBLIM BBIPE30M 110 LEHTPY H C KOJbLEBBIM OTBEp-
ctueM no nepudepun. [lyrem uepenoBaHHs 3THX TAPENOK YAJHHAIOT
TyTh ABHXEHHs] KHCJAOH BOABI H PACTBOPHTENS, UTO YJY4IAeT KOH-
TAKT MEXIY HHUMH. :

DKcTpaKTop cHabXKeH pacnpeflenHTenbHOH rpebeHKold Ans pery-
JHPOBAHHsI OTbeMa NMPO3KCTPArHPOBAHHOM KHCJOH BOALL

Kucayio Boagy Ans 3KCTPAKUHH TORAIOT HACOCOM uepe3 CKpYO-
Gep 3 (puc. 15) Ha BepxHIOIO TapesaKy 3KCTpakTopa 6.. B ckpy6Gepe
KHCJ1as1 Boja NOIJIoLlaeT napkl cepHOro agupa, nocTynaipouiye ¢ ra-
30M H3 BO3AYUIFHKOB aNnapartoB H eMKocTell, B KOTOPBIX HaXOAHTCA
cepublit 3¢dup. Ilog HUXKHIOIO Tapeaky 3KCTPAKTOpa NOABOAAT cep-
Hbli 3dup u3 GydepHOl LUCTepHBbI 7, KyAa OH nocTynaer H3 3¢Hupo-
XpaHuauLla u nocjae pereHepauny. CooTHoueHnHe (no oGbemy) 3¢H-
pa( KHCJOTHOCTH ero He Gosee 0,019%) k Kucnoil Bole NPHHHMAIOT
paBHLIM 2,7—2,8:1, TeMnepaTypa HX He JOJXKHa npesbimarb 20°.
Kucias Boaa cnyckaeTcst N0 TapeakaM 3KCTPAKTOpa BHH3, a8 CEPHBIH
a¢Hup NogHHMaeTcs MO HUM BBepx. B pesyabTarte NPOTHBOTOYHOID
3Mr3aroo6pasHoro ABHXKEHHs PacTBOPHTEJNb H3BJeKaeT KHCJOTY H3
KHCaI0H Boabl. Bosiee 3¢ (eKTHBHLIM ABJIsIETCS NPHHYAHTENbHOE CMe-
IIeHHE KHCJOH BOABI C pacTBOpUTeJeM. PacTBOpHTeNb, HaChILLEHHBIN
KHCJI0TOlM (3KeTpaKt), HasbiBaerTcs sdupokucaoroit. Ilocneanas co-
6upaercst B BepXHeil 4aCTH 9KCTPAKTOpa, OTCTAHBAETCA OT YBJeEUeH-
HBIX KaNesJeK KHCJOi BOAbl H HeNpepbiBHO OTBOAHTCS B cO6opHuKe 9.
ITposkcTparupoBaHHas KHCJass BOAA C HEKOTOPHIM COAepKaHHeM
sdupa, HasbiBaeMas 3(QHPOBOLOH, cobGHpaeTcss B HHXKHeH 4YacTH
3KCTPAKTOpa M HEMPEpLIBHO OTBOAMTCH uepe3 MOAHATYIO BBEPX rpe-
Genky B c6opuuk /0. CocraB 3¢dHpokHcaIoTH (B % Bec.): Kuciaor
3,5—5, cMOJHCTHIX BewlecTB 2—3,5, Boabl 1—2, ocTanbHOe — CepHblIil
a¢up. Cocras apupoBonbl (B % Bec.): cepHoro s¢upa 7—38, KHCJAOT
oxosio 0,4, Macen u ApPYyrux npuMeceit 1o 1, ocraspbHoe — BOAA.

IKCTpaKUUsA YKCYCHOH KMCIOTBI M3 KMCJOH BOJABI 3THIALETATOM

BMmecTo cepHoro adupa, B KauecTBe pacTBOPHTENs AJs H3BJeve-
HHSl YKCYCHOM KHMCJIOTBI M3 KHCJIOH BOJBI NpHMeHsAIOT 3THaaueraT. OH
HMeer cJefyiollye NPeHMyLIecTBa N0 CPAaBHEHHIO C CEPHBIM 3QHPOM:
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1) Gonee BBHICOKMH KOD@UUHEHT pacnpefeneHHs YKCycHOH
kucaoThl (1o 0,97 npu 3THNauerare, KOria KUC/Aas BOLA COMEPXKHT
8—10% xHCIOT M OGBEMHOE COOTHOLIEHHE MEXAY 3THJIALETaTOM
u Kucjoit Bopoi cocrasasier 1,6—2:1; or 0,4 go 0,77 npu cepHoMm
s¢HPE u HEKOTOPBIX APYrHX pacrBoputensix, B uactHoctu ot 0,4 1o
0,5 npu cepHoM 3cbupe, KOrAa XKHxKKa coldepxur 6—9Y kucnaor
1 00BEMHOe COOTHOLIEHHe MEXAY CepHbIM 3(HPOM M KHXKKOH CO-
craBasiet 2,75:1);

2) wmenbmas Jaetryyects (B 2,9 pasa) M B3PHIBOOMNACHOCTH (TEM-
nepaTtypa Benbllikd — 2,2°  BMecTo — 40°);

3) OoJsee BbICOKasi KOHUEHTpauMs 4YepHo#l kucaothl (85—90Y%
pMecTo 55—67%);

4) MeHbLIMH pacXoi pAacTBOPHTE]sS B pacueTe HAa | T TOBapHOI
yKcycHoH xHca0TH (15—25 BMecto 25—40 ke2);

5) HeCKOJbKO OOJbLIHE KO3Gh(HIKHEHT H3BJAEYEHHS KHCJOT U3
kucaoit Bogel (96—97% BMecto 95%), UTO COOTBETCTBEHHO yBEJIH-
YMBAET BBIXOJ TOBapHOH KHCJOTHI (14,6 ke u3 1 ckn. m® Gepe3osblX
ApOB BMecTO 14,2 ke, 06a nokasatens MoJyueHbl DU NUPOJIH3E JLpe-
BECHHBI B CTALMOHAPHBIX BATOHHBIX PETOPTax);

6) MeHbLIN, B pacueTe HA NOJHYIO Ne€pepaboTKy MHKKH, pacxon
napa (Ha 18%), soant (Ha 37%) u meau nas annapatypsl (Ha 9%).

HenocratkaMu sTuaaneTara Mo CpPaBHEHHIO C CepPHBHIM 3(QHPOM
ABJASETCS CNOCOGHOCTh OMBIAATHLCS, GoJiee BBICOKAas TeMIleparypa
gkuneduss (77,15° Bmecto 34,5°), Gdawluasi TemjaoTa HCIapeHHs
(87,6 kxaa/ke Bmecto 84,5 kkasr/ke), NOBBILIEHHBIH YAEJNbHBIH Bec
(npu temneparype 20°—0,9 Bmecto 0,714). IlTocnenHee npuBOAHT
K GoJee MelJeHHOMY OTHe/NeHHI0 SKCTpaKra OT YBJeUeHHHIX Kalle-
JIeK KHCJOH BONbI, B CBSI3M C Y€M CKOPOCTb ABHIKEHHsl XKHIKOCTeH
B 3KCTPAaKTOpe NOPHXOAHTCS YMEHblaTb, a TrabapHT €ro YyBeJH-
YHBATh.

TpeGoBaHus K KayecTBY PAcTBOPHUTEJs BLICOKHE, B HeM AOJXKHO
GbITh He MeHee 96—97% sTunauerara, Tak KaK [OBLILEHHOE cOldep-
JKaHue npuMecefi yBeanuuBaer B 2—3 pasa ero pacxo.

Ilpu sKcTpakuuu KHC/AOH BOABI 3THJALETATOM 3(PHPOKHCIOTA
copepxur 4—4,59% xucaor, a apuposoaa no 0,2% xkucnor ¥ oxoJs0
8% »adupa.

STHNAALETaTOM MOXKHO H3BJ€Yb KHCJIOTY H H3 HelleperHaHHOMH
XKUKKH (0GeccnHpTOBAHHOA M HeoGecCnHpPTOBAHHOM), HO mocae
TILATeNbHOTO OTCTAWBAHUs U OTHE/NEHHs HepacTBOpHUMOi cModbl. Ta-
Kasg KHXKKa CONEPNKHT PacTBOPHMYIO CMOJY H 00eccMOJHBAHHIO
B TPeXKOpTYCHOM BbiTapHOM annaparte He noasepraercs. [logoGuoe
YIpoIlieHHe npouecca sBJSETCS JOCTOMHCTBOM [JaHHOrO MeETOAa
nepepaboTKy KUKKH., OHAKO OH He JulleH ¥ HeJocTaTKoB. OCHOB-
Hble U3 HUX: |) MoBbIIIeHHOe 00'b€MHOe COOTHOLIEHHE MEXAY pact-
BOpHUTENeM u XKHXKKOf (npu KucjaoTHoctH xuxxH 10—13% ono
cocrasasier 2,5—3:1), HecMOTPA Ha 3TO, BHICOKAst KHCJAOTHOCTb
suposonsl (10 0,6%) u Gosbluast 3arpsA3HEHHOCTb OTGPOCHOH BOAKI
€ 3QMpPOBOAHOrO amnnapara OKUCJASIOWHUMHCST H OPOMUPYIOLIUMHUCA

6 Ak CaaBsaHCKH# 8l



BEILEeCTBAMH; 2) MOHHXKEHHAsl KHCJIOTHOCTh YEPHOH YKCYCHOH KHCJIO-
Tl (40—45%, B pesysnbTaTe uero M3 He nosyyaercsi GoJiee ciabasn
TeXHHYeCKas YKCyCHas KHCJOTa, cojepKallas CPaBHHTeJNbHO MHOTO
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Puc. 16. 3¢upoBoxHblil annapar:

I n 2 — Hacochl; 3 — 6a40K [MOCTOAHHOTO YDOBHS;
4 — H3MepHTeNb CKODOCTH; 5 — Tenoo6GMEHHHK;
6 — HeyeprLiBalomwas KOJIOHHA; 7 — paznejHTeab;

81 12 — XONOAHALHHKM, 9 — yKpenssdiomas KoOJAOHHA,
10 u 1l — XoHAeHCcaTOph

BOABL M CMOJUCTBIX 3a-
FPA3HEHHUH; OYHUCTKA TEXHH-
YeCKOH KHCJIOTBI OT CMOJIH-
CTBIX BELUeCTB 3aTPyAHHU-
TeJbHA, YCJHOXKHEHA TaKXKe
jJanpHeimass nepepaboTka
ee; 3) OoJabwne nortepu
KHUCJIOTH! BCJIEACTBHE HaJjH-
Yhsi B UYEDHOH YKCYCHOH
KHCJIOTe 3HAUUTENBHOrO KO-
JIMYECTBa CMOJIBI, KOTOpas
yaep:upaer ee; 4) 3arpsa-
HeHHe annaparypsl pacTBo-
PHMOH CMOJIOH YCJOXKHSer
H yxyanwaer ee paboTy Ha
MHOTHX 3Tanax TEeXHOJOTH-
YEeCKOro npoiecca nepepa-
6OTKH KHUKKH.

M3 ckasaunoro cnenyer,
YTO 3KCTPArupoBaTh 3THJA-
11eTATOM MOXHO H Hemeper-
HAHHYIO XKHXKY, HO, YTOGb!
3T0 6blIO  peHTaGeNbHO,
HY3KHO NpelBapHUTENbHO OC-
BOGOAHTHL €€ OT CMOJBI Iy-
TeM OYHUCTKH MaporasoBof
CMeCH B CMOJIOOTHEJNHUTENE.

Perenepauus pacteopurens
H3 3P HUPOBOILI

Hanst oTroHKH pacTBOpH-
Tenst  (CepHBIt 3dHUp HJHM
3TH/AleTaT) M3 3(QHPOBO-
Abi TOpHMEHsIeTCs] Hempe-
PBHIBHOLEHCTBYIOIHI PEKTH-
(PUKAUHOHHBLH annapar
(puc. 16).

Dduposony u3 c6OpHH-
Ka N0JalT HacocoM uepes
TeNJ000OMEHHHK § Ha Bepx-
HIOIO TapesKy HCUepnbIBalo-

e KoaoHHbl 6. OnycKasichb Mo KoJIOHHE, CMeCh 0CBOGOXKAaeTcs OT
a¢Hupa, nonHOTY HCUePNBIBAHHS KOTOPOrO NPOBepsioT nyteM ort6opa
npo6rl MapoB ¢ HUXKHHX TApeJNOK HCUepNblBaloOulel KOJOHHb. B Hu3
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HCUEPNbIBAKOLIEH KOJNOHHBI A5 060rpeBa H YCKOPEHHS OTTOHKH 3D H-
pa MOAAIOT OCTPHIi nap. M3 nukKHe# 4aCTH MCUepNBIBAKOLIEH KOJMOH-
Hbl Yepe3 TeMJOOOMEeHHHK OTBOAAT OTOpOCHyo Boay. OHa cogep-
3KHT, B 3aBHCHMOCTH ot pactBopuressi, 10 0,4—0,7% KHcaoTH H,%0-
BOJIbHO MHOrO OKHCJ/ISIIOLIHXCS U 6GPOMHPYIOILLHXCA BELUECTB, 03TOMY
flepel COYCKOM B KaHaJ/H3alHIO ee OYHILAIOT OT BPEeAHbIX MpHMeceil.
M3 BepxHell 4acTH KOJOHHBHI Mapbl NepeXOifAT B YKPEMAIOILYIO KO-
JOHHY 9. KOHAeHCAaT Wz NapoB 3TOH KOJOHHBLI, OTOMpaeMbld uyepe3
XOJOJHJBHUK 12, HanpaBasieTcss Bo (aopeHTuHY. M3 Hee BepxHHH
c/10it (PacTBOpHTENb) nocTynaer B GydepHyl0 UHCTepHY Anas 3dupa,
a HHXXHHI BOAHBIA CJIOH crmycKaercss B c6OpPHUK 3¢HUPOBOAHI.

Ilepepaborka 3(hHpPOKUCAOTHI

Jans otrouku pactBopurtens (cepHelii aup UAM ITHAAUETAT) M3
3KCTpaKTa (3¢QHPOKHCIOTA) TaKike NpHMeHsAeTcs HemnmpepuiBHOAeHcCT-
BYIOIHH pexTHHKAUUOHHBIH annapar (puc. 17). OH ortauuyaercs
OT Npejbliyillero, B YAaCTHOCTH, TeM, 4YTO HMeeT GoJjiee MOLILHYIO
KOH[EeHCAUUOHHYIO cHcTeMy M oGorpeBaercs rayxum napom. Ilpu
pa6oTe anmapaTa 3KCTPakT H3 cOOpHHKA NOAAIOT B [IOAOTpeBa-
Tesb 9, Toe OH HarpeBaeTcsi A0 TeMIepatypsl okKoao 50° u B BHIE
KHUAKOCTH M Mapa [MoCTynaeT B HUXKHIOIO 4YacTb yKpenaswoulei
KOJIOHHB 6. Tlapbl nmoAHUMAIOTCSL MO KOJOHHE BBepX, a KHUAKOCTb
CTeKaeT B HCUYEPMbIBAIOIYIO KOJIOHHY 7 H, CIYCKascb MO Heil BHH3,
ocBoGoxaaercs OT 3dupa, B pe3y/abraTe 4Yero rnoJyyaercs yepHas
yKCyCHasi KHCJIOTA — CHIpel, KOTOPYIO OTBOASAT B c6opHuku [0. Ecau
B KayecTBe pPacTBOPHTEJsI NMPHMEHSIOT CePHBIl 3P, TO KOHUeEeHTpa-
IHsl YepHOH YKCYCHO#M KHCJOTBI paBHa 55—67%, npu 3KCTPaKUHH
stunauneratoM — 85—909,. M3 BepxHefi yacTu yKpenasioles KOMOH-
Hbl Napbl MOCTYNAOT B CEMHKOPNMYCHHI KOHAeHcatop /2 u ponon-
HUTE/bHBIH KOHAeHcaTop /4, KoHAeHCAT H3 HHX CTeKaeT BO (JOpeH-
tTHHY [15. Otciona dacte 3¢upa B BHAe (JerMbl BO3BpallaeTcs
B YKPEMJSAIOWYI KOJOHHY, @ OCTaJbHOE KOJHUECTBO €ro cJjenyeT
yepes XoM0qUALHUK [8 B 6yhepHy0 UNCTePHY AJsa 3PHPA U HUCNOJb-
3yeTcsl A/1A 3KCTpAKUMH. BoOAHBIH caoli M3 (DJOPEHTHHB CMYCKAIOT
B cOopHHK 3¢HupoBoabl. CoAepXanue KHCJIOTH B PEreHepHPOBARHHOM
3¢upe (u3 apuposoasl U aupokucaors) 0,00—0,02% (ans stuaa-
uetata 0,02—0,03%).

OuHCTKa 4epHON YKCYCHOM KHCJIOTHI H ee NoJythabpHKaTos
B annapaTtax nepuoiHuYecKOro U HempepLBHOro AeHCTBHA

UepHas yKCycHas KHCJO0Ta, nosyyaeMass B 3(QHPOKHCJIOTHOM
annapare, COAEPKHUT YKCYCHYIO KHCJIOTY H €e FOMOJOTH, BOAY, CMO-
JHCTBble BEIECTB, ajbAeruabl, KeToubl u apyrue npumecu. Ilpensa-
PHTE/IbHO OUMILAIOT H YKPENIAIOT YepPHYIO YKCYCHYIO KHCJOTY NMyTeM
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NOCTOSAHHOTO

ypoBHS; 4 H 17 — H3MepHTENH

6 M 7 — ykpenasiouias ¥ Hcuepnepamouias

KOJOHHBI; 8 — KHNATHJIBHHK; 9 — oxnaxKaeMbilt ruapasnauk; /0 u I/ — cGop-
HHKH 4ePHOH YKCYCHOH KHCNOTBl € KOHZEHCATOPOM K HHM; /2 — CeMHKOD-
nycHuiit KoHAeHcaTop; /3 M /6 — pasnenuteny, l‘I—ﬂOHOﬂHHTeJlehm KOH-
AeHcaTop; [§ — dopentuna; 18 — XONOAMNBHHK



peKTHOHKALMH, NPH 3TOM MOJy4aioT caalble, KPeNnKHe H XBOCTOBble
[OTOHBl H KHCJBIH OMOJIHCTHIH OCTATOK.

CaaGhle NOTOHBEl COMEPKAT MHOTO BOAbI, JIETKOJIETYYHe MpPHMeECH
{ YKCycHylo kuchaory. Uem Gosblle BOLBI OTIOHSIETCS €O caalbIMH
OroHaMH, TeM KOHLUEHTPHDOBAHHee NOJY4alOTCSl KPENKHe MOrOoHHI,
KOTOpBIE TPERCTaBJAIOT COOOH TeXHHUUECKYH YKCYCHYIO KHCJOTY
i Chipell JIEASIHOH YKCYCHOH KHCJIOTB UJId MUUIeBOH kacaoThl. B xBo-
CTOBBIX IMOTOHAX COAEPIKHTCS MHOTO TOMOJIOTOB YKCYCHOH KHCJIOTHL.
KHC/BIH CMOJIUCTHI OCTATOK fBJASIETCS HauboJee THAKENOKHMALLEH
4aCTblO YEPHOH YKCYCHOH KHCJOTHI.

Caabble MOroHBl HampaBJSIOT HA 3KCTPAKLUMIO BMECTe C KHCJOI
BOJOH.

Texnudeckylo yKCyCHYIO KHCJIOTY HCMOJB3YIOT HA MecTe HJH pea-
JHU3YIOT KaK TOBADHBIN NPOAYKT AJs1 BHIPAGOTKH aUETATHHIX pPacTBO-
puTevied, coell YKCYCHOH KHCJOTBI, YKCYCHOTO aHTHADHAA H APYTHX
peiectB. Colpell JeASHOH HJM MHILEBOH KHCJAOTBHI HANpaBJsiioOT
B 3CCOHIMOHHble aNnapaTel, rae HapsALy C neperoHkod oGpabaTbiBa-
10T KHCJOTY OKHCJHTeNAMH WM APYTMMU XHMHKAaTaMH AJAs paspy-
IIEHHs OCTATKOB BPEAHBIX NIpHMecel, cojepKalluxcs B Held. 3aech
MONIYYAIOTCA YHUCThle COPTA YKCYCHOH KHCJOTHI (4HCTas JensHas,
nuileBas H peakTHBHAsi) W HeToBapHble ¢paxkuuu. [lociegnue Ha-
NpasJsfiOT B COOTBETCTBYIOIWIHe COODHHKH MOPH YE€DHOKHCJAOTHOM
anmapare.

XBOCTOBble MOTOHBl M3 YEPHOKHCJAOTHOIO annapara CMelIHBaIoT
¢ TEXHUYECKOH YKCYCHOH KHUCJOTOH, HHOTAA KX HANPAaBJSIOT B 3CCEH-
LHOHHbIE aM1apaThl.

Kucable cMOJIMCTHIE OCTATKH M3 YEPHOKHCJOTHOTO H 3CCEHILH-
OHHOro annapatoB OOLIYHO MEPETOHSAIOT B Ky0ax rJyXHM H OCTPHIM
napoum. CiaaGbiii moroH BO3BPAllAOT HA 3KCTPAKLUHIO, a KDENmKYylo
KHCNOTY BBINYCKAIOT KAk TOBapHbH npoaykrt. Ilpu meperonke Kuc-
JBIX CMOJIMCTHIX OCTATKOB MOA BAKYyYMOM IOJYydYaloT (pakuuio
BLICIIMX TOMOJIOTOB YKCYCHOHl KHCJOTH (MPOMHOHOBAST, MacasiHas
H ap.). Iocnenyolueit pasroHKoit ee MOJ BAKYYMOM MOXHG Bbige-
JIHTh KOHLEHTpPAT MNPONHOHOBOH KHCJOTEHL H (QPakKUHIO IPYrHX
BHICIIMX TOMOJIOTOB YKCYCHOH KHCJOTH (MacJ/asiHas, BaJepHaHo-
Basg u Ap.).

[TeperousitoT uepHYI0 YKCYCHYIO KHCJOTY B DPeKTH(QHUKALHOHHBIX
annapaTax nepuoOAH4YECcKOro HJH HENpPepHIBHOTO AEHCTBHA.

B nepuoguueckd meHcTByIOLWEM annapare MNPOLECC NPOTEKaer
cienylolum o6pasom. HepHyI0 YKCYCHYIO KHCJIOTY MOMEILAIOT B KYO,
TLe narperalOT TJyXUM MapoM H INOABEPralT NEPEeroHke uyepes
PexTUdHKauHOHHYIO KOJOHHY. [1apsl U3 KOJIOHHBI NMEPEXOAsAT B KOH-
HeHcatop. YacTe mosyueHHOro KOHAEHCcara B BHAe (JierMbl BO3Bpa-
laeTcy B KOJIOHHY, a4 OCTaJbHOE KOJHYECTBO €ro MOCTYNaeT B X0J0-
AUILHUK K gaJjiee B COOTBETCTBYIOULHI COOPHUK.

3arpyska ky6a zaHumaer | uac, pasorpes amnapara 1,5 uaca,
PaGora «Ha kosOHHY» 1—1,5 yaca. B stor nmepHon BeCb KoHJeHcaT
B Buje ¢JierMbl BO3BpAalLaercsi B KOJOHHY AJs1 TOFO, YTOGBI CMBITh
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C TapeJoK B Ky6 BeliecTBa, OCTABIUHeCs OT NMpeAblayllell pas3roHky
(Macna, kuCaAOTH), H ofecneydTb TakHM oOpa3oM ueTkoe pasieje-
HHe YepHO#l KHCJoTH Ha (pakuun. OTrod nepBoil dpakuuu (cnabas
KHca0Ta) BeayT npu Goabuioit ¢Jaerme (6:1) B Teuenue 12—14 ya-
COB, noxa OTroHsTcst macaa. CpedHAss KHCJOTHOCTb 3TOH (paKiuy
20—30%. Bropyio ¢pakuuio (TeXHHYeCKAas yKCyCcHas KHCJOTa)
otroHsitlot npu ¢aerme 4:1 B Teyenue 10—12 yacos, cpeaHss Kuc-
aotHocTb ee 80—90%. Tpetbio dppakuuio (Coipel JeIAsHOH YKCYCHO
KHCJOTBl H MHULEBOH KHCJOTH) oT6upaior npu dnaerme 4:1 u 3:1
B TeyeHue 4—6 uacos, cpeaHsAss Kuc/aoTHOCTH ee 95—96%. Iry
(¢ paKiuuio He caelyeT OXJaXaaTh HHXKe 25°, TaK Kak JeastHass yKCyc-.
Hasg KHCJA0TZ ¢ KOHUeHTpauuel 98—999 kpucraaausyercs npu
temnepatype 15—16°. Uerseptyio ¢pakuuio, XBOCTOBYIO, OTTOHSIOT
B TeueHHe 2 vacoB Ge3 nogayn ¢uermbl Ha peKTH(PHKAUHOHHYIO
KOJIOHHY. B 3TOT nepuoa npuUMeHSIIOT Tpelluuii nap AaBjieHHem
10—12 arm. Cpenusia xucJaoTHOCTL ueTBeproi (pakuuu 80—90%.
Kucable cMoaHCThle OCTATKH BEITPYXKAWOT U3 Kyfa B TedyeHHe yaca.
Onu copepxar 11—13% neryuux xucaoT npu ofliell KHCAOTHOCTH
20—25%. Bwixog KHCAOro cMOJHCTOro octatka pasen.15—18% or
Beca YepHOH YKCYCHOH KucaoThl. O6uiasi npoJoJIKHTeNbHOCTh 060-
poTa YEPHOKHCJOTHOTO annapara cocTarJsieT 36 yacos.

B pesyabrate ppaKuHOHHPOBAHHOH Pa3rOHKH YePHOH YKCYCHOMH
KHCJIOTBl, MOJYUYEHHOH NpPH IKCTPAKUHU KHXKKH CepHBHIM 3DHpOM,
cojepxamascs B Hell KHCJA0Ta pacnpefensiercs Mo (ppakuUuaM cJe-
Aylolum o6pasom: B caaboit kuciore 5—9Y%, B TexHHueckoH
40—45%, B chipue JMeasiHON H mHLEBOH KHCHOTH 27—37%, B XBO-
cToBbix noroHax a0 7%, s xy6osom ocrarke 16—20%. [Totepu 2,5%.

Oco6eHHOCTBIO YeDHOH YKCYCHOM KHCJOTHL, MOJNYyYeHHOH npH
3KCTPAKIUHUH KHXKKH 3THAALETATOM, SIBASETCH TO, UTO OHAa obsajaer
NMOBLILIEHHOH KOHUEeHTpauuei Kueaor (mo 95—98% mno oTHoweHHIO
k Boge BMecto 70—80% npu akcTpakuuu cepHuiM 3dupom). B neit
TakKxe GoJiblie CMOJIMCTBIX BELIECTB H COAEPXKATCA OCTATKH 3THJA-
uerarta. [Ipu nepepaGoTke Tako#l 4epHON KHCJIOTHI OTTOHAETCA MeHb-
e c¢aabofi KHCJAOTH, HO OHA 3arpsi3HeHa MNPHMECBIO 3THJAleTaTa,
a TexHHYecKasi KHMCJOTa noJaydaercs Oonee KpenkoH. Bwixon kuc-
JIOTO CMOJIHCTOFO ocTaTka aocturaer 34% oT Beca 4epHOH YKCYCHOH
'KHCJIOTHI.

B HenpepniBHOZeHCTByIOIIEM  YEePHOKHCAOTHOM  amnnapare
(puc. 18) umerorcs mBe peKTHOHKAUHOHHBIE KOJIOHHBI, OfHA [MJs
OTFOHKH cna6oii KHCJOTH, a Apyras AJdsi BbIPaGOTKM TeXHHUYeCKOH
KHCJOTEL. YepHYIo YKCYCHYIO KHCJOTY HOJAIOT Ha BePX HCUepMbiBalo-
el yacTH KOJIOHHBI 6 caa6oi kucjaoThl. Onyckasch no Heit BHH3,
HaBCTpeuy mapaM, TOJHHMAIOIUMCA H3 KHAATHJAbHHMKA (HcnapH-
TesMb) 7, uepHas YKCyCHasi KHCJIOTa OCBOOOXK/Jaercs OT Jerkoaery-
YHX KOMMOHeHTOB. M3 BepxHell uacTH KHISITHAbHHKA €e OTBOAAT
B HCUEDPNBIBAIOLIYI0 YaCTb KOJOHHBI 8 TeXHHYeckoi KuciaoTsl. M3
HCYEPNbIBAIOUIeH YaCTH KOJIOHHBI cjaf0d KHC/IOTH napbl nepexoist
B YKpenasiollylo 4acTb, a 3ateM B Aedaermarop 9. IMosyueHubiit
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KOHAEHCaT B BHAe ¢uiermul (2:1) Bo3BpaliaeTcss B KOJIOHHY caa6oif
KHCJIOTHI, @ Maphbl NOCTYNAIOT B X0J0AWAbHUK /2. OTclonla KOHAeHcaT
B BuAe cnabolt 12—18%-Holt KHC/IOTH mOCTYNaeT Ha 3KCTPaKUHIO.
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Puc. 18. Henpeprisnoneiicteyiouinit
_ YePHOKHCJOTHBIH annapar:

I — c6OPHHK 4epHOH yKCYCHOH KHCJAOTHI; 2 ¥ 3 -— Hacochl; 4 — Ga-
YOK TMOCTOAHHOTO YPOBHS; § U Il — CMOTPOBble ¢OHAPH; 6 — KOJOHHA
c1a60# KUCAOTH, 7 W 14 -— KHNATHALHHKH, § — KOJIOHHAZ TexHHue-
CKON KHCJIOTH; 9 — generMartop; 10 u 13 — pasgeautend; 12 u
16 — XONOAUABHIKH; 15 — COOPHHK KHCJOrO CMOJMCTOrNO OCTaTKa

YxpenieHHas uepHas KUC/IOTa ONMyCKaeTcs NO HCUepNLIBAOULe:
9aCTH KOJIOHHBI TEXHHYECKOH KMCJOTHl HABCTPeuy napam, NoXHUMal-
WnMcs us kunsituabuuka 14, Ilpu 3ToM GoJlee JeTyuHe BELLECTBA
OTTOHAIOTCS B yKPENJIAIOULYI0 Y3CTh KOJOHHbI, 4 KHCJAbIH CMOJHCTHIH
OCTaToK, comepkauuit He Gosmee 15% neryunx KHCAOT, OTBOAAT U3
Bepxueli yacTH KunATHIbHMKA B COOpHUK 5.

M3 yxpennsoueii yacTH KOMOHHBI TeXHHYECKOH KHCJOTHI Taphl
Tepexomar B xonoaunbiuk 16. OTciofa uacTb KOHIEHCATa B BHIE
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daermbi (0,5:1) Bo3BpallaeTcsi B KOJOHHY TEXHHYECKOH KHCJOTHI,
a OCTaJbHOE KOJHYECTBO ero OT0upaercsi B BHAE TEXHHUECKOI
90—92%-Ho#t yKCYyCHOH KHCJIOTHL

Ilns BoIpaGOTKH NegsHOM KHCJIOTBI H3 YEDHOH YKCYCHOH KHCJO-
TH, NOJYYEHHOH NPH 3KCTPAKHHH XHIKKH 3THJAALETATOM, N0Jb3YI0TCs
TPeXKOJNOHHLIM PeKTH(HHKANMOHHLIM annapaTtoM. B 3Tom caydae me-
perHamHasi uyepHas KHCJIO0Ta, OCBOOOXKJAeHHAss B HCNApPUTENsAX OT
CMOJIUCTOrO OCTATKa, MOCTyTaeT B BepX HCUEpIbIBAIOLLEH KOJOHHBI
cnaboit Kucaotel, Onyckasch 1o Heli BHM3 B KyO-HCIIapHTeNb, OHA
0cBOBOXKAAETCH OT JIETKOJeTYYHX KOMIIOHEHTOB H B BHAE XBOCTOBOH
¢ pakuuy, cojfepxallell BpICIIHE TOMOJIOTH YKCYCHOH KHC/AOTBI, f10-
CTynaer uepe3 XOJNOLMJIBHHK B 0aK AJMs YePHOKHCJIOTHBIX OCTATKOB.
W3 ucuepnbiBawlileil KOJOHHBI Caalofi KHCAOTH Napbl epexonsT
B YKPEIJAIOLIYyI0 KOJIOHHY, a U3 Hee B KOHAeHcartop. Yactb noay-
YeHHOrO KOHJeHCaTa B BHIe ¢(JierMbl BO3BpallaeTcss B yKpenJsio-
WYKo KOJIOHHY, a OCTaJabHOe KoJuyectBo ero B Buie 70—75%-nok
KHCJIOTHI, COAepxKallled 3HauWTeJbHOE KOJIHUeCTBO 3THJAALEeTATa
U MyDaBbHHOH KHCJOTBI, HCHOJb3yeTCs [AJsi NPOM3BOACTBA 3THJAale-
tata. Eciu 37a kucaora nosydaercsa GoJee caaboil, To ee Hanpas-
JISIIOT Ha 3KCTPAKUHIO BMECTE ¢ KHUCJAOH BOAOH.

W3 cpenHell wacTy McyepnbiBalolled KOJOHHBI Naphl KPenkKoH
KHCJIOTbI OTBOASIT B HUIKHIOIO 4aCTb KOJIOHHBI JeAsHOH kHcaoThl. Co
IHAa nocjegHed KHUAKOCTb BO3BpAlaeTCss B HCUEPNbIBAIOUIYIO KO-
JIOHHY cJjabofi KWUCJOTBHl, a faphl, N0JHUMASACh BBepPX, MEPEXOAAT
B XOJIOAMJBbHHK, YacTb NOJAYYeHHOrO KOHAeHcaTa B BH[e (JerMbl
BO3BpalllaeTcsi B KOJIOHHY OCTaJbHOe KOJIMYeCTBO ero B Kaue-
CTBe JIEASHOH YKCYCHOH KHCJAOTHI KpemocTblo 99,7%, comepxkaiueit
0,8% wmypasbunoft kucaots ¥ 0,0059% Heseryuero ocraTtka, orbHpa-
10T B NDHEeMHHK. ‘

Chlpel JeAsiHOH YKCYCHON KHCJ/JIOTH U ChIpell MULLeBOH A/ Noay-
YeHHUS YUCTHIX COPTOB YKCYCHO# KHCJAOTHI OOBIYHO OYHINAIOT H YK-
PEnJISIIOT MYyTeM NMEPETOHKH M XUMHUYeCKOoH o6pabOoTKH HX B MEPHOILH-
YecKH NeACTBYIOLINX 3CCEHIHOHHBIX annapaTtax. Oco6eHHOCTbIO 3THX
annaparos sIBJsIeTCS TO, UTO XOJIOAWJbHHK H MepekHgHas Tpy6a oT
nedJaermMmaropa K HeMy CAesaHbl H3 cepebpa, NOTOMY YTO B NHLLEBOH
KHCJIOTe HEJOMYCTHMbI HHUTOXKHBIE CJeAbl MeAHBIX COJeH.

Colpey JeIsiHOM YKCYCHOH KHCJOTBHI HJH MHIIEBOH KHCJOTHL [0-
memaoT B Ky6. Tyna ke nas paspylieHHs OKHCJASIeMBbIX NpHMeced,
cojepxKalUluxesi B 3TOM ChipLe, HeOONbIIHMH NOPUUAMH IOAAI0T Hep-
MaHraHart KaJjgs, NPeJBapUTEIbHO pPacTBOPEHHBLIH B yKCYCHO# KHC-
JAote, B KoaudecTre 2—2,5% oT Beca 3arpyxeHHoH xucyorsl. Collep-
KHUMoe Ky6a HarpeBaioT IMyXHM apoMm AaBjeHueM b ara, a no mepe
OTFOHKH KHCJOTHl faBJjeHue napa nogHumawlor go 8—10 arm. [Tapst
M3 KyGa NOCTynamT B PEKTH(UKALUOHHYIO KoJOHHY. KoHaeHcar U3
napoB 3TOfi KOJIOHHBI, OTGHpaeMblii uepe3 XOJIOAMJIbHHK, Hanpas/id-
10T B c6opHuKU. 3arpyska kyGa, BMeLLaloLiero 5 7 colplia JeisHOH
YKCYCHOH KHCJOTHl HJIM ChIpUa MHULLIEBOH KHCJAOTHI, 3aHHMaer ],5ua-
ca, obpaGorka nepMaunranatomM 1—I1,5 yaca, pasorpes ky6a 1—1,5
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yaca, pabora Ha KoJsoHHy 1—1,5 uyaca. OT6op KoHmeHcaTa HaAYH-
HAIOT C OTTOHKH TOJIOBHOH ¢hpakuuu npd uuchae duermel 4 : 1, Benyr
ee fo TeMmnepatyphl 116° B Teuenne 8—12 uacos. O6uas KHCAOT-
gocTb 3ToH pakunu 40—75%, nHanpaeasior ee B cOOPHUK TeXHHYe-
cKolt KHCJOTHI. TIHIIeBYI0 KMCJAOTY OTFOHSIIOT NpH TeMnepatype 116°
B TeueHHe 18—20 uacoB, obuias kucaoTHocTh ee 93,5%. OTroHky
JedAHOH YKCYCHOH KHCJIOTHI BeAyT npu Temneparype 116—118° B re-
yenue 12-—18 uacos, duaermosoe uucao 0,5:1.

IlToa koHew KHCAOTY OTrOHSIIOT, MHHYSt KOJIOHHY. Brirpyska oc-
TaTKa ¥ NPOMBIBKA Ky6a 3anumaer jgo 2 uacos. O6was npofoXKu-
TeNIBHOCTL 000poTa neperoHHoro ky6a 50—55 uyacos.

Ilpumeuanne OGpaGaThBaTb NEPMaHraHaTOM Kajus chipen JeAstHOH YK-

CYCHOH ¥ NHUIEBOH KHCJAOTH MOXHO B APYrHX annaparax, a 3aTeM Nepe/HTb €ro
B Ky0 H NMOABePraTh PeKTH(PHKALHH.

YKCYCHYIO KHCJIOTY MOXKHO OUHCTHTb NPH MAJOM patxole OKHC-
JHTENs, ecqd He pa3pywiaTs MYpPaBbHHYIO KHCJOTY, 8 NePEBeCTH e€
B 3TUIHOPMHUAT.

HacTHUHO OUHCTHTb YKCYCHYIO KHCJOTY, YTOOB yMeHBIIHTL CO-
JepKaHhe OKHCJSeMBIX NpUMecell H YHHYTOXKHTb XKEJATH3HY, MOXKHO
nytem A00aBJEHHS K CBIPLY JeASHOH yKCycHOH kucnaotel 39 -HOro
pacTBopa nepekucu sogoposa s koauuectse g0 0,3% or Beca chipua.

PeakTHBHYIO YKCYCHYIO KHCJIOTY NMOJYYAIOT NyTeM peKTHdHKaUUH
M XUMHYECKOH OYHCTKM (paknMu Chlpla JICASHOH HJIM MNHUILEBORH
YKCYCHOJl KHCJIOTH, 0TOOpanHON B 0oJiee Y3KHX Npenejax temnepa-
Typ. O6pabaTbiBaIOT 3Ty (PPaKLUHIO YBEJHYEHHBIM KOJHUYECTBOM Mep-
manrasara kaaus (a0 5%). B pauHom cnyyae nepmaHrasar Kajus
TakKKe NpefBapHTENbHO PACTBOPSIIOT B YKCYCHO#H KHucaoTe. Kpenocts
peakTHBHOH KHCa0TH 97—98Y%, MypaBbHHOH KHCJOTHI B Hel coaep-
xutca He Goaee 0,06%.

MMepepaGorka CMOJHCTBIX OCTATKOB
OT YePHOKHCJIOTHOrO M 3CCEHIIHOHHOro annaparos

YKCYCHYIO, TPONHOHOBYIO M MAaC/SIHYI0 KHCJOTH H3 'CMOJHCTHIX
OCTATKOB, MOJyuaeMblX NPH PAa3rOHKe UYePHOH YKCYCHOH KHCJIOTBI
H Chiplla JedSHOH HJIH MHLIEBOH YKCYCHOH KHMCJOTBI, OTFOHSIOT B He-
PHOAHYECKH AeHCTBYIOWMX aNfapaTax s Briclux kucaor. [locaen-
HHMe moryT paboTaTth moj BakyyMom u Ge3 BakyyMma. [1pu pabore noz
BAKYYMOM BLICHIEKHCJIOTHBIE aNNaparTsel COEJHHAIOT C 3XKEKTOPOM.
O6orpesaloT rayxuM u OCTPHIM MapoM. 3arpysouHas eMKOCTb Ky6a
4,5—5 r xucaoir cMOMBL

s neperoHku ¢MOJHCTBIX OCTATKOB YEPHOKHCJIOTHOIO anmnapara
IIPUMEHSIOT BHICUHIEKHCJOTHBIH annapar Ge3 peKTH(OHKAUHOHHOH Ko-
JIOHHBI, B 3TOM c/yuae 3arpyeHHbLI B Ky6 CMOJHCTBIH OCTATOK Ha-
TPeRalOT FIYXHM [ApoM, a Ho3jHee AJA Jyulued OTFOHKH KHCJOT
nogalor W octpbiit nap. O6pasosaBumivecs TipH 3TOM Iaphl BOADI
H KHCJIOTHI MOCTYNAIOT B XOJOAUJNBHHK, KOHAEHCAT H3 KOTOpOro
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or6upalor B c6OpPHHKH, a raswl BeiGpaceiBator B atMochepy. Ilocue
OKOHYAHHS MNEePEeroHKH CMOJHCTBIY OCTAaTOK H3 Ky6a oTKayuBalor
TapoBLIM HacoCOM B cMoJoXpaHuaHulle. B pesysnbTaTe Takoii aepe-
TOHKH NoJyyaloT Tpu (GpakUHH AHCTH/IATA: NEPBYIO ¢ KOHUEHTpa-
uueli ykcycHoii xucaotel 10 40% npHCOEIMHSIIOT K KHCJOH BOJe,
MOCTYNAIOUIEH Ha 3KCTPAKIHIO; BTOPYIO C KOHLEHTPALHeH YKCYCHOMH
kucaotel Gosee 40% — K uepHOH YKCYyCHOH KHCJOTe, TMoJaBaeMmoil
Ha nepepaloTKy B YepHOKHCJ/OTHBI{ annapar; TPeTbIO C KOHLEHTpa-
uueit yrcycHoit Kucaorsl MeHee 40% — K Kucaoift Boge, MOCTynamw-
Ueil Ha 3KcTpakuHiw. Bo BpeMs OTroHKH TpeThbell GpakUHH B Ky6
TIOAAI0T OCTPHIA Iap, 0T60p 3TOH (pakUHH BeAYT L0 TeX MOp, NOKa
KOHIIEHTpPALUsl YKCYCHOH KHCJOTHL B AHCTHJJATE HE CHH3HTCA [0
5—6%.

Jlast meperoHKH CMOJMCTHIX OCTATKOB 3CCEHLMOHHOrO ammnapara
NPUMEHSIOT BBICIIEKHCAOTHBI annapar ¢ peKTHOHKALNOHHON KOJIOH-
Hoii. B 3Tom cayuae mapul M3 KyGa mpoxodsiT uepe3 KOJNOHHY B KOH-
JeHCcaTop, OTCIAA KOHAeHcAT oT0HpaloT B cOOPHHKH, a rassl ynaJjs-
10T B atMocepy. B pesysibTate neperoHku moayuamwT csaabylo ykcyc-
HYI0 KHCJOTY ¢ KOHueHTpauuei o 40% u TexHuueckywo yKCycHYIO
KHC/IOTY ¢ KoHUeHTpauuei Bbilue 40%. O6mas npoao/KHTENbHOCTh
obopora ammapata 25 uyacos.

A3eoTponHblI MeTo] M3BJEYEHHs YKCYCHOH KHCJIOTHI H3 XKHIKKH

Jrtor MeTon 3ak/aoyaercs B 00e3BOXKHBAHUH 0GECCNHUPTOBAHHOM
1 00eccMOJIeHHON JKHIKKH NyTeM NpHOaBJeHHs K Hel MaJjopacrso-
PHUMOTO B BOZe BellecTBa, 00pPa3ywLUEro ¢ BOFOH MOCTOSHHO KHMA-
myko cMeck. Takas cMech NapoB BOLOOTHHUMAIOILErO BelleCTBA M Na-
POB BOJbI, HMEWLIAs HEH3MeHHbIH COCTaB H CTPOro OMNpe/esneHHYI0
TeMIlepaTypy IepPeroHKH, HasblBaercsl aseoTponHoé. Bopoornumaio-
lLIHe BelecTBa HA3bIBAIOT 43€0TPONOM, UaAH aHTpeHepoM. Ilpu mepe-
rOHKEe aHTPeHep OTHHMaeT OT 00ecCNUPTOBAHHOX M 06ecCMOSeHHOH
KHKKH BOAY, 06pa3ys aseoTPONHYI0 CMech NapoB, KOTOpas focje
KOHJEHCAUUH paccjaupaercd. BepxHuit cjoii npeicTasasier coboi
aHTpeHep, OH BO3BpAllaeTcs B MPOM3BOACTBO, HMXKHHIL (BOZHBIN)
cJIofl noABepraeTca MNeperoHke [jsi pereHepalllHd PacTBOPEHHOro
B HEM aHTPeHepa, KOTOPLIA TakiKe BO3BpAallaeTCsd B IPOH3BOLCTBO,
a OCTATOK OT MEePEroHKM OTBOAMTCA B KaHa/nH3auuw. B pesysnbrarte
Takono o6e3BOXKHBAaHHA M3 ©06eccnUpTOBAHHOA H ofeccMOJeHHOH
JKHIKKH M0JY4aeTCsl YKpeNJIeHHasi yepHas YKCYCHasl KHCJOoTa.

Temnepatypa KuleHHsi a3e0TpPONHON CMeCH H KOJHYECTBO yBJe-
KaeMOH BOJBI 3aBHCHT OT NPHMeHseMOro aHTpeHepa. K mociegHeMy
IpeABABJASIOTCS CJAeIyIollHe OCHOBHBle TPEOOBAHHS: MHHHMMAJbHAA
pacTBOPHMOCTD B BOJE, XHMHUECKAss CTOHKOCTh H HHEPTHOCTDb, MaJias
TeMJIOEMKOCTh, HeGOoJbIIas TeNJoTa HCIaPEHHUs, ONTHMAabHAs YIpy-
rocTb Napa u gemeBusHa. M3 MHoxecTBa aHTpeHepoB AJs lepepa-
6OTKH XKHXKKH Hanbosee NPHIOTHBIMH OKa3aJuChb IPEBECHOCMHPTO-
Bble Macsa U Gyrunauerar. I1perMylecTBeHHO NOMB3YIOTCS JpeBec-
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HOCTIHPTOBBIMH MacJaMH, KOTOpbHle TOJyyaloTcs NpH nepepaboTke
MeTaHOMa-Chipla, Kak ¢pakuust BCHJBLIBHBIX H aJ/IHJIOBBIX Maced.
9ra (ppakuus KHIOUT B cMecH ¢ Bodol npu temneparype 90—95°.

[TepepaGoTKy XHXKH a3€0TPONHbLIM METOAOM HauHHAOT ¢ obec-
cOUPTOBLIBAHHS €e Ha HEeNpepbiBHOAEHCTBYMOLIEM PEKTHQHKAUHOH-
HOM annapare, NPH 3TOM NOJYYaeTCss METAHOJ-CHIPel KPemnocTbio
55—70% (o6beMHBIX) M obeccnuproBaHHas Kuxkka. [lyTem nepe-
rOHKH B PeKTH(HKAUHOHHBIX annaparax M3 MeTaHo/a-chiplia BhIpa-
6aTbIBAIOT TOBapHble COPTA CNHUPTOBBLIX NPOAYKTOB, a TaKXe CIHP-
ToBBlE MacJja, KOTOpHle 3Jech XKe HCMOJBb3YIOTCA B KayecTBE aHTpe-
pepa. M3 oGeccnupTOBaHHON KMXKKHM MOJY4alOT TOBapHbBIE COpPTa
YKCYCHOH KHCJOTH H cMoJy. I1pouecc BblaeeHHA KHCAOT MPOTeKaeT
B TaKOH MOC/JAeAOBATEJLHOCTH: M3 006eCcCNUPTOBAHHON KHXKKH BHI-
eS0T YepPHYIO YKCYCHYIO KHCJOTY, H3 Hee MOJY4aloT TeXHHYEeCKYIO
YKCYCHYIO KHCJIOTy, KOTOpYl0 NepepafaThiBalOT B JEASHYIO yKCyc-
HYI0 AHCJOTY, NHIIEBYI0 H peakTHBHYl0. HanbGosee cneuncHueckoil
1BJISIETCS CTaAusl BblAeJeHHsl 4epHOH yKCycHOH KucaoThl. OcrasbHble
cTaauy HMeloT MHOro ofulero ¢ oGblyHOH nepepaGoTKOH TakOH KHC-
AOTHl Ha TOBapHble NPOAYKTH, NOITOMY OHH HE paccMaTpHBAaIOTCH.

B aseoTponHoOil yCTaHOBKe [Jis MOJYYeHHS 4YepHOH KHCJOTHI
(puc. 19) o6eccnHpTOBaHHYIO XKHIKKY [0J3IOT B JBA HENPEPLIBHO
JNeHCTBYIOIHX Hcnaputeaa 4 W 5, cOoeJMHEHHBIX M0CJeJ0BAaTe/bHO.
B nepBom ofeccnHpToBaHHAas XHXKKa Harpeeaercs go 110° a mo
BTOpoM — g0 160°. Bhiaensiiouinecst npu 3ToM Napbl XKHKKH MOCTY-
naloT 4yepes JIOBYIUKY 6 B HHU3 OCHOBHOH a3€OTPOMHOil KOJOHHBI 7,
a oMoJsia cnyckaercsi B c6OpHHK 8, 0TKyaa nojaercsi Ha o6e3BOXHBa-
Hue, XXHAKocTh H3 OCHOBHOH a3€0TPOMHOH KOJOHHBI CTEKAeT B HC-
YyepNBIBAWILYI0 a3e0TPONHYI0 KOJOHHY 9, Tie ocBoGoxKiaercs OF
OCTAaTKOB aHTpeHepa, BOAbLI U APYTHX JIETKOJETYyUHuX npumeced, Koro-
pele B BHAe NMApoB MepexoAAT B OCHOBHYIO a3€0TPONHYIO KOJIOHHY.
W3 HuxHel yacTtH HcyepnbiBalolleil a3e0TPONHON KOJIOHHBI YEPHYIO
YKCYCHYIO KHCJIOTY OTBOASIT yepe3 KyG-ucnapurean /0 m noporpesa-
Tenb-Henapureap /1, B c6opHUKH 13, a OTCIOAA Ha AanbHeilllee yk-
pensende u OYHCTKY. KHCAOTHOCTD HEpPHOM YKCYCHOH KHCJOTH
50—609. .

[Tapul, oTorHaHHEE B MCMAPHTEASX OT YePHOH YKCYCHOH KHCJO-
Thl, TIpeAcTaBAsOT coGoll ee Haubosee Jerkogeryuyyio uacTte. Mx
BO3BpALIAIOT B HCUEPNBIBAIOUIYI0 a380TPONHYK KOJOHHY, TAe HC-
NOJB3YIOT W B KAuecTBe TEMJOHOCHTens. Tlaphl XHXKKH, NOZHHMAIO-
lipecs Mo OCHOBHOH a3€0TPONHOH KOJIOHHe BBEPX, OPOLIAIOTCSl aH-
TPeHepoM, o6pa3yeTcsi cMecb NapoB, coAepxalllas 2 yacTH aHTpeHe-
Pa u 1 yacTe BOABL. DTy CMeCh, YBJeKawllylo ¢ co6ofi HeGoJbLIOE
KOJIHYeCTBO KHCJOTHI, OTBOAST B Aedaermatop /4 H AONOJHHTE/Nb-
Hblji Koupencatop /6. M3 Hux Komjencar crekaeT BO (JIOpPeHTH-
Wy I7 ans oTne/ieHHs aHTpeHepa OT BoAbl. AHTpeHep BCIJIBIBAET Ha-
Bepx u B Buae (sermMpl BO3BpAllaeTcs B OCHOBHYIO a3€0TPOMHYIO
KouoHny, Huxuuil, BOAHBIH, c/10l, cofepxkauiuil He 6oaee 0,2—0,3%
KHCJIOTH, €nyCcKalOT B BEPXHIOI YacTb HCYepnblBaloUledl pereHepa-

91



20

( Bosbpammein 13 Ha npousbodcmbs
Chexwcutl i | ys|I6)  anmpenep MEmUATLemama
GHMIPEHED
|
17 .
%
llape: cnobod 3
xuchome: om | Jempeid
aeucmsu nap Ombpocras
bodo
g Bazbpam cnabod kucnomei
U Ompeexmupurayuu
)
I 072
10

Ha o4ucmry

Puc. 19. AseoTponHas ycTaHOBKa: -
| — Hacoc; 2 — HamopHbift 6aK; 3 H 2 — H3MeDHTeAH CKOpoCTH; 4 H 5 — HCrapHuTeaH; 6 — JOByUIKA; 7 — OCHOBHAR a3€OTPOMHAas KO-

NoHHA; &8 — cOOPHHR CMOJH; 9 - HCUEDNHBAIOILAR  a3eoTPoNHAas KOJOHHa; J0 — kyG6G-HcnapHTeas; /! — nomorpesaTesib-HCHAaPHTENAb;
13 — c6OpHHKHM [/ wepHOA YKCYCHOM KHcaOTH; /4 — nednermartop; 1§ — paagenutens; 16 u 20 — xouzaeHcatops; J7 — dJiopeHTHHA:
18 u 19 — pcyepnbiBaOUIan H YKpemasioulas pereHepalHOHHble KOJMOHHH, 2/ — 6aK Riaf cBeXero aHTpeHepa



LHOHHOMN KOJIOHHB! 18 1A OTFOHKHM pAaCTBOPEHHOFO B HEM aHTpeHepa
# APYTHX JIETKOJIETYUHX NPOLYKTOB. B HMIKHIOIO UacTb 3TOH KOJIOHHBI
moJdal0T OCTPHIH Nap, a oTGpPOCHYI0 BOLY OTBOAAT B KaHaJH3aLHIO.
Ilapel U3 HCuepNbIBAIOLIEH pereHepalHOHHOH KOJOHHBI Mepexoasr
B YKDPEIISIOIYI0 pereHepannoHuyio KoJoHHy /9, a u3 Hee B KOHAEeH-
carop 20. Yacte nosyuyeHHOro KoHjaeHcarta B BUae (JerMsl Bo3Bpa-
[1AeTCSl B YKPENJAIOUYI0 pereHepanHoOHHYI0 KOJIOHHY, @ OCTaJbHOe
KOJIHYECTBO ero HieT Ha MPOM3BOACTBO MeTHsauerara. CHU3Y ykpern-
JISIOILEH pereHepalMOHHON KOJOHHBl XHAKOCTh HaNpaBJseTcs BO
¢JOPEHTHHY AJs1 OTAEJEHHS aHTPeHepa OT BOABI, [0C/Je Yero BO3-
BPaTHBIH aHTPeHep caeldyeT B OCHOBHYIO a3e0TPonHyw kojaouuy. Has
BOCIIOJIHEHHSI NOTePb AHTpPeHepa, COCTAaBJSAIOMIHNX A0 35 k2 Ha 1 T
TOBApPHOH YKCYCHOH KHCJOTHI, CBEXKHH aHTpeHep MNOJAOT HAaCOCOM
yepes Gak 2! Bo (JOpEHTHHY.

OCHOBHBIMHM NpEHMYILECTBAMH a3e0TPOMHOr0 MeTola mepepaloT-
KH XHXKH SIBJSIOTCS BBICOKHH KO3(D(HUHEHT H3BJCUEHHS KHCJIOT
(70—72%), xopoliee KauecTBO NMOJy4aeMoi KHCJIOTH M CPaBHHUTEJb-
HO MaJblii ra0apHT annaparyphl.

ITo cpaBHEHHIO C 3KCTPAKHUOHHBIM METOAOM J[JIPH a3e0TPOTHOM
MeHblle PAacXOAyeTcsl BOJABI, HO HECKOJbKO OoJsbllle mapa, ocobeHHO
npu nepepaborke ca1a60i XUXKKH. A3€OTPONMHBIM METOLOM BBITOZHO
M0/b30BATBCSA NPH KUCJOTHOCTH XUXKKH 12—14%, nas Goaee caa-
601t XWKKH NPHMEHATb €ro He3KOHOMHUHO.

Bytunaunerar obpasyer ¢ BOgoil cMech, KUISLLYIO NPH MOCTOSIH-
woit Temneparype 90,2°. Ou yBJeKaer HeEMHOr0 MeHblIe BOAbI, YeM
IpeBeCHOCTUPTOBBIE Mac/ja, W HAa OPOLICHHe NapOoB 2KMXKKH €ro rno-
" gawot B cooTHomenun 3:1 (no Becy). OH o6Gnanaer GONBLINM yAeNb-
HBIM BeCOM H MeJlJieHHee OTCTauBaeTcs BO (JiopeHTHHe OT BoAkL. Box-
HBI CJI0H H3 (IOPEHTHHLI HMEET HeCKOJbKO ‘GOJbIIYI0 KHCAOTHOCTD,
pocruraiomyo 0,3—0,4%. Pacxon OGyrunanerara 0oJjee BBICOKHI
H cocTaBaseTr 45 k2 Ha | T TOBapHO#H yKCyCHO# KucaoThl. YepHas
YKCYCHas KucgaoTta noayuaerca kpenoctbio 609%. Kosdhduumenr wns-
BJICUEHHS] YKCYCHOH KHCJIOTBl H3 JXHKKH HECKOJbKO HHXe, YyeM NpH
LpeBeCHOCNHPTOBLIX MacaaX. Pacxon napa npuMmepHo Takoil ke, Kak
U mpu nepepaloTKe XKHIKKH METOLOM 3KCTPAKUHH 3THJIALETATOM.

AGCcOpOUUMOHHLIA METOA H3BJeYeHUs1 YKCYCHOM
KHUCJOTH U3 MHXKKH WIH Naporasos

dns u3BneueHHst YKCYCHOH KHCIOTH aGCOPOLHOHHBIM METOJOM
OPUMEHSIOT QPAKUUIO CMOJSHBIX Maces, KHMNAWYI0 NpH aTMocdep-
HoM paaBjenuu B npeaenax 220—330°. Dror abcopbeHT Noayuant
NpH pasroHKe OTCTOMHONH cMo/bl MOX Bakyymom 710 mm pr. cT. AG-
COPGLHOHHBIE METOJ MO3BOJSIET H3BJEKATh YKCYCHYIO KHCJOTY H3
Napos neperHaHHOi KHXKKH W HENOCDPEJCTBEHHO H3 naporasoBoi
CMecH TepPMHUYECKOr0 pas/ioXKeHHs ApeBecHHH. B NpOMBILIEHHBIX
YCHOBHAX 3THM METOAOM MOJb3YIOTCH JIIb A/ H3BJEUEHHS YKCYC-
HOW KHCOTH M3 napoB 06ecCNUPTOBAHHON U 06ECCMONEHHOM KHKKH.
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OCHOBHBIMH 3TanaMp nepepaGOTKH XHKKH 3THM METOAOM sIBJIS-
I0TCs caeayloye: 0GeccMONHBaHHe H 00ecClHPTOBLIBAHHE JXKUIKKH,
HClapeHHe 3Toil XHKKH M NOTJIOLEHHEe H3 ee MApOB YKCYCHOH KHC-
JOTH CMOJISHRIMH MacJaMHu, o0e3BoHBaHKe o6pa3oBaslueiics cMme-
CH CMOJISIHBIX MaceJ, KMCIOTH H BOABI, PereHepaunus Macea H Bhlje-
JeHue kucaoThl, OfeccMosieHHast H 06ecCIHPTOBAHHAS rOpAYas KHXK-
Ka nogaetcs B ABa ucnapHreas / (puc. 20), oTcioma pacrBopumast
cMOJa cTekaer B HeGOMbLIYIO KOJNOHHY KHCJOH CMOJBL 2, U3 KOTOPOi
yaaJjsieTcss B BHAE KHCJOro CMOJHCTOro ocrarka. Ilapbl U3 KOJIOHHb
¥ ucnapureseil OTBOASATCS B TPeXTapesibyaTblii cenapaTop-JaoBYLL-
Ky 8 W fajee B HH3 NOTJIOTHTEJbHON KOJOHHB! 4. 3Ta KOJOHHA OpO-
11aeTCA XOJOAHBIMH NOTJIOTHTENbHLIMH MacaaMu; COOTHOLIEHHE MeX-
Ay HUMH M KHCJHOTOH B napax kuxku 19:1 (no obbemy). Ilapu
JKHIKKH, OCBOGOXK/IEHHbIE OT KHCAOTH, H3 MOTJIOTHTEIbHOH KOJAOHHBI
YXOAAT yepe3 TeMIO0O6MEHHUK 7 B XOJOAHALHHKH 8. IloayueHHsblil
KOHJEHCAT B OTCTOHHHKe 9 OTHe/NsfAeTcs OT YBJEUEHHBIX CMOJSIHBIX
MaceJs, KOTOphle BO3BpallaloTcss B npou3soacTBo. OTGPOCHYIO BOLY,
conepxawyio 1% pacrsopenunix macea u 0,3—0,4% xucaor, cnyc:
KaloT B KaHaauzauuio. I1peasapurenbHo oT6pPOCHYIO BOLY ‘HEOOXOLH-
MO 00e3BpEeXKHBATD. '

Ha BepxHux Tapenkax NOrJIOTHTENbHOH KOJOHHBI PacCHOJOXKeHb
3MEeBUKH, 0XJ1aXKaeMble BOAOH, KOTODPBIE BHINOJNHSIOT POJib AedJer-
maropa. CHH3y [CIJIOTHTeNbHON KOMOHHB MacJa, HachillleHHble KHC-
JIOTOH M YaCTHUHO BOJOH, CTeKalOT B 06e3B0OKHUBAIOLLYIO KOJIOHHY 12,
o6orpeBaeMylo riyxXHuM napoM yepe3 3MEEBHKH, PachoJOXKeHHble Ha
HukHUX Tapeakax. Co aHa 06e3BOKHBAIOLIEH KOJIOHHB Macja, co-
nepxaine 5% KHCAOTH, 3aCachBAIOTCSl B BEPXHIOI 44CTb HCYEPIHI-
Baloulefi BAKYYMHOH KOJOHHB /3, CHH3y KOTOpO# NpH Temneparype
170° ot6upaiorcs pereHepHpoBaHHble Macsa, codepxaiyue 1o 0,5%
KucaoThl. [locsienHHe onsiTh BO3BpallalOTcss B Npou3BoAcTBO. H3
BepxHell yacTy HcuepnbiBaloulell BaKyyMHOH KOJOHHBI Napbl yKCycC-
HOM KHCJIOTHI U yBJeKaeMble HMH CMOJISIHbIE MACJ/1a NepexodsiT B yK-
pPenasIOIYI0 BaKYyMHYIO KOJOHHY I7, rae KHCA0Ta oCBOGOKAAETCSt
OT cMosgHBIX Maces. KoHaeHncart, nmosyyeHHBIH H3 NApOB YKpemsio-
uteit KoJoHHBI, coaepxHUT 85Y% KHCAOT H COOTBETCTBYET TEXHHYECKOMH
yKcycHo# kucaore. IlapoBosaymnas cmech, oTOHpaeMas 13 BO3AylU-
HHKa XOJOAMNbHHKA 19, mpOMbIBaeTcst B TpeX MOCJEAOBATENBHO CO-
eIHHEeHHBIX cKpy66epax 2/, npuueM KaxKjas NOPUHUST BOABI LHPKYJIH-
pyeT B cucTeMe A0 TeX MOp, MoKa COAEpIKaHHe KHCJAOTH B Hell He
pocturHer 13—149%, u ToAbKo TOrja M3 TIpOMexKyTouHoro Gaxka 23
ee OTBOASAT B cOOPHHUK XK MXKKH. Bo3nyx u3 tperbero ckpy&bepa orca-
CHIBAETCH BaKYyyM-HAacoCOM, ueM 00ecneuHBAETCS paspexkeHHe B pe-
reHepauHoHHON KoJaoHHe. [Totepn aGcopbenTa cocrasasior g0 100 ke
nHa 1 1 BeipaGoranHoii 100%-Hoil KHCIOTHI

AGcopOUHOHHBIE MeTOa nepepaGOTKH KHXKH MMeeT CJAeAYIolHe
NpeHMYylIecTBa Mepel APYTHMH: H3BJeyeHHe KHCAOTh He MeHee 75%;
yepHas KHCJIOTA BBICOKO KOHLUEHTPHPOBaHA H NpeACTaBJasfeT CO-
6ol TEXHHYECKYI0O KHCJIOTY; NpHMeHseMas annapaTtypa KOMIAKTHA
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H JerkoynpasJaseMa, aGcopGeHT (CMOJsIHBIE MacJa) [OJyYaloT Ha
TOM e 3aBoje, rie nepepaGaTbiBaeTcs KHKKA, OH MaJoJeTyd H Me-
Hee OTHEOTIACEH, YeM PACTBOPHTEJNH, UCIIONb3yeMble NPH 3KCTPAKILH-
OHHOM MeTOoJe.

Henoctatku a6cop6uuoHHOrO MeToma: HauboJsee HeHHasd, (Pe-
HOJIbHAS 4acTh CMOJBI PacXodyeTcsi Ha BHIPAaboTKy abcoplbeHra; no-
JydyaeMasi KHCJ0Ta TPYJLHO OUHILAETCs OT 3arpA3HAIONIUX ee Macel,;
CJI0XHO pereHepupoBaTh a0cOpOeHT M NOJHOCTBIO OTTOHATH OT HEro
YKCYCHYIO KHCJOTY, B Pe3yJbTaTe Yero MPUXOLHTCA npuberaTh K Ba-
KyyMy; TepsieTcsi 3HauuTesibHOe KoauuecTBO abGcopleHTa mpu pere-
HepauMy; NMPU MHOTOKPAaTHOM NpPHMeHeHHH aGCOPOEHT HU3MeHseTCd:;
cO6pocHBIE BOJABl CUJBHO 3arpsi3Hefbl, oco6eHHO Mac/JaMH, B CBf3H
¢ yem Tpefyercs THlaTesbHAash OYHCTKA HX; MHOT'O PACXOAyeTcs mapa,
£o 37 7 Ha | T TOBAapHOH KHCJOTHL.

Jas 6oJiee OJHOrO NPEACTABJEHHS] O PA3JHUHBIX crocobax u3-
BJICUEHHS] YKCYCHOI KHCJOTHI H3 XKHKKH NPHBOAUM HEKOTODbIE CpaB-
HUTeJbHBIE [OKa3aTeau no AaHHbiM [‘Hnposecxuma (tabsa. 3).

Tabruya 8
ﬂaHHble Pa3JUYHBIX MeTOoH08 H3BJEHEHUs chyCHOﬁ KHUCJIOTHI U3 XHIKKH

Pacxoa Ha 1 cx.a.m3 ipeBecHlBl
MeToan nepepaboTku
napa, k2 BOABl, M® |3KCTparexra, K2

SKCTpaKHHﬂ 3THJAAUETATOM HeoGeccMOJIeH-

HOM MHXKKH . . . . . . . . . . 510 5,7 0,45
AzeoTponHbii MeTox, (aHTpeHep—anp-

TOBBIE Macaa) . . . . . 720 105 0,50
amcrpaxum CepHBIM sqmpOM neperHaH- ,

HOW MHXKKH . . . .. 650 12,9 0,42

INepepaGoTka MeraHoaa-ceiplia

Meranoa-ceipen;, noJyueHHbl#l pH 00ECCIUPTOBLIBAHHH KHKKH,
COLEPMHUT CNUDPTHl, CJHOKHbie 3(HpPBl, KEeTOHBl, anbJerdisl H pal
NPYTUX MPOAYKTOB NHpoJH3a apesecuubl. Ilepepaborka ero crogut-
€51 K CAedyIOUHM oNnepaudsM: oTAeJeHHEe BCIVILIBHBIX Maces; PeKTH-
(huKauMs METAHOJa-ChIPLa, BCHJIBIBHBIX MAacea U MPOMBIBHBIX BOI,
pekTH(hHKALHs U XHMHUecKas o6paGoTka noaydabpHKaTos C noJay-
YeHHeM TOBApHBIX MNPOAYKTOB.

BonsisiBHble Macsia OTAENSIOT OT MeTaHoMa-Cchipila pa36GaBiaeHHeM
ero Bomoii a0 kpemoct 20—30Y% (o6beMHBIX) M OTCTaHBAHHEM.
ITocse oTcTanBaHUsT HUXKHUH CAOH — pa36aBJ1eHbeﬁ MeTaHoJ-Chlpell
NOBEPraoT peKTU(hUKAUKMH, a BePXHUH — BCMJIBLIBHBIE Macja B KO-
auyectBe 15—20% or o6bemMa MeTaHOJa-ChIpLA NPOMBIBAIOT BOZOH
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u orcrauBaiwT. [lonyyaercs pnBa cJjos: BepPXHHil— IPOMBITHIE
BCOJIBIBHBIE Macja M HUMXHHUA — HPOMBIBHBIE BOXBI, COAepXKallue
alleTOH, MeTaHoJa H Ap.

TIpoMbiThie BCIJIBIBHBIE Macja [€PEroHsAIOT B NEPHOAUYECKH Oei-
cTByIOLIEM peKTH(OHKAUHOHHOM annapate H I0Jy4aloT TrOJOBHYIO
(ppaKUHIO, CHIbBAH-ChIPEl H KYGOBbIH ocTaTok. [Tocsie OTTOHKH Cuilb-
pana-Chiplia elle MOXKHO OTOFHaTh XBOCTOBYIO (pakUHio, colepxka-
LIyI0 BLICIIHE a/bJerHjbl H KETOHBI, U nepepaboTaTh ee Ha HCKyCCT-
BeHHBIE CMOJBI AJsl NPUrOTOBJAEHHst nakoB. [osoBHYIO Qpakuuio
CNYCKAIOT B KAHAMU3ALHUI0 HAX [00aBASIOT K METaHOMY-ChIPLY.
CuabBaH-chipell 3—4 pasa MPOMBIBAIOT BOJOIi, 3aTeM o6pabaThiBa-
ot 20%-HBIM pacTBOPOM KayCTHKa [Jisl OMBIJIEHHSl -COLEPHKALLUXCA
B HeM 3(HpOB.

[Tocse 3TOro K CUJAbBAHY-CHIpLY KOGABJSIOT HEKOTOPOE KOJIHYECT-
BO BOABI H MEPErOHAIOT B MEPHOLHYECKH AEHCTBYIOLIEM DeKTH(HKA-
HMOHHOM amnnapate ¢ oTGopoM Tpex (pakiuii: MepByl COycKawoTt
B KAHAJH3ALHIO; BTOPYIO (CHJAbLBaH-chipel]) nepepabaThiBAIOT TaK Xe,,
KaK CHJbBaH-CHIpPEl, MOJYYeHHBIH H3 BCIJIBIBHBIX Macej; TPEeTbIO:
(TexHHYecKHi{i CH/IbBAH, TOBapDHBIH NPOAYKT) HCIMOAB3YIOT AJSA BhI-
paGOTKH AaKPHXHHAZ M HEKOTOPbIX NPOH3BOAHBIX.

KyGoBble OCTAaTKH OT Da3rOHKH BCIJVIBIBHBIX Maces] H CH/bBAHA-
ChIplla OTCTAHBAIOT, BCIJILIBHBIE Mac/a CXKHraloT B KOTEJNbHOMH, a oT-
CTOSIBLIYIOCS BOAY CHNYCKalOT B KAaHAJAH3alHIO,

Ecan Boabl OT NPOMBIBKH BCIIBIBHBIX Maces H CHJAbBaHa-ChHIpLA
CoflepKat CpaBHHTeNbHO. 60JbIIOE KOJMHUYECTBO CNHPTOBBIX NMPOAYK-
TOB, TO HX TepepabaTbliBAlOT HA NMEPHOAMUYECKH AEHCTBYIOLLEM peK-
THHKAUHOHHOM anmnaparte, 8 NPOTHBHOM CJay4yae HCMNOJb3YIOT AJS
paccHpOIIKH MeTaHoJa-chiplla H aJJHJAOBHX (MPaKUHH, NOJYy4aeMBIX
ipd nepepaboTKe MeTaHoJa-Chipiia.

Ilpu a3e0TPONHOM METOJE H3BJEUEHHS YKCYCHOH KHCJAOTHl H3
KHIKKH MacJaa, Bblae/isseMble H3 aJJn/A0BbIX GpakilHil, H BCIJIbIBHEIE
Macja OT paCCHPONKH METaHO/a-chiplla nepepabaTbiBalOT Ha aHTpe-
Hep, BhIXoA ero okoso 10% ot macen, uau 0,4—0,5 ke u3 1 ckr. w3
nepeyraeHHblx Apos. Iloutu 80% 3Toro KosHuecTBa aHTpeHepa BHI-
paGaTbiBaeTca M3 Maces, BbIAEASEMbIX H3 aJJIHJIOBOH (ppaKLUH,

Pextudukanus MeraHoja-chlpua MOXeT OblTh IepHOLHYECKOH
H HenpepblBHOM.

Tlpu nepHoaHueckod peKTHGHKAUMH TIONYyYeHHBIH HA 06eCCUpPTO-
BRIBAIOLIEM alnaparte MeTaHoJ-Chlpell Hanpas/sioT B CHPONHUKH AJs
HefiTpanx3alluH KHCJIOT, pa30aBJieHus BoJOH, MepeMelliBaHus H OT-
CTauBaHHsA. HefiTpanusylor TpoHHBIM, NPOTHB TEOpeTHYECKH HeobXo-
AuMoro, koauuectBom 10%-Horo pacrBopa eakoro Hatpa. Boay nmo-
GaBagior ¢ TakuM pacueroM, 4TOGE moayuuth 20—30%-Hbll (mO
06bemy) MmeraHoa-chipell. [lepemelInBaHHe 3aHuMaeT yac, a OTCTaH-
Banyue — He Menee 10 yacos. HeliTpanusosanubiii paccHpon/ieHHbIH
MeTaHoJI-chipel OTAEJSIOT OT BCIVILIBHBIX Maces W 3arpyXarmorT Ha
Pextudukauuio B Ky6 nepHoAHYECKH AefictByloiuero annapara. [lo-
dydaior caegyolide ¢paxkuun (raba. 4). - . o :
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Tabauya
XapakTepuctnka @pakuuil, NOAyYeHHBIX NP PeKTHOHKAlKK MeTaHOJA-CHIPUA

Temnepa- Coaepxaide 8
Typa daer- Bec. % Boixon B % ot
@ pakuns OTTOHA MOBOC 1009% -#oro
B °C YHCAO {¢eTosOB[ 9PHPOB Chipb
AnpgerugHas . . . . . . . . .| Jo 45 | o 4 |35—45| Bonee 25 1,5—-3,0
Pactsopureab A3 (aueToHo-

3(pHpHBIA) . . . . . . . . .| 4654 [2,56—3]40—45 Jo 30 20—-23
HetoBapHbift pacTBOpHTEIb (alie-

TOHMCTHI caMpT) . . . . .| 54—63 | 6—8 | 50 5—-10 2-3
Yxpemnewusifi meravon . . .| 63—69 3 3—8 | Ho2 |, 40—45
AnnvnoBas . . . . . . . . .[69-90 |4—0} — — He yuurbi-

BaeTcs
AnnunoBete mMacrma . . . . . .| 90—97 — - — To we
dbypdyponbHbie Macaa . . . .| 97100 — — - .

Ha 1 cxa. M3 npoB nuCTBEHHON MOPOAB! MOJNYYAETCS YKPEIJeHHO-
ro MeraHosa 3,8—4,2 ke, pactBopuTenein 2,6—3,2 ke, cHiabBaHa M0
0,15—0,18 ke, pypdypoaburix Macen 0,15—0,20 ke u annunoBBIX
macea go 0,5 xe.

[Tocne otroHku Bcex ¢paxiuuit KyGOBBEIE OCTATOK BHIrPYXKaloT,
00pabaTelBAlOT H3BECTKOBOH BOAOH HAM APYTHMHU KOarynstHTaMu,
OTCTAaHBAIT W OTAEJSIOT OT BCIIBIBHBIX MaceJa H ocaxKpamoueics
CMOJIBI, MOCJE Yero ChnyckKaloT B KaHadaudauuio. O6uias npomosxu-
TEJAbHOCTh 06OPOTA anmaparta cpegHedl npOU3BOLMTENBbHOCTH 36 ya-
cos, notepu cnuproB mocturaiotr 10—12%. INoayyenubie ¢pakiuu
npeACTaBAAT coboit nmoaydabpukar; 4To6bl NOJYYHTb U3 HHX TO-
BapHble MPOAYKTHI, HEOGXOLNMO NOABEPIHYTb UX NMOBTOPHOH DPeKTH-
(HKauuu.

Pextu¢urauus MetaHosna-ceipla H ero noaypabpHKaToB B nepHo-

AUYECKH AeHCTBYIOLHX aNnapaTax NPHBOIAT K NOBLILICHHHIM MOTe-
pAM CIHPTOB, 6OJILLIOMY PacXoAy napa, BOJAbl H XHMHKAaTOB, a TakK-
’Ke 3HAUHTEJNbHBIM KAMHTAJMOBJIOXKEHHAM U 3aTpataMm pabGoyell CUJHL
Yro6bi YMEHBIINTh HX, HA KPYNHBIX NPEANPHATHAX NMPHUMEHAIOT am-
f1apaThl HeNpepLBHOrO AeHCTBHS. '
. HenpepbiBHYI0 PEKTH(GHKALHIO METAHO/A-CHIPUA OCYIIECTBJASAIOT
-8 MHOTOKOJIOHHBIX annaparax. [1penwmectsywoias onepauus pas6as-
JEHHA H OTCTAHBAHHS METAaHOJa-CHIPLA TAKXKe MPOBOLUTCA Hempe-
pBIBHO. B KauecTBe CMECHTeNs HCMOJb3yeTcs Tpyba ¢ nepeMeHHbIM
IKUBBIM cedeHHeM, uto obecneynBaer TIHIATENbHOE HepeMellHBAHHE
pacrBopa G6Jarofaps ero TypGyJEeHTHOMY IBHXKEHHIO.

Ons wuenpepblBHOH pekTHdUKAUUH pa3baBJeHHOrO MeTaHoJa-
chIpIla UMeeTCsl HECKOJbKO CXeM MHOTOKOJIOHHBIX anmnaparos, HO He
nce oMU 06eCcneyHBaloT XOPOIlHe pPe3yabTaThl. UTOGH MPaBHJABHO Bbi-
OpaTh cxeMy anmnapara, HeOGXOAHMO YuYecTb CHeUuH(HKy npouecca

by
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OUHCTKH H PeKTHQHKAalUMH METaHoJia-Chiplla M ero pacTBopa. YKa-
sKeM JIHLIb Ha OCHOBHble MOMeHTHI. IIpH MpocTOd pekTHPHUKAUHH OT
MeTaHO/a-Chipa MOXKHO OTAEJHUTb TOJbKO HaHboJjee JIerKoJeTyuHe
npuMecH (aueTanbierHj, MeTHAQOPMHAT M HEKOTOpbIe ApyTHe npo-
JYKTEl THPOJIH3a APeBECHHb), HaxoAsHecs B MeTaHoJse-chiple. Ta-
KHM TyTeM BCe BelUecTBa, COAepxKallhecs B MeTaHoJe-Chiple, NoJj-
HOCTBIO OTAENHTb APYFr OT APYra H OT MeTaHoJa HEBO3MOXHO, Tax
KaK OHM 06pasyioT Mexay co0ofi a3eoTponmHBIE CMECH C BeCbMa
HH3KOH TeMmnepaTypoli kuneHus. OLHAKO HEKOTOpble NPHMecH (aJb-
perujbl, 3¢Guppl M KETOHBI) Jyuylle, 4yeM MEeTaHoJ, OTFOHSIOTCA H3
Gosiee pasbaBaeHHOro pacrBopa. Eciu Hcnonab3oBaTh 3Ty 0OCOOeH-
HOCTb H Ha BEpPXHHMX TapejKaX aLeTOHHCTOHR KOJIOHHH pa30aBHTb
pacTBOp BOLOH, TO COMepXKaHHe MeTaHOJa B TOJIOBHOM (paruun
yMeHbUIHTCA. YacTHUHO 3TO NMPOMCXOAHT H NOTOMY, 4TO HpH moAa-
ye BOJAbI TEMIIEpPaTypa OTroHa roJIOBHOH ¢pakIuK MOBLILIAETCS, a3€0-
TPONHBbIE CMECH METaHo/a ¢ ero NpHMecsiMH pa3pyuaiorcs, o6pasy-
I0TCS a3e0TPOTHBIE CMecH nphMecell ¢ BOJAOH, KOTOpble H OTFOHSA-
10TCS.

BaxXHbIM OGCTOATENBCTBOM SIBJASIETCS TO, YTO a3€0TPONHBbIE C¢Me-
CH H BELLEeCTBA, HMEIOIHe TeMNepaTypy KHNEeHHs oKoJo 75—85°, He
OTTOHSIIOTCS ¢ TOJIOBHOH (PpaKuUHeldl W He yXOAAT CHH3Y alleTOHHCTOMN
KOJIOHHBI C pacTBOPOM MeTaHOJa, B pe3y/bTaTe OHH HAKalJHBAIOTCs
B ‘cepelnHe KoJoHHB. OTClofla HX HYXHO BBHIBECTH B Napoo6pasHoM
COCTOSTHHH. . )

Ilpumecn (anauaoBBId CNUPT, M3OMETHJANPONMUJIKETOH, H30BaJje-
pPUAHOBBHIA a/JbJeruj H Ap.) OTAEAAIOTCA OT MeTaHoNa H HaKalJH-
BalOTCS B BepXHell HcuepnblBaiolllell HAM HHXKHeH YacTH yKpenJadio-
el MeTaHOMbHOH KoJIoHHBI. OTciofa mapel NpuMeced Hajo OTBECTH
B BHJe (paKUMH BLICLIHX CIHPTOB.

Haun6osee BHICOKOKHNSILIHE KOMIOHEHTH MeTaHoJa-cuipua (dyp-
¢ypouibHble MacJsa) CaeayeT OTFOHATb H3 OTOPOCHOl BOABI MPH TEM-
neparype 98—99°.

[Mepeuncaennble o6crosrensctBa yurennl LIHWJIXW B mpenao-
KEHHOM ABYX- HJH TPEXKOJOHHOM HeNpepbiBHOAEHCTBYIOLIEM anna-
pate (HIA-1)- IlpenmyuiectsOM 3TOro anmapara siBjsieTcs opouie-
HHe aleTOHHCTOH KOJIOHHBI ropsiyeil BOAOH, NpHMeHeHHe HeGOJbLIONR
¢aermbl, cob/I0feHHe ONTUMAJAbHONH TeMNepaTyphl Ha BEPXY KOJOH-
HBl U OTGOp NpHMeceii B MeCTax HaHOOJblIero HX ckomienus. Jau-
HBIl annapat Hau6osiee MOJNHO BHAENSIET U KOHLUEHTPHPYET TOJIOB-
Hble NOroHbl ¢ HEGONLUIMM COASPXAHHEM MeTaHoJa, jJaer 60abluoil
BBIXOJ, MeTaHOJa XOPOHIero KayecTpa.

B HOA-1 tana HUHWJIXH (puc. 21,a) paccuponsieHHbt H OT-
CTOSIBLIMACA MeTaHOJ-ChHIpel] NMOCTyMmaeér yepe3 nojgorpenatenb I Ha
BePX HCYepnblBAIOLEH yaCTH aleTOHHCTOH KosoHHbl 3. Orcioga na-
PHl NepexoAAT B YKPENJSIOILYIO YaCTb aUETOHHCTOH KOJIOHHBI, 0pO-
llaeMoit cBepxy ropsiueii BOJOH B KOJHUeCTBe, He IPEBHILIAIOLICM
or6opa auctHaagra, asee napel nocrynailor B Aedaermartop 4
H Konpencarop 5. o : L
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Puc. 21A. HempepslBHoAehCTBYomMA anmapaT AT PEKTHQHKAUHK MeTaHona-
cupua (HOA-T):
— ateab; 2 M {2 — U3IMEPHTEJIN CKOPOCTH; J — 2UETOHHCTAs KOAJHHA; 4n 10—
’ xlxetb.'rllgfh(a);gggu- 5.4 13 — KonzeHcatopn:; 6, 14, 15 — 3MeeBHKOBHE XOJOAHIbUHKY; 7 H 16 —
Q)Jiopeﬂ'mnu; 8 M 9 — MCNEPNHBALILAN U YKDEMIAOU(as MeTaHOJIbHBE KOJIOHHL, H—
pasjenutens; [7 — CHAPABIHYECKHH 3aTBOP
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Puc. 215, HenpepHBHOAEHCTBYIOLIHT anNapat Aias IepepaGoTKH TEXHHUECKOro
merarona (HIOA-II):
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KOMOHHA; /0 # [l — Gaku AAA CEPHOH KHCAOTH ¥ pPacTBopa UIEIONK



OT6HpaeMblif KOHAEHCAT NMPEACTABJSET CO60H PACTBOPHTE/b-Chi-
pen, kpenoctblo, 70—759%, (0O6beMHBIX),COAEPKAHHE METAHOJIA B HeM
He Bhilte 15%. M3 ucuepnbiBalolieft 4acTH aLeTOHHCTOH KOJOHHB
OTBOASAT Tak¥ke Mapbl BHICOKOKHMALHX 3()HPOB H KETOHOB, KOTOPHle
OTI'OHAIOTCS B CMECH ¢ BOJOHM Npu TeMmnepatype ot 75° mo 85° Kox-
JleHCaT 3THX Napos, MPEACTABJAAIIIHI coO0H KeTOHOBYIO (hpakuuio,
nponyckalor uyepes dJopeHTHHy 7. Hdas oGorpeBa KOJOHHBI H OT-
FTOHKH H3 pacrtBOpa MeTaHoJa NMpHMeceH, KHMSAIIUX B CMECH C BOJOM
a0 85°, B HUMXKHIOIO YacThb HMCUEPNBIBAIOMIEH YACTH aLlETOHHCTOH KO-
JIOHHBI MOJAI0T OCTPHIA BOAsAHOMH nap. Co AHA 3TOi KOJNIOHHBI PACTBOP
MeTaHo/ia OTBOAHMTCS Ha BepX MCYEPNLIBAIOIIEH METaHOJBHOM KO-
JIOHHBL.

[Tapel 3TOrO pacTBOpa NEPeXoAsT B YKPENJSIOUIYI0 METAHOABHYIO
KoJioHHy 9. Tlosyyaemsblit H3 MapoB 3TOH KOJIOHHBI TEXHHUECKHH Me-
taHoa Kpenoctbio 99Y (o6beMHBIX) OTroHseTcss npu ¢aerme 2—3.
B HeM comepxurtecs ye Goaee 0,6-—0,8% keroHos u 0,2% 3dupos. M3
BEPXHEH YacTH MCYEpPNLIBAIOUIEH METAHOJbHOH KOJIOHHBI NIPU TeMile-
patype 88—90° yxoasaT naphl annusnoBoii ¢pakuuu. KoHzeHcar u3
HHUX HanpasJseTcsi B cO0pHUK. M3 cepeuHbl 3TOH KOJIOHHBI MPU TeM-
neparype 98—99° orsoasTca napwsl ¢ypdypoarHoit ¢ppakunn. Kou-
JeHCAT U3 HHUX cTeKaeT BO (opeHTHHY 6 ass otaeneHus Qypoy-
pPOJIbHBIX Macej OT BOAHOCMHPTOBOTO cJjiost. K3 HuXHeM uyacTH Ko-
JIOHHBI OTGHpAIOT npoly Napos AJs MPOBEPKH HA NOJHOTY HCUEPIIbI-
BaHHsa MeTanosa. B caMblil HU3 HCYepPNBIBAIOLIEH METAHOJBHOH KO-
JIOHHBI IIOJAIOT OCTPHIH BOASAHOI map s o6orpeBa KOJIOHHBI H OT-
NYyBKH CIHPTOBBIX NDOAYKTOB. M3 HMKHelt yacTH 3TOH KOJIOHHBI OT-
BOJHTCS OTOGpOCHast Boja ¢ cofepxanueM He Gosee 0,059 meraHo-
sa. Ilocse oTcTauBanusa OT CMOJIBI U Maces BOAY CNYCKalOT B KaHa-
JU3aLH0. B mensx 3KOHOMHH mapa MOXHO OTGPOCHYIO BoAy A0 IO-
naud ee B GaccedH HCNOJIb30BATb B KauecTBe TEMJIOHOCHTEJS B Tell-
JIOOOMEHHHKe PacCHPONJIEHHOTO MeTaHOo/a-ChIplla.

CnuproBble NMPOAYKTHI, COAEPKAlIUeCs B PaCCHPOIJIEHHOM MeTa-
HoJle-chiplle, npH nepepaborke ero B HIA-I pacnpesensiores no
¢hpakuuaM caeaylomumM o6pa3oM: B TeXHHYECKHH MeTaHoJ nepexo-
aut 60%, B pacTBopuTeab-chipen 25%, B anauioByio ¢pakuuio 8%,
8 kKeToHOBYI0 3% u B pypdypoubnyio 4%. Stn noaydabpukats ne-
pepabaTHBAlOT HAa COOTBETCTBYIOLUHX PEeKTH(OHKALUOHHLIX amnmna-
parax.

Ins yMeHblUeHHs NOTePb Bce BO3AYLIHbIE JHHHHM OT CIIHPTOBBIX
annaparToB H €MKOCTeH K HUM JOJKHbI GBITh NPHCOEIHHEHH! K XOJIO-
AuJbHHEKY-a6copbepy. YaaBnuBaemble 31eCh BEIIECTBA BO3BPALLAIOT-
Csl B IPOM3BOACTBO M NepepabaTbiBaloTCsl BMECTe C APYTHMH CIHPTO-
BLIMH Nosy(abpHKaTaMH.

IlepepaboTka TexHHWYECKOro MeTaHoja

Texuuuecknit Meranon, nonyyenuuiii 8 HIA-I, noasepraior pac-
cuponke Bonoit a0 20% (o6beMHubIX), NOCKE Yero MyTeM MOBTOPHOM
pPexTH(pHKALHH H OJHOBPEMEHHOr0 BO3AEHCTBHS XHMHKATOB Nepepa-
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$aTHIBAOT HA TOB4PHBIN MerTaHoJs. B ucnoab3yeMom mast 3Toil uenu
genpepeiBHOelcTBylomeM annapate HIOA-TT tuna DHHJIXH
(puc. 21,B) paccuponseHHBIH TeXHHYeCKHH MeTaHoJ NoOCTynaer ye-
pe3 Temsoo6Menuug, I, rae HarpeBaercs #o 60°, B ncuepnbiBaiouLyio
4yaCTb alleTOHHCTOH KoJOHHB 3. OTcloja napbl nepexoAdaT B YKpen-
AAUYI0 YaCTh alLleTOHHCTOH KOJIOHHBI, OpOUIAEeMOH CBepXy ropauel
BOAOM, H CJEeLYIOT B KOHAEHCAIHOHHYIO cHeTeMy. HacTh noslyueHHOro
KOHJAEHCAaTa BO3BpalllaeTCi B AaLETOHUCTYIO KOJMOHHY (dJermosoe
yucqo 0,2—0,3), ocranbHOe KOJNHYECTBO ero OTGHPAIOT B BHAE alle-
TOHHCTOI (pPaKLKH, KOTOPYIO, pa36aBus Boxoil a0 30% (06GbeMHbBIX),
nepepabatniator Ha HIA-I unu cnuprosom IJIA. U3 ucueprbisato-
well 4acTH alleTOHHCTON KOJIOHHEI, Kak U B HIA-I, or6upator Keto-
HOBYI0 ¢dpakuuio. B HH3 3TOH yacTh KOJNOHHBEI AJs1 ofOorpeBa M OT-
rOHKH 2LETOHHCTOM H KETOHOBOH (pakKUHH NOAAIOT OCTPHIH BOASAHOM
nap. Co MAHa alLETOHHCTOH KOJIOHHB OTBOAAT pacTBOp Me-
TaHOJa Ha BepX HCUeplbIBalOUleidl YacTH METAHOJBHOH KOJIOH-
HbL 8.

C HHIKHHX TaDPeJOK YKPelJsliollel YacTH MEeTAaHOJbHOH KOJIOHHB
npH TeMmneparype 76—78° oTGHpalOT mapekl aMIHA0BOH (pakuHH,
KOHIEHCAT M3 HHMX HanpashsioT B c6opHuHK. OcranbHble maphl MpH
noAbeMe no KoJoHHe BBepx obpabareiBaiotcst 30—35%-Ho# cepHoit
KHCJIOTOl H3 pacuera 1,5 ke Ha 1 T ToBapHoro meranosna H 8—10%-
HBIM pacTBOpoM Ilnenoud u3 pacuera 2,0—2,5 k2 100%-Horo egkoro
natpa Ha | T meranosa. CepHylO KHCIOTY NPHUMEHSIOT AJIS CBSA3bi-
BaHUS aMHHOB M aMMHaxa M pas3pylieHHsi HelnpedesbHBIX COefHHe-
HHH, a PacCTBOp ILEJIOYH — [ OMbINIEHHS c/1el0B 3HPOB H KOHJEH-
calHK¥ OCTATKA aJbJAerHAOB H KETOHOB.

W3 napoB yKpenasiolleil yacTH MeTaHOJLHOH KOJIOHHEI B Aeder-
matope /2 KOHZEHCHPYETCS OTHOCHTENbHO GOMblle TSKENOKUNISLULErO
komnonedta. Or6upaemblii OTCIOZa KOHAEHCAT MpeAcTaBiseT cobo
ToBapHbli MetaHos I copra. Kpenocts ero jgocthraer 99,9% (06n-
€MH.), B HeM codepxurcs He Gosee 0,1% keronos u 0,15% 3sdupos.
Brixon mertanoJa cocrasasier 90—92% ot nepepaGoraHHOro TeXHH-
yeckoro Meranouna. [lapel, He CKOHAeHCHpOBaBllHecs: B AedJerma-
Tope /2, nocTynaioT B KOHAeHcaTop /3, W3 KOTOPOTO KOHAGHCAT BO3-
Bpauiaetcss B BUAe (pJerMbl B YKDENJSAIOUYI0 4acTb MeTaHOJLHOH
KOJIOHHBI ¥ B HCUEPNBIBAIOILYIO YaCTh al@TOHUCTON KOJOHHBI. CHH3Y
HCUEpNBIBAIOILEH YacTH METaHOVIbHOH KOJOHHBEI 0TOMpaloT npolby
NapoB /s NPOBEPKH HA MOJHOTY HCUepNbIBAHHS MeTaHoaa. B HuX-
HIOI0 YacTb KOJIOHHH BBOAAT BOASIHOH map AJasi oforpeBa KOJOHHBHI
4 OTAYBKH CIHPTOBBIX MpoAyKToB. C caMoro Hu3a HCuepnblBaIoOLlei
YacTH MeTaHOJIbHOH KOJIOHHBI OTBOJASIT OTGPOCHYIO BOAY C COAEpXKa-
HHem He GoJee 0,0509% wmeranona. Ee nponyckaior uepes Temnuaoood-
MEHHHK MAJs TIOROTpeBa paccHPOIVIEHHOTO METaHOJa-Chiplia H OT-
CTaHBAaIOT, MOCJe Yero OHa MOXKeT ‘ObITh HCIOJb30BaHA AJNA PaCCH-
PONKH MeTaHOJa-Chipla M aJJVIMJAOBBIX (pakuHil H JJis OPOMBIBKH
CNUPTOBEIX Macedl.
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B HIA-II moxHo nepepaGaTbiBaTh He TOIbKO TEXHHYECKHH, Ho
M YKDEIUIeHHBIi MeTaHoj ¢ codepxandHeM no 8% xeronos. Kpome
TOrO, 06a BHAA MeTaHOJa MOrYT ObITb NepepaboTaHbl HA HelpephLiB-
HOJEHCTBYIOLIMX PEKTH(GHKALHOHHBIX annaparax APYrHMX MHOrOKo-
JIOHHBIX CHCTEM, a TakyKe Ha PEKTH(HKALHOHHLIX annapatax nepuo-
JHYECKOro HelCTBHI.

Oanako ayulide pe3y/bTaThl 10 MHOTHM [0Ka3aTeJsAM JOCTHIHY-
THI TIpH paGoTe Ha ABYXKOJOHHOM HIA-II tuna HHWUJIXHU. Ocuos-
HLIMH [IpEeMMYUIeCTBAMH 3TOrO annaparta siBasgiorca: 1) mopaua ro-
psveil BOABI HA BePX YKPENJsollefi yacTH aLETOHHCTOH KOJIOHHBI,
YTO NO3BOJIIET Jyullle OTHAENSITh METAHOJN OT TFOJOBHBIX (paKIHit
1 [oJiHee OTTOHSITH MOCJEJHHE OT BOJLHOIO pacTBOpPa METaHOJa; 3To
MO3BOJISIET TAKKE PE3KO CHH3UTb (PJ1erMOBOe UHCJO H, CJIel0BATelp-
HO, 3HAYHTEJNbHO YMEHbIIUTb PACXOA Tpelollero napa; 2) npaBHJb-
HH} BbIGOp Mecta 0oT6Opa mpHMecel, B YACTHOCTH BBIBOJ BBICLIMX
KETOHOB W3 HCUEPNbIBAIOLIE} YACTH AUETOHUCTOMH KOJNOHHDI; 3T0 oGec-
MeyHBaEeT MepeBo/] B HCUEPNBIBAIOLLYIO YACTh METAHOJBHON KOJOHHK
6oJiee yHCTOrO0 pacTBOpPA TEXHHUYECKOTO METAHOJd, UTO MO3BOJSIET
yMEeHbLIHTL pPacXof eAKoro Hatpa c¢ 15 mo 2,5 ke, cepHO#l KHCJOThi
¢ 36 no 15 k2 nwa 1 r meraHona; 3) oT6Op TOBAPHOTO METAHOJA H3
nedJerMaropa u BO3BpaT FOJIOBHOH (pakuHH, oTOHpaeMoi H3 KOH-
HeHcaTopa, B BEPXHIOI 4YacThb HCYepNbIBAlOLled alleTOHHCTOH
KOJIOHHBI, UTO CIIOCOGCTBYeT MOJY4YeHHIO TOBAPHOTO MeTaHOJa
BHICOKOrO KauecTBa, He COJepXKallero  JEeTKOKHHNALWMHX  TPH-
Mecelii.

[1pu pexkTudHkauuu B annaparte nepHOLHIECKOTO AEHCTBHA YK-
penvIeHHbl MJIH TeXHH4eCKHH MeTaHoJ pasbaBasfioT BOJOH [0
20—309% (o6beMH.), o6pabaTeiBalOT PacTBOPOM €JKOTO HaTpa HJH
M3BeCTH AJs HeHTpajau3alMi KHCJAOT W OMBLJIEHHsI HeCTOHKHX 3(hHpOB
¥ B TeueHHe 8—12 4acoB OTCTAHBAIOT [Js OTAENEHHS BCIJIBIBHHIX
maces, a uHorga M ocaaka. OcBeTneHHBIH pPacTBOP PasroHSAOT Ha
($bpakunHu: aueTOHUCTHIH CIHPT, NPOMEXKYTOUHAs (PPaKIilMs, TOBAPHbIA
MeTaHOJ, MOATOBAPHHK, aJJsujoBas (pakiHs, XBOCTOBble MacJja.
Uto6nl 06J1€TYHTb OTAENEHHE 3(HPOB H KETOHOB H YBENHUHTh BBIXOIl
TOBAPDHOIO MeTaHOJNAa BO BpeMs OTFOHKH AalETOHHCTOH ¢pakKuHH
M B Hauaje oTGOpa MPOMEXYTOUHO# (pakilHH, HAa BePX KOJNOHHH
MOJalT CTPYIO ropsueil BOAB B KOJHUECTBE, DABHOM OTOHpaeMOMYy
JUCTUAAATY. s MOBHILIEHUST Ka4eCTBAa U BHIXOJd4 MeTAaHOJA B KOH-
e or6opa NPOMEXKYTOUHOH (DPaAKUHU U NPH OTFOHKE TOBADHOTO Me-
TaHosa B KyG, a elle Jyyllle B KOJIOHHY BBOAAT eAkuii natp. [Tocae
OKOHUAHHS] Pa3roHKy KYyGOBHIH OCTATOK BBHITPYXKAKT H HCNOAb3YIOT
ero Tak xe, Kak KyGOBBIH ocTaToK oT nepepaboTKU MeTaHOJAa-ChIp-
na. O6ulas NpPOJOJKHUTENLHOCTE OJHOH omepauun 24—48 wyacos.
Brixon MeraHnona cocrasasier 40-—459% ot coaepxaiuerocs B mepe-
paboTaHHOM CHIPbE; @C/aMd AOTPyXKaTb alnapar nocje oréopa tosap-
HOTD MEeTaHoJla, TO BBIXOJ ero moBuIicHTcs /40 55Y%. Bee HemocTaTkHy,
OBOHCTBEHHBIE NEPHOAMYECKOH pPeKTH(QHKALHH MeTaHosa-CbhipUa,
HMEIOT MeCTO H B JlAHHOM cJayuae,
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TlepepaGoTka pacTBOpHUTEJA-ChIpUA

PacrBopurenb-chiper, nonyuednnii B HJA-I, paccuponaupator
gololl M orcTausalor. BensbiBipe naBepx Macaa npHUCOEHHAIOT
x aneronuctoit ppaxkuuu HIA-I1 yau ITJA u BMecTe ¢ Hell nepepa-
garuiBator Ha HIA-I wau T1HA.

OcBo60oXKAEHHBIH OT BCMJBIBHBIX Maces pacCHPOIJIeHHBIH pacTBo-
pHTEJb-ChIPel; MOABEPralOT PeKTHU(hHKAlUH i 06paboTKe ciaabbiM pa-
CTBOPOM LUEJOYH, B pe3y/bTaTe YETO NOJYYaloT TOBAPHBIH PaCcTBOPH-
tenb. PekTHHKALUIO NPOBOAAT B aNnaparax MepPHOAHYECKOTO HJIH
HENpPEpLIBHOTO JeiicTBHA. B HenpepslBHOZeHCTBYIOUEM anmnapare
HOA-IIT tuna LIHWJIXW (pue. 22) paccuponenuniit no 25%
(06BEMHBIX) PACTBODHTENb-CHIDEL INOCTYNaeT 4Yepe3 [OAOrpena-
TeJb 3 Ha BepX HCUEDNBIBAIOLLEH 4aCTH aleTaJbJerHAHOH KOJOH-
Hbl 4, OTCIOZA Naphl HEPeXOAST B YKPEIJSIOL(yl0 YacTh aleTaJbje-
TrHAHOH KOJIOHHBI, KoHJeHcaT, MoJiydeHHBId ¥3 3THX [apoB, Npen-
craBaser coboifl auneranbAerujHyw (pakuulo, coAepxkally ¢ypaH
H MeTHA(pOpMHAT.

OcB0oOOKIEHHBIH OT aleTajdbleriiHoH (pakuHH paCTBOPHTENb-
ChIPell CTeKAeT CHH3Yy HCYepNbIBAIOLIel 4acTH aleTaJbAerHaHoH KO-
JIOHB Ha BEPX HCUEPNBIBAIOWIEH YaCTH KOJOHHBI PacTBOpHTeNS 6.
OTciloaa napbl CAeAYIOT B YKPENISIOUY0 YaCTh KOJOHHBl PacTBOPH-
tenst HaBerpeuy 8—10%-HOMY pacTBOpy LIesoYd, KOTOPBIH OMBI/ISIET
OCTATKH MeTHJ(pOpMHATa U CBA3BIBAaeT OKpalleHHble NpHMecH. B 3Ty
e 4acTb KOJOHHBI MOJAIOT ropsAYylo BOAY AJS JYYIIero OCBOOOXK-
JeHHsi pacTBOpHUTeNss OT MeTaHosa. KondeHcar, nonyyeHHbH H3 na-
pPOB YKpemasiiouleii YacTH KOJIOHHBI PaCTBODHTEJs, NPEACTaBJser
coGoit ToBapHblil pacTBopHTenp Mapku AD unu MALL CHusy ucuep-
NLIBAIOLIEH YaCTH 3TOH KOJIOHHBI OTBOAHMTCH METEHOJbHBIH OCTATOK
(xBocToBas (pakuHs).

Moayuennas s HIOA-III aueranpneruanas ¢paxuus BO3Bpa-
11aeTCs B LHKA NepepaGoOTKH CIHPTOBBIX NPOAYKTOB. PaHbllle U3 Hee
BhlpafaThiBasH aleTadbAeTHAHYIO CMOJIKY, HO MOCJAeHsA 0Ka3asaach
HENMOJIHOUEHHLIM 3aMEHHTe/IEM LIENJAKa B NPOH3BOACTBE JAKOB.

Toapubiit pactBopurteas coraacio [OCT 2280 — 43 xapakrepu-

3yeTcs NoKasaTeAsMH, NIPUBEJEHHBIMH B Ta6J. 5.
Tabauya 5

XapakTepHcTHKA TOBAapHOrQ PacTBOPHTES

A2 (aueroHo- MAU (meTHa-
Tloxazatean -9(pUpHbIL) aleTOHOBLIit)

0,850—0,880{ 0,800—0,850
70 60

— — -

Ynenvuwit sec mpu 20°C . . . . . . .
Cymma a¢upoB u KeroHos, B Y He MeHee

KeTonw B mepecuere na ametom, B8 % He MeHee . 40 50
Kucnornoe uncao, ne Gosee e 0,25 0,25
PoMHoe uucsao, He Cosee . . . . . . . .. 6,0 4,0
peneam xunenua: 95% mno o6beMy OTroHsercs

npu teMmmeparype B°C . . . . . . . . . . 45—65 55—70
CHJBIBAEMOCTb € PACTBOPOM €/KOTO HATpa HJH

nosapensoit comu (1:2), 8 % wHe Memee . . . 70 50
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Puc. 22. HenpepriBHoneHcTBylOUIHH annapar das nepepa-
6otkn pacrBopdTensi-ceipua (HAA-III):

! — HanopHble 6akH; 2 — H3MEDHTeNb CKOPOCTH; 3 — NOJOrpeBaTedNb;

4 — aneraJbAerHAHAsA KOJIOHHA; §, 10 M 1l — XOMOJUNBLHUKH; 6 -~ KO-

JIORHA DpacTBOpHTeast; 7 — 6ak ans gacmopa uesouH; 8 — KoHIeH-
catop; 9 — pasjienHTeab; I2 — CMOTPOBOE CTeKJ0



3a roan pgeiictBus [OCT 2280 — 43 npousowny 3HAYHTENbHBIE
H3MEHEHHsi B YCJOBHSIX NPOH3BOACTBA JAPEBECHOCIIHPTOBEIX PacTBO-
puTeseli U B Tp€OOBAHMAX, NPEIbABISEMBIX K HHM NOTPEOHTENSIMH;
yCOBEPLIEHCTBOBAJIACh METOJHKA OnpejesieHHss KeroHoB. Bce 3710
IIpHBeJI0 K HeoOxoauMocTH nepecMorpa zandoro I'OCT.

XBoctoBasi ()pakuHsi BO3BpallaeTcst B LUK/ nepepaboTKH chHp-
TOBBIX NPOAYKTOB.

[Ipn pekTudUKaHH M OUHCTKE PACTBOPHTEJS-CHIPUA Ha Hempe-
PBHIBHOAEHCTBYIOIUX annaparax noJjyyaercst 60JblUHI BBIXOJA TOBap-
HOrO PaCTBOPUTEJA W JIyUllleTo KaueCTBA, yeM HA anmnaparax epHo-
AHUYeCKOoro AeHCTBHSA.

IF'nasa 5

FASH®HKALUHA QPEBECHHBI

[1pu rasudukanun opraHuyeckas 4acTh ADEBECHHBI NMpeBpalLaer-
¢l B TOPIOYHMH ra3 H XMIKHe NMpPOAYKTH. ['asucdukanuio ocyuecrs-
JSIOT B BEPTHKAJbHBIX INAXTaX annaparoB, Ha3blBaeMblX rasoreHe-
paropaMu. B maxre rasoresHepatopa npoTeKaioT TPH OCHOBHBIX NpO-
gecca, KOTOpble YCJAOBHO MOXHO pacnpeienuTb MO 30HAM, YKasaH-
HBIM Ha cxeme (puc. 23).

B BepxHeil yacTu rasoreHeparopa NPOMCXOAUT CYIIKA JPeBeCHHbI
{3ona ), 3atemM Cyxoe TOMJHBO NOABEPraercs LUBEJEBaHHIO — Tep-
MHUYECKOMY Da3JIOKEHHIO B TOKE HarpeToro rasa, ABHTalOUIErocs ot
KOJIOCHHKOBO# pelIeTKH W AYTbeBBIX (YPM BBepX K ropJoBHHe raso-
regeparopa (3ona II).

B Tpethel, nocjenHei 30He OCYLIECTBAACTCS NPOLECC cOOCTBEHHO
rasuduKaLMK, KOTOPO# NnoJdBepraercst yXe He APOBECHHA, a YroJb —
NpPOAYKT LUBENEBaHUs JPEBECHHBI. 31eCh OKHC/IAETCS YIJepoa KoKca
{npeBecHbll yrosin) B arMocdepe KHCHOPOAA BO3AYXa, I0AaBAEMOr0
B LIAXTy Yepe3 KOJOCHHKOBYIO PELIeTKY M 4epe3 AyTbeBbie QypMHI.
[Mpu rasudukaunu APyrux BHAOB TBEPAOrO TOMJIHBA (HCKOMaeMblH
yroJib, CJIaHILbl, KOKC M TOP() HHOILA HCIOJb3YyeTCsi BMECTO BO3AYyLI-
HOr0 JyTbsl — MaPOKHCJIOPOLHOE.

[Tpu B3auMoAeHCTBHH KHCJAOPOAa BO3AyXa H KOKCA MOXKET npo-
HCXOAHTb OKHCJEHME YIJepoAa NO CJACAYIOLUHM pEaKUHSIM:

a) C+ 0, -~ CO, + 97650 xrxaa/kz — Mox;
1
6y C+ 5 0, ~ CO + 29450 xraajxe — moa.

Yacry nsyokucu yriaepona CQO,, B3aHMOAEHCTBYA C HarpeTbLiM
J0 BBICOKOH TEeMIepaTypsl YIJepoJAOM KOKCd, NPeBpaItaercss B OKHCh
yraepoga CO no peakuuu
C 4- CO, 22 2CO F 38790 rraa/xe — moa.

Ha6molenns noxasaJu, YTo IIDH rasu(HKauuy JPEBECHOro TON-
JIHBa B TOJICTOM CJIO€ B MTOTe YHNOMAHYTBIX peakilHuii obGpasyercs
raBHeIM 06pa3oM OKHChb yrJjepoja.
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Kycku yras nmoxpeiTel ra3oBoil NJIEHKOH, 4epe3 KOTOPYK ra3oBbie
MOJIEKYJBl AHPGYHAUPYIOT K [IOBEPXHOCTH YIVIs, a NPOAYKTH peak-
HHH YAaJSIOTCA ¢ NMOBEPXHOCTH, NMOCTYNAs B rasoBoe NMPOCTPaHCTBO
MEXIy OTAeJbHHIMH KYCKaMH TBepjoro resaa. MurencuBrocTb InHp-

$y3HOHHOrO NOTOKA 3aBHCHT OT psda (akTopoB.
Koraga ckopocTb XHMHYECKOro B3aHMOAEHCTBHS MEXIY TBEDIbIM

TeJOM W ra30BbIMH MOJIEKYJaMH O4YeHb BLICOKa, OOLIHM pesyJjbTrar
tyxan uena

f f
- ] Ngpozasolbas

I LMELCH

Puc. 23. Cxema rasorenepaTopHOro mpouecca:

] — 3oHa cywku mens; /I — 30Ha cyxoit meperouku; Il — aona

rasudHKaUMK ApeBecHOro Kokca; [/ — waxra Trasoreseparopa;

2 —ropJOBMHA AJf OTBOAA NaporasoBofl CMECH M3 ras3oreHepaTopa;

3 — 3aTBOD NS HeNpepHLBHOM 3arpvaKH ulennl: 4 — KOAbLO IJs MOK-

BOAA AYTbA K (ypMaM; § — BO3AYXONPOBOA ANA NMOABOAR AYThA NOA

XOJOCHHKOBYIO peweTKy; 6 - 304bHas 4alia ANA YLaleHHA 30/bl
H3 rasoreHepatopa

B3aHMOJEHCTBHSE MeX/ly pearupyiolliMH BelllecTBAMH B reTepOreH-
HBIX peaknuax OGyJeT 3aBHCETb OT HHTEHCHBHOCTH AHG(Y3HOHHBIX
HpoLeccoB. B 3tom ciyuae mpouecc ra3uQHKanuH Yris NpoTeKaeT
B TaK HasbiBaeMoll nu¢pPy3HoHHOH oOaacTH.
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Koraa cKopocTb XMMHUYECKOH peaKUHH MeXLy TBeDIbIM TesJoM
¥ T230BBIMH MOJIEKYJAMH ABJRETCHA pellanlinM (PaxkTopOM, B3aHMO-
aefiCTBHE MeKIy PeanHpyIoIHMH BellecTBaMH [epexoJHT B KU He-
rHiYeckKkylo o6JacTh npouecca.

C yBenHYeHHEeM CKOPOCTH ra3a M yMeHblleHHEM Da3Mepa KyCKOB
yrds TOJNLMHA ra30BOji NJIEHKH yMeHbIIAeTCs. N

Cxopoctb npouecca rasugpuxauuu B guddy3HonHo# ero o6nactu
6yAeT YBEJMYHBATbCS C NMOBbIIIEHHEM TeMnepaTypbl H CKOPOCTH ra-
30BbIX NOTOKOB. CKOPOCTb XHMMHUYECKOrO B3aHMOAEHCTBHSI MEXAY
yr7epoloM KOKCa M ra3OBbIMH MOJIEKYJaMH, T. €. fpolecca co6er-
BeHHO TrasH(pHKallHH, B KHPETHYeCKOH ero obgactH 6yner Bcerna
yBE.JHUHBATLCH C MOBBLILIEHHEM TeMIIEPaTypHI.

PeakunoHHas ¢cnoco6HOCTh KOKCA H3 Pa3/MUHBIX yriell HeOLHHa-
KOBa, U OHa XapaKTepH3YeTCs CKOPOCThIO XMMHYeCKOro B3auMoleH-
crBHs yraepopa ¢ COp M BOASIHBIM MAapoM.

Ipesecuniit yrosb obsanaer Gosee BBICOKOH PeakUHOHHOH CHO-
cOGHOCTBIO MO CPaBHEHHIO, HANPHMeEp, ¢ HCKOMAEeMbLIMH YI/ISMH.

[ToatoMy aas cayuas ra3u¢HuKalHH ApeBeCHHbl OKHCJEHHe yrie-
pola IPEBEeCHOTO KOKca GyAer nmporeKkarb B NHGPY3HOHHOH 06nacTH
npoliecca. :

B aone JJI (coGcrBeHHO rasu(HKalMH) pa3BHBAeTCA BBICOKas
temneparypa. TeopeTHueckH oHa MoOXeT GbiThb okoso 1600°. B pe-
3yJbTaTe CNJABJSETCS 30J1a TOMJHBA, 3alUJaKOBHIBAIOTCS M YacTo
paspylIaloTCst AYTbeBble YCTPOHCTBA. ITH SIBJEHHS TNPHBOAAT
K npexaeBpeMeHHOl OCTAaHOBKe rasoreHeparopa u3-3a paccrpoiicTea
Bo3ayxonofaun. Hns GopbObl ¢ HMMH K BO3AyXY, IOA2BaEMOMY
B rasoreHeparop, pocrarouso go6aButh 90—120 2/#. u3 BoasiHOrO
HaChIIIEHHOTO Tapa. :

ITogaya napa B AyThe ofecrneynBaeT HEKOTOPOEe NMOBHILIEHHE Ka-
JODHHHOCTH rasa.

B oTJHYHe OT BO3AYHIHOTO IYTbe€, HCKYCCTBEHHO YBJAXKHEHHOE
napoM, HasblBaeTcs MapoBo3AymHLIM. CTeneHb YBJAXKHEHHs NYThs
pEeryJMpyerca 1o ero teMneparype, noaaepxiHBaeMol oObIUHO B Npe-
Benax 45-—55° a muorna u Bbiue. Ilpu6GaBkoii napa x AyThl0 CHH-
KaloT TeMIepaTypy 30HB coO6CTBeHHO rasuduxkauun go 1100—
1200°, yto ye GezomacHo AAS AYTHEBBIX YCTPOMCTB.

[Tpu mapoBo3ayiHoM AyTbe NMPOTEKAIOT CAEAYIOLLHE pPeaKIHH:

a) C+ H,0 - CO + Hy — 28300 kran/xz — sox;

nap

6) C+2H,0 - CO3 4+ 2H, — 17 970 xxar/xz — moz;
nap

B) CO + H,0 2> CO; 4+ H, + 10410 xrar/ke — noa.
nap

Boasivoit map ayTbsa oGEIYHO pacXomyeTcss 1O 3THM PeaKUuaM
He nonHocthlo, a Ha 70—75%. Ilpn 3HauyuTesLHOM YBIAXKHEHHH
AyTha MapoM H NOHHXKEHHH TEeMIepaTypbl peakuuu «as H «0» Mo-
FYT nepeiiTh B KHHETHYeCcKylo 06JacTs mpouecca.
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BenencTsue Hen3GexXHOro MPHCYTCTBHSI a30Ta B BO3AYXe Teope-
THYECKH MOXKHO npeicTaBuTbh o6pa3oBanue CO B rase, noayuaemowm
B 30He cOGCTBEHHO ra3u(HKaUHH, PH BO3AYIIHOM 1YThbe M0 CFeAyio-
IeMYy ypPaBHEHHIO:

2C+0,+376N; ~2CO +376N,,

UTO COOTBETCTBYeT COCTaBy rasa B oObeMHBIX mossnx: CO —34,7%:
Ny —65,3%.

OnbITHBIM NyTEM YCTAHOBJIEHO, YTO COCTaB rasa B 30He coG6CT-
BeHHO rasu(UKalHH JPEBECHOTO KOKCa NMPH BO3AYIUHOM AYTbE Majo
oTaHuaercsi OT Teoperuueckoro. M3 1 ke yraepoma BbIXod rasa

o Kxan
paBed 5,37 H.m® ¢ TemnoTBOPHOH cnocoGHocTei0 1060 ——. M3

ApUBEJEHHbIX JaHHBLIX BHIHO, YTO MPH HIEAJBPHOM BO3JAYIIHOM MpO-
lecce TepMHYECKHH K. M. A. rasupHKalUWH, CYUTAs [0 XOJOLHOMY

5,37 - 1060
ragy, paBeH —gr— = 0,7.

Tepmuqecxoe pa3JjoXeHue APEBECHHLI B 30He UIBEJEBaHHs

Tepmuueckoe pasnoxeHHe ApeBeCHHBl B IIaXTe rasoreHepatopa
TIPOHCXOAHT B OTVIMYHBIX YCJOBHUSX 11O CPABHEHHIO, HAMPUMep, ¢ Npo-
LIeCCOM, NPOTeKaoUUM B peTopre ¢ BHelIHHM oGorpeBoMm. TIpu rasu-
(pHKaUuKM cyxas NeperoHka JApeBecHHbl NPOTEKAaeT B TOKe MOPSUYUX
MaporazoB, HEnpepbiBHO MNPOHU3BIBAIOLIMX cJoi wenel. Hanuuue
OTHOCHUTE/NLHO GOJBIIOrO KOJHYECTBA HEKOHAEHCHPYEMOTro rasa co-
_COGCTBYET HCHapeHHIO 06pa3ylollHXcs W3 JPEeBECHHBl XHIKHX Npo-
nyktos. [lo aroit npHuHHe mpolecc MHPOJU3a B IHaxTe rasoreHepa-
TOPA MOKHO OTOXK/JECTBHUTH C Pa3joOxeHHeM APEBECHHBI MOJ BaKyy-
MoMm. M3BecTHO, 4To nmpH NHpoOJMH3e APeBeCcHHBI NMOJL BAKYyMOM yBe-
JIMUHBAETCS YAEbHBIH BBIXOA KHUAKHX MPOAYKTOB, XapaKTepHBIX AJs
OGBIYHOrO PETOPTHOrO Npouecca, M, KPOMEe TOro, H3 ApPeBeCHHH
noAyyaetcs psii TAKUX NPOAYKTOB, HANDHMED YIJIeBOLOB, Ha/MHYHe
KOTOPBIX B KOH/JeHCaTax, o6pasyloluxcsi NpH obbI4HOH cyxoit nmepe-
roOHKe MpH aTMOC(ePHOM JaBJICHHH B PETOPTAX C BHEIWIHUM oborpe-
BOM, He Habmonaercs. Ilpu pasnoxeHHH [IpeBeCHHBl B IaxTe
rasoreHepaTopa HenpepblBHO H MOCTENEHHO OXJAaxKAaloTCS ras U Ha-
XOoAsiLlMecss B HeM XXHAKUe M Napoo6pasHble MPOAYKTH. [loatomy
BTOPHYHBIX [TPOLECCOB, T. €. TEPMHUUYECKOro pa3NoXeHHs yxe o6paso-
BaBINUXCS MPOAYKTOB, IMOYTH He MNPOHCXOAHT. B rase ocraiorcs
MoyTH 6e3 pa3NoXKeHHUST OTHOCHUTEJNbHO TEePMHUYECKH HEYCTOHUHUBBIE
MPOAYKTHI.

KpoMme XHAKHX NPOAYKTOB, o6pa3syercs LIBeNb-ra3, cOCTaB KOTO-
poro npumepHo caenywomuit (B %): CO;—18; CO—30; CH,—10:
C.Hn, — 2; Ho—40. llIBens-raz cMemHBaeTCcs ¢ ra3oM 30HHI cO6CT-
BEHHO rasupuxkaudy. Beixox XKHAKUX NPOLYKTOB, 06pasylolHXCs
npu rasugukauud, 3aBHCHT OT MOJHOTHl 3aBepIeHHs [poluecca
TEPMHYECKOr0 Pa3J/OXKEHHSI OTAeJbHBIX KYCKOB [PEBECHHH [0 TOrO,
KaK OHM JOCTHTHYT BBICOKOTEMIEDATYPHBbIX CJIOEB TONJIHBA B LIAXTE
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rasoreHeparopa, 4TO 3aBUCHT OT Da3MePOB H BJIAXKHOCTH KYCKOB,
oT NOpPOABl razudHUUpyeMOH ApeBeCHHBl H ID.

Paamep razuduuupyemoii apesecunnl. [IpeBecHHa Kak chipbe AJIS
rasiHKaUHKM B BHJAe METPOBHIX APOB HJAH IIBHIPKA paHblue NpHMe-
HAJIACh B MPOMHIILJIEHHOCTH AJi1 MPOH3BOACTBA ra3a, HCNoJb3yeMoro
JJ1s1 MapTEHOBCKMX, CTEKOJIbHBIX, HarpeBaTe/IbHBIX M JPYTHX nede.

Inst coBpeMeHHBIX Ta30TeHEPATOPHBIX CTaHUHUIl HCIOJNb3YeTCs
JpeBeCHHa B BHJe llenbl. TO 10 CPABHEHHIO C APOBAMH NOBbIILIAET
TEIVIOTBOPHYIO CNOCOGHOCTb ra3a, yBEJHUHBAET YAEeNbHYIO NPOH3BO-
JHTeJBbHOCTh Ta3oreHepaTopds, pAenaer yaoOHBIM oOcayXKHBaHHe
ra3oreHeparopa H Co3faeT BO3MOXKHOCTb MOJHON MeXaHW3alluH Tom-
JIHBONPUTOTOBJIEHHST H TOIJIMBOMOJAAYH, BO3MOXHOCTb NpPHMEHEHHs
A/is1 Ta3ubHUKAUKMH JpPeBEecHHbl BHICOKOH BaxHocTH (Gosee 50% or-
HocHuT.). B ta6n. 6 npuBefeHbl ONLITHLIE LaHHblE, XapaKTepU3yIOULHE
paGoTy rasoreHepaTopoB, B KOTOPHIX nepepabaTbiBaercs KpymnHas
e/IoBasl ApeBecHHa B BHIe TIOJEHbeB M LIENbl ¢ OTHOCHTENbHOH BJAXK-
gocThio 38Y%.

CyluecTBeHHOH OCOGEHHOCTBHIO Ta3H(HKaLUH UIeNbl  ABJSETCS
HH3Kas TeMIepaTypa ra3a Ha BbIXOJE H3 ra3oreHepartopa, MOBBILIEH-
Has CKOPOCTb NpPOLecca CYIIKH H passoXeHHs APEeBeCHHB H GBICTPO-
Ta BbIBOLA NapooGpasHblX H XKHAKHX NPOAYKTOB H3 cephl peakuHH,
YTO B KOHEYHOM HTOre NDUBOAHT K NOBLIIEHHBIM BHIXOAAM XKHAKHX
NPOAYKTOB MHPOJH3A JPEBECHHH.

Ilpn rasuukauuy Wensl cMoga H 4acTb BOALI BLIHOCATCSA ra3oM
H3 ra3oreHepaTopa B BHAE MEJKOAHCIEPCHHIX 4YaCTHI. ITO co3jaer
YCJOBHS [Jif NOJYYEHHS H3 APEBECHHBbI MPOAYKTOB €€ TePMHYECKOro
pacnajga, KoTopeie He MOTYT HAaXOIMTbCS B AaHHBIX TeMIEePaTypPHLIX
npepesax B napoo6pa3HOM COCTOSHHH.

B rase, BHIXoAsillleM H3 ra3oreHeparopa, CyMMapHoe colepKaHue
KHAKOH M NapoBOf cMeCH, noayyawllefica npH rasupuxalny Ulensl
B NpPOMBILIJEHHbIX Ta30TeHePaTopax, XapakTepH3yercs CJelylomuMH
JAaHHBIMH (B 2/H. M3):

Boaw . . . ... . .. 500550
CyMMapHoit cMoan . . . . . 60—100
Jleryunux kuenor . . . . . 1025
Jpesechoro cnupra . . . . . 3-8

Mesbyaiinive yacTHIL CMOJBI, HAXOASLIHECS B ra3e, NpH HEKOTO-
PBIX yCJOBHSIX MOTYT GBbITb LIEHTPAMH KOHJeHcauHuHu Bjard. [lostomy
B aporasopoii cMecH, BBHIXOAsILIEH H3 rasoreHeparopa NpH nepepa-
Gorxke mensl, go 200 2 Boasl (B mepecuere Ha 1 M% HexoHAEHCHpYe-
MOTo rasa) HaXOAHTCS B KameJbHOXHAKOM COCTOSTHHH.

Hcexons n3 ckasaHHOTO, MOXKHO CYHTATh, YTO NIPH ra3oreHepaTop-
HOM npouecce Ha OCHOBe LUeNbl MMEIOTCSl MPEANOCHIJIKH K YacTHY-
HOMY yaafeHHio BJark M3 rasuguuupyeMoil gpeBecHHBbI 6e3 3zarTpar
Temjla Ha ee HCMapeHHe.
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XapakTepucTHKa PaGOTH ra3oreHepaTopos

Tabauya 6

TazudHKauus enoBOH ApeBecH-
Hb! B BHAE
TMokazateau
noneHbeB wens
Pa3Mep apeBecHHbl, MM 1000 80
Temnepatypa rasa Ha BbBIXOAe H3 rasoresepa-
Topa, °C . R A 180 78
KKa
TensioTBOpHAsA CMOCOGHOCTL rasa, 3/[ e 1350 1680
H.M
Buixon cyxoro rasa oT Beca alc. Cyxoff apesecH-
3 ~
mo, 2. 1,94 1,6
K2
Buixon JKHIKHX NpoAykTOB OT Beca abc. cyxoil
_ ApesecuHw, %:
CYMMapHOH CMOJIbI 8.4 16
JIETVUHX KHCJOT B [IepecyeTe Ha YKCYCHYIO 2,1 35
METHJAOBOrO CHHPTA .~ . . . . . . . . . 0,9 0,7
YnenbHas HHTEHCHBHOCTh TasHHKAUHH Ha eXAHH-
- Ly CeuyeHHs [IAXTel Fa3oreHepaTtopa B mepecyere
#a alc. CyxXyi ApeBecHHy, ke 85 190
Meuac
BpeMms npeGbiBaHHA ADEBECHHN B LIAaXTe rasoreHe-
patopa, wacel . . . . . . . . . . . 1 : 28 3

[Ipy rasudukauuu nlensl Pa3iMYHOH CTENF dH U3MEJbYEHHs TakK-
Ke H3MEHSIOTCS BBIXOJABI XKHAKHX MPOAYKTOB. Tak, NpH NpUMeHeHHH
CyXO#l e/OBOH Wenbl pasmepom 60—70 mm BHIXOL CYMMapHBIX CMOJ
coctasasin 24%, neryuux kucaor 3,5% u apesecHoro cmupra 3Y%
(ot Beca aGc. cyx. apeBecunbl). [Ipu rasutuxaunu 3Toll xKe Apese-
CHHBL B BHAE Wenbl pasmepom 20—25 mm BEIXOJ XKHIKKX NPOLYKTOB

YBEJIMUHJICH ¥ COOTBETCTBEHHO cocTasua 31, 4,2 u 3,39%.

ﬂaHHbIe 0 cpeliHeM cocCTaBe JIeCOXHUMHUKATOB, NOJYYEHHBIX MpPH
3THX onbITax rasmimxaunn Liensl, MPUBEIEHBl HUIKE.

CocTas JnecOXHMHKaATOB B 9

Cvona JleTyuHe KHCAOTH Lpesecuntit cnupt
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BaaxHocTb rasupHuupyeMoii mwensl. B taba. 7 npuseAeHbl OMBIT-
Hble MOJY3aBOJCKHe JlaHHble, XapaKTePH3YIOLHe BJHSHHE BJaXKHO-
CTH LENBI, NOJYYEHHOH U3 €JOBBIX APOB, HA BLIXOJ MPOAYKTOB rasu-
(GHUKauHH JpEeBECHHBL.

Tabaruya 7
JlanHble 0 BAMSIHHHM BJAAXKHOCTH IUeTbl '
EnoBas utena
ITokasarean .
: cyxast | chipast
BaaxHocTh wenw (OTH.), % . . . . . . . . 20,0 52,0
CpenHne pa3Mepnl bienbl, MM . . . . . . . . 17,0 16,0
Buixon rasa B nepecueTe Ha a6c. cyxylo I peBecH-
Hy, H.M3/k2 . . . . . . . e 1,5 1,8
TeMnepatypa rasa B TODJOBHHE Tra3orTeHepaTo-
pa, °C . . e e 90 76
Pacxon Bosayxa (ayTbn) B nepque're Ha abc. cyx
ApeBecuuy, w.M3fkz . . . . Coe e 1,0 1,2
Temnepatypa ayths, °C . . . . . . . . . . 9 11
Cocras rasa, %:
CO; 6,0 8,3
CO 29,5 26,5
CH, 1.7 2,8
H, 78 10,0
0O, 08 0,6
N, 54,2 51,8
Beixon ®HUAKHX NpoAykToB B Y oT Beca abc. cyx.
IpeBeCcHHBL:
JIETYYHX KHCJOT B NepecyeTe Ha YKCYCHYKO . . 4,2 2,7
BOJIODACTBOPHMOH CMOAHW . . . . . . . . 14,1 75
HepacTBOPUMOH °B BOJAE CMOJIBL . . . . . . 10,6 6.5
METHJIOBOFO COHPTA . . . . . . . . . . 0,5 08
3cupos . R 1,0 1,0
peakuHoHHOH BOMABL . . . . . . . . . . 21,1 20,6

C yBesnnueHueM BNAXKHOCTH rasudHuHpyeMo# IeNnsl yMeHbllaeT-
Cs BBIXOJA JKHIKHMX MPOAYKTOB IIPpH OJHOBPDEMEHHOM YBeJIHYEHHH
BbiXxoja rasa. Heo6xoauMo oTMeTHTb GOJIbiIOe BJIHSIHHE BJAXKHOCTH
lienbl Ha BLIXOA BOAOpAcTBOPHMOi cMosbl. OHa OKasajacp MeHee
TEPMHYECKH YCTOHUYUBOH 1O CPABHEHHIO, HANDHMED, C HEPACTBOPH-
MOH, OTCTOHHOH cMoviofi. [Ipu NOBBLIIEHHOH BJAMKHOCTH LUENH MJIA
HCmapeHust BCcedl BJIaTH HYXKHO HAarpetb nepH(epuilHyi0 4acTb 0O1-
ACJILHBIX KYCKOB N0 OTHOCHTEJbHO 0o0Jiee BBLICOKOH TemnepaTyphl
Ilpu pasnomeHun ueHTpasbHBIX CJOEB KYCKa BbLIEJSIOLIHECS
NpoayKThl nUposusa GyayT BCTPeUYATh HA CBOeM NYyTH HArperyio me-
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pHdepHiiHYI0O TOBEPXHOCTb, uTO HeH36eXHO BLI30BeT HX NHPOIHZ,
a c/eloBaTe/IbHO, yMEHbIUUT 0OLIHI BBIXOJ XKHAKHX XHMHKaTOB. [lpu
WCCAeNOBaHUM mnpomecca Ta3sH(pHUKALWH CHIPO JpEeBeCHHHl 4acTo
HAaXOAW/IH B pacKajeHHOH 30He rasoresepatopa oOyrjeHHble CHApy-
XK KYCKH APEBEeCcHHbl IDH HAJHUHH B CepelHHe He TOJbKO He PasJo-
JKHBLIEHCS, HO 4acTo elle M ChbIpo#i ApeBecHHBl. DTH HaOJIOJEeHUS
HArJSIIHO MOATBEPXKJAI0T, YTO MpH rasudHkauud OGoJiee BJAAXKHOM
JipeBecHHbl pa3BHBAaeTCsl BTODPHYHBLIN MpPOLECC — MHUPOJIH3 KHAKHX
NpPOAYKTOB JAPEBECHHBI, YTO HEH30€XHO NPHBOAHT K YMEHbIIEHHIO
Hx BbIxoda. CMOJSIHOH KOKC, 00pa3oBaBILIMHACA MPH MHPOJH3E XKHA-
KHX TIPOAYKTOB (IJIaBHBIM 06pa3oM BOAOPACTBOPUMOH CMOJB) BMe-
CTe ¢ ApPEBECHHIM KOKCOM, Tra3u¢HUiHpyeTcss B 30HE COOGCTBEHHO
raziQuKanun. 3T0 NPHBOAUT K YAEJbHOMY TMOBHILEHHIO pacxopa
BO3AYXa Ha eJHHHIY HCXOAHOTO APEBECHOTO TOMJHBA, a CJjeloBa-
TeJbHO, K MOBBIIIEHHIO O6lIero BHIXOZA rasa. YBelHYeHHe BHIXO4a
rasa npu rasugukaiuu Gosee ChIpOil JpeBeCHHBI YaCTHYHO NPOHCXO-
OHT TakKxe 3a cuer rasa, obpasylollerocs NpH NHPOJH3E XKHIKHX
MPOAYKTOB.

OTpHuarte/JbHOE BJWSIHHE MOBBILIEHHOH BJAXKHOCTH APEBECHHLI
Ha BBIXOA XHAKHX MPOAYKTOB OCOOEHHO 3HAYMTEJbHO CKa3blBaeTcs
NpH yBEJIHUYEHUH pasMepoB rasudHunupyemoii uiensl. B 3umHee Bpe-
Msi, KOrjla BJiara HaXOQHTCS B ApeBECHHe HaCTHYHO B BHAE Jbla,
BBIXOJ XHAKHX MPOAYKTOBR TaKXe MOHHKAETCH.

Mopopa rasuduuupyemoii Apesecunbl. BbiXxoa NMPOAYKTOB as3H-
$hUKaUKKM H HX COCTAB 3aBHCHT OT NOPOABI ApeBecHHH. Pe3yabrarhl
COOTBETCTBYIOLIHX OMBLITOB npupeneHbl B Ta6/a. 8. M3 3Tux maHHbIX
BHIHO, YTO BBIXOJ JETY4HX KHCJOT M METHJOBOrO CHHpPTa H3 [peBe-
CHMHBI JINCTBEHHBIX NOPOJ Bblllle BLIXOJOB M3 XBOHHOH JApeBeCHHbI.

OnbiTHBIE J2HHElE 0 BJAHAHHH MOPOALI APEBECHHBEI HA BHIXOM MPO-
LYKTOB NMOATBEPAUINCH MPOH3BOACTBEHHBIMH NMOKa3aTeNsiMH, JLOCTHI-
HYTBIMH Ha MPOMBIILJIEHHbIX Ta30TeHepaTopax.

Tak, BbIXO4 JETYYHX KHCJOT H3 Oepe30BOH IUENsl OKa3aJcs
B 1,5 paza GosbLiHM, ueM H3 €JI0BO, a BBHIXOJ CMOJ H3 Gepe3nl Obli
MeHbllle, ueM H3 eJH, npuMepHo Ha 209%.

INpoussoautenbHoCTh ra3oreHepatopa. B GoabliHHCTBe Cllyyaes
BBICOTA CJOS TONJIHBA B TrasQoreHepatope onpeaenseTcs KOHCTPYK-
THBHBIMH pa3MepaMy mnocjaejgHero. 1o 3HAYHT, 4YTO CJAOH Ulenh
B lIaxTe NOAREPKHUBAETCS MaKCHMaJbHO BO3MOXKHbIM. Orclona Bpe-
Ma npe6GbiBaHUs TOIMBA B rasoreHeparope ofpejensercs ero mpo-
HU3BOLAMTEJNBHOCTBLIO, T. €. KOJHYECTBOM JAPEBECHHBl, 3arpyxaemMos
B 1IAXTy B €AMHULY BpEMEHH.

Uem 6osblue BpeMsi npeObiBaHUA 1eNbl B ra3oreHeparope, Tem
Gosbllie rapaHTHH, 4TO BCe TPH XapPakTePHLIX /s FasHHUKaLUH
JApeBecHHBI mpouecca 6yAyT MoJHee 3aBEPIIATbCS.

Ilpn noBbIlIeHHH NPOH3BOAUTENBHOCTH Fa3oreHepaTopa yMeHb-
maercs Bpemsi npeGLIBAHUSA TONJIMBA B IAXTE, MOITOMY IPOU3BOLK-
TeJIbHOCTb razoreHepaTtopa nocje HEKOTOPOro mnpejena OTPHIATENb-
HO cKa3blBaercs Ha yAeJbHOM BBIXOAe XHAKHX NPOAYKTOB. B Ttada. 9
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Tabauya 8

Aannbie 0 rasudHKalUuw 1Wens. B ONBITHOM rasoreHeparope

[lopoaa rasnduuupyemoit ApeBecuus

IMokasareau
elb COCHa 6epeaa 6yK OCHHA OMbXa
BaaxHocrs wensl, % 20 19 32 14 | 13 13
Pa3Mepnl L1enbl, MM 17 14 15 17 14 11
Buixon rasa ot Beca abc. cyx. apese- |
CHHBI, "":Z‘ .......... 1,510 146] 1,30 1,42 1,30 1,69
BHX0A XHIKHX TnpoaykroB B % or
Beca abc., CyX. JPeBecHHH:
cMOJl (CyMMapHBIX) 247 1283 1305 |209 [230 |21,9
JeTYuyHX KHCJOT B nepecque Ha
YKCYCHYIO oo 4239 92|77} 64| 58
METHJIOBOIO CNHPTA 0,5 0,5 1,5 1,2 0,8 1,1
PeaKUHOHHOH BOAM 21,1 | 22,3 | 256 | 21,1 | 23,91 23,7
Tabauya 9
Haunbie 0 ra3sudHKaUHKM wenbl H3 OCHHOBLIX ApoB
Onnr
IMokasareau
I I}
TpousBoanTeIbHOCTL rasoreHepatopa mno. abe. Cyx.
Keluac 2000 1200
wene, ——" . . . . L ... it _—
% 167 100
Bpems npe6uiBaHusi ulens B raaoredeparope
4achl 2,0 3,0
Bramuocts rasupuunpyemort wiens, 23,8 22,3
Brixoa rasa ® mnepecyere ua alc. CyX. ApeBecH-
wy, 1,31 1,00
Kz
Brixon xuaxux npoayktos B % ot Beca aGce. cyx.
PeBeCHHbI:
CMOM (CYMMAapHBIX) 16,4 20,8
JIeTYYHX KHCJIOT B Tepecuere Ha YKCYCHYIO 5,7 6,2
METHIOBOTO CIHPTA 0,7 0,7
8% 15




yKa3aHbl NPOH3BOACTBEHHbIE IOKA3aTeJH, IOJNYyueHHble NMPH rasudu-
Kall¥y Wenbl H3 OCHHOBLIX JPOB.

Koxctpykuus rasoreneparopa. [Qas rasucbukauuu pasjHYHOMG
TBEPAOTO TOMJIHMBA B NPOMBIILJIEHHOH NPaKTHKe NPHMEHAIOT CHElH-
aJibHble ra30reHepaTopbl. B HX KOHCTPYKUHH NPeLyCMOTPEHb AeTaan
M y3Jbl, Ha3HAYeHHe KOTOPBIX ONpejesieTcs CBOHCTBOM HCXOAHOTO
TOIJIMBA (30/JbHOCTBIO, BJAXKHOCTbIO, COAEPIKAHHEM JIETYYHX Be-
IIECTB, CTENEHbIO H3MEJbUEHHS U Np.) U TPeOGOBAHUAMH, NPEABIABIA-
eMBIMH K Ta3y notpeGuTensMH (RaBjeHHEeM H TeMOepaTypoil rasa,
ero TenJIOTBOPHOH crocOGHOCTBIO M cocTaBoM H mp.). CoBpeMeHHbIe
rasoreHepaTopbl AJs LIeNbl TakKe HMEIOT HEKOTOPYIO crelndHKY,
3aBHCALLYIO TJ1aBHBIM 06pa3oM OT CBOHCTB [pEBECHOr0 TOMJIHBA.
[Tompauy Bo3pyxa B ra3oreHepaTop NMPOH3BOAAT Yepe3 KOJOCHHKOBYIO
pelleTKy LeHTPaJ bHOrO AYThbs U uepe3 ¢ypMbl MOILHOIO NnepudepHii-
HOTO NYTbsl, YCTAHOBJEHHble B CTeHKe wWaxThl. Ilpu HoOpMaJbHOM
paGote uepes ¢ypMbl mepudepuiinoro aytbs nopaercs 80—90%
BO34yXa, HEOGXOOHMOro a/s mpouecca, H toabko 10—209% uepes
AYTbEBYIO FOJIOBKY LieHTpaabHOro gyTths. [1pu Takom cmocoGe noza-
Yy BO3JyXa B LIAXTy ra3oreHepartopa oGecrneuyHBaeTcsi paBHOMeEp-
HOCTb AYTbSl N0 BCEMY CEYEHMIO rasoreHepaTopa, YeM Npegynpex-
Jaercss MeCTHOe BbIropanue W o6GBaJj TONJAHBA, OGBIYHO CONPOBOXK-
JaeMBIl CHJBHBIMH XJIOMKaMH.

YBesanueHueM gHaMeTpa INAaXThl T430T€HEpPaTOpa B BePXHeH yacTH
JOCTHTAI0T YMeHbLIEHHS CKODOCTH ra3a Ha BHIXOJe ero H3 cJos
TONJIMBA, YTO YMEHbIAeT YHOC JPeBecHOH MeNOoYH H WeNbl B Iaso-
POBOI.

OT6HpaTh ra3 U3 wWaxXThl ra3oreHeparopa Jyullle CBEPXY, T. e. ye-
pe3 KpelKy rasoreseparopa. Ilag Gosblueli paBHOMepHOCTH 0TGOpa
rasa o CevyeHHIO LIAXThl MMeeTcsl [Be rOpJIOBHHBL. [las rasnduka-
ILMH 1€Nbl MOXKHO PEKOMEHJ0BAaTh [Ba THMA ra3oreHepaTopoB: Mexa-
HH3UPOBAHHBIA (puc. 24) M yNpoLIeHHOH KOHCTPYKuMH (pHuc. 25).
Y MeXaHH3HPOBAHHOTO Tra3oreHepaTopa HMeeTcs BpaLaOLLASACH
yaila Ansi yAaJeHHs 30Jbl, HaJH4He KOTOpOH, 0cOGeHHO B ApeBec-
HbIX OTXOdaxX, OblBaeT BBICOKMM. ¥ rasoreHepaTtopa ynpolieHHOH
KOHCTPYKLUHH 30Jy YAajasioT BPYYHYIO HJH [PH NOMOLLH BOJH,
T. €. THAPABJHYECKHX yCTPOHCTB. [l pa3paBHUBaHHS LIenbl B LIaX-
Te rasoreHeparopa MOXHO pPeKOMEeHA0BaTh BpalllaloLiuecs rpebkH,
yKpenJeHHble Ha BaJy, penawiuem |—5 o6/mun. [lanbHeiimee yco-
BepILUEHCTBOBAHHE Ta30reHepaTopa BO3MOXKHO MO JIMHHH YyCTpolicTBa
WIaXThl ¢ NapOBOASIHON py0GalIKoH.

HNHurencuBHOCTh rasupHKalny APEBECHOTO TOIMIMBA C HCXOAHOH
BaaxHoctelo 20—309% cocraBnser npumepHo 500—600 ke/m? wac.

B HukHelt yacTy rasoreHepatopa cOOCTBEHHO razu)HMKaUHH MOA-
Bepraercd, Kak yXe M3BeCTHO, He Lena, a IIPOAYKT ee cyxoll mepe-
TOHKH — JIpeBeCHbI yroab. Ecau cpaBHHTb HHTEHCHBHOCTb rasudu-
Kalluy 3TOTO yrJsl C COBPEMEHHOH NPOMBILIIEHHOH HHTEHCUBHOCTHIO
ra3upHKauuH, HaNpHMeEpP, HCKONAeMBIX YIJeH H COMOCTaBHThL Yaeb-
HYI0O nofayy BO34yXa B LIAXTy rasoreHeparopa Aas TOrO W APYrore
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Prc. 24. MexaHnu3HpOBaHHBIK NPOMBILJIEHHBEIN ra30reHeparop:

1 — waxrta rasoreHeparopa; ¢ — Bpalalomasics yawa AJdA YLAJ€HHS 30Jh:

3 — KOJIOCHHKOBAS pelleTka AJAs UEeHTpalabHoro AyThsl; 4 — ypMul nepude-

pHfiHoro AyThs; § — 3arpysounas Kopobka mjsa ILlenu; 6 — roprosdHa Aas
oTBOJA rasa
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BHIAa TONIHBA, TO U3 3THX JAAHHBIX 6yne1' BHJAHO, UYTO reHepa\xopm_
Hanpumep, Ha aHTpauUHTe PabOTAOT C HHTEHCHBHOCTbIO, MPHMEDPHO
Ha 60—809% 6Gosbiueli, 4eM ra3oreHepaTopsl Ha JAPEBECHOM TOMJIHBe,
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Puc. 25. TIpoMblIJIeHH B ra30reRepaTop YNPOLIEHHOR KOHCTPYKIHU:
1 — 1axTa rasoreHeparopa; 2 — KpsllIKa ras3oreHeparopa; 8 — KoJabllesass oiopa; ¢ — cToflKa;
& — KOMNJIeKTOp mnepudepuAHOro AYTbsl; 6 — KOJOCHHKOBAsi pelleTKa LUEeHTPAJNbHOrO AYTbA.
7 — ¢ypma nepudepHitaoro AyTbs; 8 — ropsosHHa AAA OTBOAA rasa; 9 — BO3AYXONPOBOA HEH-
TpaapHoro RyThfA; 10 — cOOPDHMK KOHIeHcaTa napa; [/ —3onbHaa wama; /2 — 3aABHXKKA;
13 — pa3paBHHBaTeap luensl; /4 — npUBoOX

Ecnu B rasoreseparope nNpeBecHOr0 NUTAHHA OGECNEYHTb HHTEH-
CHBHOCTb NOAAYH AYTbS TAKYIO K€, KAK B aHTPALUTOBOM WJIH Gypo-
YrosIbHOM, H y4ecTb, 4TO APEBecHH# yrosb o6/afaer 3HAUHTENbHO
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60Jiee BBICOKOR peaKUHOHHOH CHOCOGHOCTBIO IO CPABHEHHIO C MCKO~
MAaeMBbIMH YTJISIMH, TO MOXHO YABOHTb M YTPOHTb NPOH3BOLHTEJb-
HOCTb JAPEeBECHOr0 Tra3oreHepaTopa.

Ha onbiTHOM rasoreHeparope Gblix NMOATBEPKAEHB 3TH cO06pa-
XKEHHs: HOCTHTHYTA HMHTEHCHBHOCTL rasuQHKalHH IIenbl  Ae
2000 x2/m?4ac (mo aGc. cyxoit ApeBecuue).

Marepuanbubiii 6ananc npouecca rasupHKalHy CyXoi H MeJaKOH
LIensl NPH CYyXOM AYTbe NPH HHTEHCHBHOCTH npouecca 500 ke/m? wac
npeactasaeH B taba. 10

: Tabauya 10
MarepraabHbiit 6anaHc npouecca rasuMKauHu
(na 100 k2 paGouero TonsHBa)
[ c I H ] o] | N | 3oaa I Bcero
Cratbu Gananca
B Kunorpammax
ITpuxoa:
Hpesecnna a6e, cyxas . . . . . |3570| 5,03} 3987 — |0,80 | 81,4
Bnara apesecuHml . . . . . . -— 2,001 16,60 — — 1186
Hytee . . . . . . . . . . . - — 122,101 72,0 — | 94,1
Beero . . . . 13570 7,03 | 78,57 | 72,0 — {194,1
Pacxon:
Fazs . . . . . . . . . . . .]12,.68]| 1,12] 36,70 72,0 — {132,50
CyMmmapHas xuxka . .. . . . .| 690 337|2460| — — | 34.87
CyMmapuas oTcTofiHasi cMota . . . 532 0,90} 470 — — 10,92
KoHaeHcaT ounuieHHonro rasza . . . . 080 1,681 1220 — — 14,68
oma . . . . . . . . . . . — — —_ — 10,80 0,80
Ortkjonenuwe . . . . . . . . . . — {—0,04 |-+037] — — 140,33
Beero . . . . 13570 7,03] 78,57| 720 | 0,80 |194,1
TennoBo&k Ganauc razoreHeparopa NPH ITHX YCJAOBHAX CleAyOHi:
Cratbn Gatanca 9%
Ilpuxoa:
TennorsopHas CHOCOGHOCTb IMEABL . . - . . . . . . . . . . 100
Pacxox:
Tensorpopnas cnocobmocTs Taza . . . . . . . . . . .. .o 43
TennorsopHast cMOCOGHOCTL JKHAKHX toprakmqeoxm nponymoa rass-
bukaunu e e e e .. 40
lennoconepx«:anue BJAaTH, Tasa, XKHIKAX opraxmqeaxux npOJl)’KTOB
H norepu Tensa B OKpPYyXKalouiylo cpelay . . . . . . 17
Beero . . . . . . . 100
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Bbme.neﬂue H3 rasa XHUAKHX MNPOAYKTOB
Ha KpynHbIX ra3oredHepaTopHbiX CTAHUUAX

[To BhIXOZe M3 rasoreHepaTopoB ras nonseprailTt 06eccMOJHBa-
HHIO TIPH MOMOLIH 3/7eKTPOGMHABTPOB U 3aTeM OXJaxXK/IeHHIO C OLHO-
BPEMEHHBIM H3BJIEUEHHEM H3 rasza YKCYcHOH KHCJOTHL. B pe3syib-
TaTte NPOAYKIHel ra3oreHepaTOPHON CTAHLHHU SIBJASETCS reHepaTop-
HBI T@3, cMOJla M PACTBOP YKCYCHOKAaJBbLHEBOH COJH.

JpeBecHblil reHepaTOPHBIH ra3 HCI0Jib3yeTcsl KaK TONJIHBO, CMO-
Jia OTIIpaBJsieTcst Ha nepepalGoTKy, a pacTBOP YKCYCHOKaJbLHEBOH
CONMUY YMapHBAlOT H CYWIAT B CHEHUAJbHOM Liexe A/ MOJYyYeHHS§
JIPEBECHOYKCYCHOTO MOPOIIKA.

Kpome nmepeuncaeHHbIX NPORYKTOB, H2 ra3oreHepaTOPHOH CTaH-
LMY MOJYYAIOTCs KHCJ/IBle BOAB, COLEpXKallie JeTyude OPraHHueCKHe
KHCJIOTHL  (YKCYCHasl) W BOROpacTBopHMylo cMoay. Kucaas Bona
MoJy4aercss [PH OTCTAHBAHHH CMOJBI, OCaxkgaemoil U3 rasa 3Jex-
TpodUABTPAMH, B THAPO3aTBOpAaX, a TaKXKe B rasolnposopax, Mo
KOTOPBIM ras HanpaBJserca U3 ra30reHepaTopoB B 3EKTPODHUIBTPHI.

Paubue kucable Boabl cGpaceiBaji B KaHAJW3alHI0, OHH MNoMa-
JaJi B eCTeCTBEHHBle BOLOEMBI M AeNaJH BOAY MOCJAENHUX Hemnpu-
TOLHOH [JfA MHTbA M X03sAHCTBeHHBIX HyxJ. Ceiluac KHcJble BOIBI
MepepaGaThiBAIOT, MOJydyasl TEXHHUECKHH MHPOKATEXHH, YKCYCHYIO
KHCJIOTY H BOJOPACTBODHMYIO CMOJY, HCNOJAB3yeMYIO KaK JHTeHHbIN
Kpenuresb. [IpOU3BOACTBEHHBIH BBIXOL POAYKTOB H MOJYIPOAYKTOB
H3 1 na. »® razupuuupyemoit XBoHOH APEBeCHHH CJAEAYIOULMH: ra-
30TeHepaTopHOro rasa (B mepecuere Ha cyxoii) 600 w3, orcroiiHoh
ChIpoii cMosbl u3 3nekTpoduabtpos 50 ke, Kucabix Bog 200 ke,
YCJAOBHOrO pacTBopa [APeBeCHOYKCYCHOTO [IOPOIIKA, COAEpIKallero
7% yxcycHokasabuueBoH cosn, 150 xe.

XapakTepHCTHKA MOJY4aeMBIX OPOAYKTOB MO CPefHEroAOBbIM
JIaHHBIM 34 HECKOJIbKO JIeT CJelyrolas:

Cocras rasa B Y: yrjekucaoTel 5—7; okucu yraepopa 27—30,
MeraHa 2—2,8; Bojopoaa 14—14,5; Henpene/bHBIX yI1I€BOAOPOAOB —
0,2—0,25; xucnopopa 0,2—0,3; asora 46—50. Huswas rensorsop-
Has crocoGHOCTL ra3a Koaebiercs B npeaenax 1500—1550 kxaa/H.m3.
Ananus orcroéiHoii cmosbl: BaaxHocte 30—40%, saeryunx Kucsaor
B nepecyete Ha ykcycHyio 1,7—2%. AHanu3 KHCJABIX BOJ — OTCTOS
OT CMOJIBI, BbIJ@JIEHHOH M3 ra3a 3JeKTPOdHIbTDPAMH: BOJOPaCTBOPH-
Mol cMoubl 14—17%; Jeryudx KHUCJOT B IepecueTe Ha YKCYCHYIO
5—69%. AHaynu3 KuCABIX BOJ, BbIAEMUBIIUXCSH U3 rasa B FMApPO3aTBO-
pax u rasonpoBOAax: BOAOPACTBOPUMOM cMoJabl 5—7Y%, Jeryuux
KHCJIOT B mepecueTe Ha ykcycuyio 2,5—3,5%. Anaaua pacropa
JIPEeBECHOYKCYCHOTO MOPOLIKa: yKCyCHOKabUKeBoi conu 7,5—10,5%,
cyxoro ocratka 10—156%, kpenocts mopomka (cogepxaHue B CyXoM
OCTaTKe yKCYCHOKanbuHeBoii coaun) 70—73%.

CxeMa OYMCTKM H OXJaxXKAEHHs [JPEBECHOTO reHepaTOpHOro rasa
B TEUEHHe psAa Jer coBepuleHcTBoBagdach. B 1936—1938 rr. 6biia
BHeJPEHa B NpPOMbILIEHHOCTs cxeMa A. A. Jlepeparuua (puc. 26)-
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Puc. 26. Cxema ynaB/IMBaHHA YKCYCHOK KHMCAOTH nmo Mmerony A. A. Jlepessiruna:
1 — conesolt cKpy6Ger; 2 — c6ODHHK TpaBNeHOR XKHXKH; J — COGODHHMK H3BEeCTKOBOTO MONOKA; 4 — HeHTDanu3aTop; 5 — COOPHUK NPOMLIBHOH BOIM;
6 — NPHEMHMK OXJa[eHHOH BOABI; 7 — FPAAMPHA NAS TPABJEHOH XKHXKKH: 8 — NPHEMHHK OXJaXICHHOR TpamieHOR XHMKKH, 9 — OTCTOJHHK Tpabie-
HON KMOKKH; 10 — oxJlaguTenbHbt cKpy66ep; I/ — rpaiupHa AAs OXJaXJalwowedt BOAL!



a3 w3 rasoreHeparopa 06ecCMONHBAJNY W HANPaBJSAM B COJIEBO}
ckpy66ep /. Harperasi TpaB/ieHas XKHXKKa, colepiallasi CBOGOLHYIO
JeTyuyl0 KHCJOTy (pacTBOp APeBeCHOYKCYCHOTO MOpOMIKA), CTeKa-
Jia M3 3Toro ckpy6bepa u nocrynaja B cO0pPHHK 2, OTCIOAA KHCias
XKHXKKa HampaBassach B HeliTpaausarop 4, riae yxkcycHas KHCJAOTa
HeHTpa/Ju30BaJJach H3BECTKOBBIM MOJIOKOM H3 c6opHHKA 3 A0 Heil-
TPaJbHON HWJM cJerka LIeJOYHOH peakuuu pacrtBopa. Hefitpaanso-
BAHHYIO TPABJEHYIO XKHXKKY H3 HeHTpa/JH3aTopa MojaBalH Ha rpa-
OHpHIO 7 aas oxJaxkiaeHus. Ha rpaaupHe TpaBieHast XKHXKKa
oxJa)jajacb BCJAEACTBHe HCIApPeHHs BOAbl, H COOTBETCTBEHHO KOH-
ueHTpHpoBaJcs pacrsop. M3 npueMHHKa 8 rpaaupHu pactTBOpP BHOBh
nocrynan B coseBoil ckpy66ep I, rie MPOHUCXNAUIO, C OJHOM CTOPO-
HBl, YaCTHUHOe OXJaXKJeHHe reHepaTOPHOIO rasa H, C APYroi —
copOUHS JIeTyYHX KHCJIOT.

ITpy ABHXKEHHH TPABJIEHON KUKKH 110 YKa3aHHOMY LHKJY MoCTe-
NEeHHO YBEJNHUYHBAJCS 06beM LHUPKYJISLHOHHOTO pacTBOpa H HOBbILIA-
Jach B HeM KOHUEHTPALHs YyKCyCHOKaJblHeBoi coau. H36piTox
TPaBJEHOH XKHUMKKU [1ePHOJHYECKH HanpaBJsJ/cs B OTCTOHHHK 9, a or-
TyAa OCBETJIEHHLIi PAcTBOP NMOCTynaJj Ha BhINApKy. KoHueHTpalus
NOpOLIKa B TPaBJEHOH KHMKKe, CKOPOCTh HapacTaHHsi o0beMa pacrt-
BOpa H CTelneHb OXJaXKIEHHA rasa, MPOXOASIIEro yepe3 COJeBOM
ckpybGep, 3aBuUcesH OT TeMIlepaTypHOro pexuma pabGoTel 3TOro
CKpy66epa M rpaiupHd. UToOB OrpaHHYHUTbL H3BJeUeHHE H3 rasa
OPraHH4YeCKHX IPOJYKTOB HEKHCJOro Xapakrepa, CcnocoSCTBYIOILIHX
06pa3oBaHHI0O HEJETYYHX CMOJI, KOTOPble YXYALIAIOT KayecTBO Ape-
BECHOYKCYCHOI'0 MOPOILIKA, Obl MPeaJaoXKeH ropAyHil pexxuM paGorThl
cosieBoro ckpy66epa. B 3TOM cJayyae TPaBAeHYIO KHXKKY MOCae
HeHTpaJH3alHM He NOAaBaJH Ha rpaiaupHio. HefitpanusoBauubii
pacTtBop Ge3 OXJaXKIEHHUsI HANpPaBJsANH B cOJeBol cKpy66ep. Kpome
TOTO, HAa OCHOBE ONbITa palOoTHl ra3oreHepaToOPHHIX YCTaHOBOK Oblia
ynpouleHa TexHHKa HeHTpaJH3alliy TpPaBJeHOH »XuxkkH. M3BecTko-
BOE MOJIOKO NOAABaJH HENPEPHIBHOH CTPyell NpsiMo B JIOTOK, MO KO-
TOPOMY CTeKaJsa KHC/asi TpaBjeHasl XHKKa M3 cosieBoro ckpy6GGepa.
HefiTpanusaTtop xaxk caMoCTOATENbHBH annapar Ob1 HCKJIIOYEH H3
cucrembl. a3, BeiXxofsaiuit U3 cojeporo ckpybo6epa, nocsie usBaeue-
HHSI H3 HEro JIETYYHX KHCJOT HaMpaBJsiH B OXJAAHTEJNbHBEIH CKPYO-
6ep, re ras oxJaxJaaJsa XoJ0AHas BOJAa IO LIHKAY, B CXeMy KOTO-
poro BKJIOYaJjach I'pagupHs.

JanpHelilnlee  ycoBepLIeHCTBOBaHHe  H3BJIGUEHHS  KHCJOTHI
H OXJaXKJeHHs rasa Mouvio MO JHHHH 3HAYHUTEJbHOFO YNPOLIEHHS
anmnaparypbl. BelH NOMHOCTBIO COBMELIEHBI Npoliecch copOUHE KHC-
JOTHl U OXJaxKAeHHs rasa (puc. 27). M3 pesepsyapa 2 xoJjonnas
TPaBJIeHasi XUXKKA HAcocoMm 3 nojaercss Ha conesble CkpyGGepnt I,
B OJHOM M3 HHX Ta3 MPOXOAHT CBepXy BHH3, a B APYroM — CHH3Y
BBepX. CHIpO#i reHepaTOpHBIA ras MOCTyNaeT B MepBHI coseBoil
Cckpy66ep npu Ttemnepatype 68—72°. CkopocTp [ABHXKEHHA rasa
B CKpy66epax B nepecueTe Ha CBOGOAHOe CeueHHe MPUMeDHO paBHA
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0,6—0,8 m/cex. B xaxaoM ckpyGGepe uMeeTcs Xop[oBasi Hacaaxa.
a3 u3 BTOpOro coJjeBoro ckpy6Gepa BBIXOAHT OXJaMXKIESHHBIM
po 36—42°, U3 ckpy66epoB cTekaer Harperas KHCJaasi TpaBJjeHas
JKHKKa U NOCTynaer B JIOTOK 4, T'le YKCYCHasl KHCJIOTA HeNpepLIBHO
HelTpasu3yeTcsa H3BECTKOBBIM MOJIOKOM u3 6aka 5 go ciabolyenoy-

" Hoit peakunu. HelTpasbuas TpaBjenas KHKKa NOCTYNaeT B OTCTOl-

HUK 6. OcBeT/IeHHBIA pAacTBOD NepeNHBaEeTCA B pe3epByap 7 U OTTyAa
Hacoc 8 moraer ero Ha IpaaupHIO 9 nas oxaaxiaeHds. OQxaaxueH-
Has TPaB/JeHas XWXKKa M3 pe3epyapa I0, pacnosoXKeHHOro MoK
rpagupHei, nocrynaer B pesepsyap 2 H 3aTeM BHOBb Ha CKpyGGepHl.

Uxnauctens pICMBGY YKCyCHOKaRbULebod cony  Umbop usteim
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Puc. 27. LlupkyndaunonHas ycTaHOBKa:
1 — cKpy66ephl; 2 — PACXOAHHWI pe3epsyap; 3 — Hacoc, MOAAIOUIMA pacTBop B CKpY66eps;
4 — CIMBHOH JOTOK; 5 — HanopHbifi 6ak; 6 — CMOJNAILIAMOOTCTOHHIK: 7 — pacXoAHwW pe-
3aepeyap; & — Hacoc, nojalU#i pacTBOp Ha TPaAHPHIO; 9 — rpalupHs, 10 — cGopuuft
pesepsyap

[Nonyuawomuiica H3GBITOK TPABJAEHON XKHKKH (pacTBopa JpeBec-
HOYKCYCHOTO [OpPOLIKAa) MNEePHOIHYECKH OTKAaYMBAETCS HACOCOM
B COOPHHKH [J51 OKOHYATEJbHOrO0 OTCTOS H MOC/ENYIOLLel BbINapKH
pacrsopa.

ITpu paGore ycTaHOBKH MO YKa3aHHOH cXeMe NOJYUYEHBl Caelyio-
HlHe M0Ka3aTeJH: cTeNneHb H3BJEUEHHS KHCJIOThl M3 rasza 92—949%
TPH KOJHYecTBe TPABJEHON MKHMKKH, NogaBaeMoil Ha cKpyOGephl
B niepecyete Ha | M8 rasa, 9—10 4.

Kpome Ttoro, npu pa6oTe yCTaHOBKH 0 OMHCaHHOH cxeme OblJIO
yCTaHoBJIeHO, 4TO: 1) CKOpOCTb COPOUHMH KHCJAOTHl YBEJHYHBAETCS
C MOHMKEHHEM TEMIEPATYpHl [I0CTYNAloLel HA CKpy6Oep TpasJ/eHos
¥HKKH; 2) noBbILIEHHe TeMNepaTypsl rasa, NOCTynaloLlero B ckpyo6-
Gep, ne BauseT Ha CTeneHb H3BJAEGUEHHS YKCYCHOH KHCJOTHI H3 rasa.
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OcHOBHble annaparbl AJAS yJAaBJAHBAHHA
CMOJIbl YKCYCHOH KHCJIOTBI M OXJaXKAEHHR rasa

AaextpoduasTpsl. ITOT anmapar npeiacrasaser coboft BEpPTH-
KanbHBIA (pyTEPOBAHHBLT METANIHUECKHI UHAHHAD, BHYTPH KOTOPOro
nMeroTes 250 JepeBsiHHBIX OCAfHTeJNbHBIX 3JIeKTPOJAOB B BHJE NPIMO-
yroJqbHbIX TPY6. BHYTpH Kaxpaoi TpyGbl MO LEHTPY HATSHYTH
HHXpPOMOBble NpoBoja (AHaMeTp 2 mm), KOTOpble CAYykKaT KOPOHH-
pPYIOILMMH 3JeKTpodaMu. Bcsi KOpoHHpyloluas cucTeMa NpPOBOJOB
noaBellleHa Ha OMNOPHBIX H30JIATOPax, NOMEUIEHHBIX B H30JSTOPHOH
Kopobke ¢ rugposarsopoM. [Tocneanuit 3anonHsoT TpaHchopmMaTop-
HBIM MAacJoM, 3allHILAIOMIHM 3Ty KOpOOKY OT NMPOHHKHOBEHHS B Hee
rasa.

a3, nognexamuii o6ecCMOJIMBAHHUIO, BXOAMT B HH3 3JEKTpo-
$uabTpa, paBHOMEDPHO pacnpefensieTcs 10 OcalLHTe/bHBIM 3JEKTPo-
JaM 31eKTPodHUIbTPa U BHIXOAHT Yepe3 BepXHHH wTyuep. BHyTpen-
HUA JHaMeTp 3/7eKTpodHabTpa 3,5 M, a BEICOTA €ro ¢ M30JSATOPHOH
Kopo6koit 10 s. AKTHBHas JJIHHA BCeX KOPOHHDYIOUIHX NPOBOLOB
1000 noe. ». Pa3aMep kaxaoro ocaguteapHoro aiektpoga 250X 250X
X4000 mm. DuexkTpHueckoe NMHTaHHE 3IJIEKTPODHIBTP MOJAYHAET OT
arperata A®-18, umerouero noBuaOWHA oqHOdA3HEIH TpaHCPOp-
MaTop H MeXaHHYeCKHii BHIPSIMHUTENb. ABTOMATHUYECKOE DeJsie JaBJe-
HHS OTKJKMAaeT TOK, HAYIWHUHA K 37eKTPodHAbTPY, NPH MafeHHH
JdaBJieHHst ra3a B HEM HHXKe JONyCTHMOrO.

Hans toro utobnl obecneduTh AOCTATO4HO 3(deKTHBHOE 06pasov-
BaHHe KOPOHBI, KOTOpas BHelllHe NMPOSIBJASIETCSE B 0COG0OM XKyKiKalllem
3BYyKe, roJy60oBaTOM CBeueHHH, HeOOXOJHMO NOJABECTH K KOPOHHPYIO-
el cucteMe Hanpsxkedne go 60—80 reic. 8. Cuaa ToKa HpH 3TOM
6biBaeT HeGoanbiuas, okoao 40—80 ma. Ob6LuA pacxon 37€KTpoIHEp-
THH MPH 3JEKTPHUYECKOH OYHCTKE ra3a 3JeKTpPOPHJIbTPAMH HebOJib-
o u paseH o6bluHO 0,5—1 k67-u Ha 1000 M3 rasa. ['a3 ounmaercs
OT CMOJIBL YJOBJIETBODUTEJbHO YyXKe MPH YAeJbHOH CHJe TOKa Ha
| noe. m xopoHupywiero saekTpoga okoso 0,02 ma. B coorBercTsun
¢ 3TUM HeoOXOAMMO yBeJMUMBATH HANpsKEeHHe, NOJaBaeMoOe Ha Ko-
POHHUPYIOILYIO CHCTEMY, eCJH YBEJHYHBAETCH ‘HATPy3Ka 3JEKTpo-
¢uabTpa no rasy. '

CMoJa u JpyrHe XHUJAKHe BeulecTBa, HaKalJHBAasCh, CTEKAIOT M0
BEPTHKAJ/IbHOH CTEHKE OCaIHTEJbHOTO 3JE€KTPOJa Ha [AHO 3JEKTPO-
¢duabTpa. '

KpynHbBIM HEJOCTATKOM 3/eKTPOPHUIBLTPOB NPH NMPHUMEHEHHH HX
Ha ra3oreHepaTOPHBIX YCTAHOBKAaX, HepepafaThlBAIOIIMX [peBEecHHY,
6Bl HENPOJO/KUTEBHBIN CpOK paGoThl (8 MecsileB) OCaAHTENbHBIX
3JIEKTPOJOB, BBITIOJHEHHBIX 3 OGBIYHBEIX CTAJBHBIX TPYO C TOJMLIHHOI
credku 12 mm. [locse 3amenbl cTanbHBIX 3JEKTPOJOB ACPEBSAHHBIMH,
H3TOTOBJIEHHBIMH B BHJe TpPSIMOYTOJbHLIX BepPTHKAJBHBIX TPyO, HC-
MOJIHEHHBIX U3 CTPOTAHBIX LOCOK, NPOJAOJIKHTENbHOCTh PaBOTHl 3JeK-
TPOOHALTPOB 6e3 3aMeHbl OCATHTENbHBIX 3JIEKTPOAOB YBEJHUHJIACH
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B 4-—5 pas. OcagurtenbHble 3/J€KTPOJABI H3rOTABJIMBAIOT H3 IOCOK,
ykaaawBas ux Ha pebpo. Ulupuua nocox 100—165 mm, a ToamuHa
ux 156—20 mm. YUepes 2—3 roga paGorbl 3/1eKTpPOopHIBTPA AEpeBo,
H3 KOTOPOTO CAeJaHbl 3J€KTPOJbl, NOCTENEHHO TEPSIET MEXAHHYECKYIO
TPOYHOCTh U OCaJUTEJNbHYIO CHCTEMY HaJo MeHsiTb. CTeneHb BhgeJe-
HUSL CMOJIBI M3 rasa 3jekTpoduiabtpamMu 98—999,.

Cxpy60epnl — cTasbHble UHAHHAPH], (yTepoBaHHble HU3HYTPH Me-
pesoM. [Iuamerp ckpy66epos 3,5 &, a Ba Bricota 15 #. Ckpy66epnt
HMEIT XOpAOBYIO Hacaiky BeicoToil 10,5 m. Ilpy pabore ckpyGbe-
pOB ¢ 3TOH Hacaako# 3PGhEeKTHBHOCTb OXJAXKIEHHS rasa M MOJHOTA
y/1aB/JAMBAHHS KHCJOTHI NMOBBILIAJMNCH 1O CPABHEHHIO ¢ paboTOi 3THX
Xe cKpyG6epoB 0e3 Hacagku.

Kaxaniit ckpy66ep umeer 48 dopcyHOK, yCTaHOBJAEHHHX B TPH
wpyca: BBepxy 12, B cepenune 24 u Buu3y 12. Pactsop apesecHo-
YKCYCHOTO MOpouIKa (TPaBJeHOH KHXKKH) DacrblIHBaercs (opCyH-
KaMu mojg AaBJiendHem 1,8—2 arm. CxopocTs nogauu pacTBopa Ha
dopcynky 0,9—1 a/cex. I'mppaBayuyeckoe CONPOTHBJEHHe HacaIKH
ABHXKeHHIo ra3za paBHo 20—25 mm BOA. CT. NIPH CKOpOCTH rasa (pac-
CYHTaHO Ha cBoGogHOe ceuenne) 0,6—0,75 m/cex.

Crenenp y/naBJHBaHHs KHCAOTH H3 rasa 92—94%. Bo spems
paboTtel ckpyO60epoB HX Hacajgka NOCTeNeHHO 3a0UBAETCS IINaMOM.
[Toaromy uepe3 6—8 MecsiueB npuXOAMTCS HacagKy ckpybb6epa Me-
Hsith. Harpertblii pacTBOop apeBeCHOYKCYCHOTO MOPOINKA, BLITEKAIO-
M U3 cKkpyG66epoB, oxJaxaaeTcs Ha rpaiHpHe.

MpapupHs — 370 oxJiaguTenbHas OGallHs, COCTOAINAA U3 ABYX
OCHOBHBIX 4aCTeli: OPOCHTEJSI M BHITSXKHOH TPYOBl. I'opsauHit pacTsop
MOCTyMdeT Ha OPOCHTENb, COCTOSILIHE U3 JAePeBAHHOH HACaikH, H IO
Hell cTekaeT BHH3. HaBcTpeuy cTekamwuieMy pacTBOpy NPOXOAHT BO3-
AyX, IPH 3TOM IPOHCXOAHT HCIapeHHe BOAbI 3a CHeT MOTeHLHaJb-
HOTO Temsia 3Toro pacreopa. Bosayx nsuxerca 6aarogaps tAre,
KOTOPYIO CO3/aeT BBITSIXKHAs TPy0a, HAXOAALLASACA HAZ OPOCHTENIEM.
. “CreneHb HachIlleHMs BO31yXa NapaMH BOJbl MOBHILIAETCS, W OH

¢BOGOJHO BHIXOAHT B aTMOCOhEpy M3 TPagHpPHH.

Ucnapsitoiias sdpexTHBHOCTb AEHCTBHA IPAJHPHHU ONpenensercs
KOJIMYECTBOM -Teljla, H3pacxOJOBaHHBIM HAa HCIapeHHe BJarH, Mo

" OTHOLIEHHI0 K OOLIEMY KOJHYECTBY TelJja, OTHATOMY Ha TpajupHe
OT pacTBOpa, M OHa OKaszajach PaBHOH npuMepHo 66—76%.

Llenecoo6pasuo aas Ay4YlLIEro OXJaxJeHHs pacTBOPa OCYLIECTB-
BJISITH NPHAYAHTENbHYIO N0Jady BO3AyXa NOJ OPOCHTENb IPAAHPHH.
Ho stor MeTon okasaJcsl HEeMpHEMJIEMBIM, TaK Kak Tpefyercsa ycra-
HABJMBATH BEHTHJATOPHl M CO3[aBaThb HEKOTOPYIO TepMEeTH3aLHIo
B OPOCHTENBHOH YacTH rpagupHH.

B 3umHee Bpemsi, Koria BO3AYX, MOCTYNAKOWHHA B rpagHPHIO, X0~
JI0eH, HeOGXOJHMO KOJIHYECTBO €ro yMeHblIaTh, PEeryJjupys nepe-
BSHHBIMH LATAMH B MNpOeMax TIPaiupHH. Bosdyx, BHIXOAALHMH H3
rpanupuu, Harpesaercss no 40—50° u ucnapsiowui Ko3dppUUHEHT
rpagupHu J0XOaHuT fo 66—70%. JleToM KoMYECTBO BO3AYXa, MOCTY-
NAOUero B IPagdpHIO, HCKYCCTBEHHO He YMEHbUIAKT, H HCIapsio-
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K Kosdduuuedt rpaaupHu nosbimaercs o 75—76%. Takuwm
0o6pa3oM, rpajupHs BHIMOJHSET ABE POJH: C OXHOH CTOPOHHI, OHa
OXJ1aX[aeT LUPKYJHUDPYIOWIHA PAcTBOD, HCNOAb3yeMBbIl A/ OXJaxK-
IeHHst ra3a, H, ¢ APYrol — Ha rpajiipHe KOHLUEHTPHDYyeTCs PacTBOp
BCNEeLCTBHE YAaCTHYHOTO HCMAPEHHUs BJAarH.

Ha Hacallke opocHTeasi TpPagupHH HaKalJIHBaeTcs LLJIaM, 4YTO
VXy/AWaeT ycJoBHsl paGOThl IPagHPHH, TAK KaK yMeHbllaeTcs ceye-
HHe ass npoxoxa Bozayxa. Hacanxky opocurenis oyHLIAIOT OT LlJama
o6GbiuHO yepe3 6—8 Mecsiues.

Jasa LHUPKYJASLUHH KHAKOCTH B CHCTeMe CKDy66epoB, rpaiHpHH,
a TakXKe annaparoB, HCNOJb3YyeMbIX [Jis NPHTOTOBJIEHHS] H3BECTKO-
BOTO MOJIOK2, NPHMEHSIOTCS LeHTPOGEKHBIE HACOCH C 3JeKTPOMOTO-
pamu. Ilo DaHHBIM NPaKTHKH YCTAHOBJEHO, UTO YJeJbHBIH pacxon
3JIEKTPO3HEPTHH paBeH npuMepHo 3—3,2 Kk6T-4 B mepecueTe Ha
1000 3 rasa.

Mokasarean pa6oTnl ckpyG66epos u rpajgupHn

Pacxon B ckpy66epe WMHDKYJHPYIOLWEed TPAaBJICHONH >KHKKH

B nepecuere Ha | M® rasa, 2 . . . . . . . . . 9-10
Harpyaka mo TpaBjeHOH xHXKe Ha | M? ceueHHs opoaH-
Teas rpamupeu, Muac . . . . . . . . . . . . 1,622
Temnepatypa rasa, °C:
nepex ckpy66epom I . . . . . . . . . . . . 68-T72
mocne ckpy66epa II . . . . . . . . . . . L. 37—40
TemnepaTypa TpaBaeHolt xHxkH, °C:
crekaiomeii H3 ckpy66epos . . . . . . . . . . 55—60
oxnaXieHHofl Ha rpaaupwe . . . . . . . . . . 30-35

CreneHp BblgesleHHs1 BOJAB H3 rasa B CKpy66epax XapaKTepH-
syeTcs caefyIOHMU NaHHBIMH (B e/H. M3 B NepecyeTe Ha CyXo# ras):

KosnuyecTBo BoAW B Tase, mocTynaiowem B ckpy66ep 1 . . 330—380
KoamuecTBo Boau B rase, BhXoAAWeM H3 ckpy66epa 11 . . 40—-50
KoauuecTBo BOMK, CKOHAEHCHPOBaHHOe B ckpy66epax (I m1I) 320—340

KoJsnuecTBo KUCMOTH, H3BJEKaeMOll H3 rasa B cKpy66Gepax, pas-
Ho 15—17 ke B mepecuetre Ha 1000 #3 cyxoro rasa, uro cocraBJser
B nmepecuere Ha | na. M3 apos 55—8,5 ke, unu 1,4—1,7% ot Beca
abc. cyxoil XBOHHON IpeBeCHHBl, DTH [aHHBIe TOBOPSIT O TOM, 4YTO
JlalleKo He BCSl KMCJ0TA, 06pa3oBaBlIasics MPH TePMHYECKOM pasJio-
JKEHHH JpeBeCHHBI B rasoresHeparope, [0LlJa C ra3oM H0 COJIEBBIX
cKpy6G6epoB. HacTh KHCJAOTH BhHInafaeT M3 rasa co CMOJIOH H KHC-
JBIMH BOJaMH.

[1pumepHEli GanaHc KHCJAOTHI MPH NPOXOXKIAEHHH rasa Mo raso-
NpOBOAsILIEH CHCTeMe MpPeLCTaBJeH HHXKE.

126



CraThs Gananca %

Mpuxon
ConepxaHue KHCAOTH B rase NpH BeIXOJEe €rn W3 rasore-
Hepatopa . . . . . . . . . . . . . . . . .plo0
Pacxon
KoanuecTBO KHCAOTH, BHIEJASEMOe:
B ra3onpoBojax C KWUCJIBIMH Bodamu . . . . . . . .| I5
B 3JEeKTPopHAbTPE:
¢ ocajgoumoil cmostoBt . . . . . . . . . . 10
¢ kucaoft Boxol . . . . . . . . 0 15
B COMeBHX CKpy6Gepax . . . . . . . . . . . .| 55
KosHyecTBO KHCIOTH, MOCTYNailee B TONKH ¢ OXJaK-
REHHBIM raszoM . . . . . . . . . . . ... 5
'nmasa 6

3HEPIrOXUMHYECKOE UCNOJIb30BAHHE JPEBECHHBI

Jlecnass npomeimenHoct Coserckoro Cowo3a NpH OTPOMHBIX
pasmepax Jeco3aroToBox H 6OJbLINX ycrnexax B oOJacTH MeXaHH3a-
UHH TPYAOEMKHX MPOLECCOB [JOJXKHA TOAHATH YPOBEHb IOJE3HOr0
HCNO/ab30BAaHUST 3aTOTABJUBaeMOil APEBECHHBL. B JieCy U Ha HHXKHUX
CKJIafax OCTaeTcsl MHOrO HHU3KOCODPTHOH ApPEBeCHHbl W Pas3/HUYHLIX
OTXOAOB OT pasjenKH [ApeBecHHHI.

Hau6onee unenecoofpasHo H3 JIpeBeCHBIX OTXOLOB H3TOTOBJATH
ZpeBecHO-BOJIOKHHCTHIE, I PEBECHO-CTPYKeUHble H APYTHe CTPOUTENb-
Hble INIMTHI, @ TAKXKe MoJayYaThb LEJI0N03Y, KapToH M ADPYrHe npo-
JYKTH XHMHYEcKoi mepepaboTku apeBecHHbl. OJHAKO YyKa3aHHbIe
BUIbl NMPOMBILJIEHHOCTH peHTalbe/bHbl NPH GOJBLUIHX MOILHOCTAX
H AJs OpraHusaluy HX TpebyeTcs cocpefoTodYeHHe 3HAYUTEJNBHOIrO
KOJIHYEeCTBAa OTXOHOB B OJHOM MecTe. B kakoi-To Mepe 3TOT BOmpoc
paspeluM NyTeM NepeBO3KH OTXOLOB K MeCTy nepepabOTKH, HO BO
MHOTHX cAy4asx, ocoO6eHHO IpU CPABHUTENBbHO HeGOJNbUIMX pa3mepax
JIeClPOMX030B, OTXOIbI Lejecoo6pasHee nepepabaThiBaTh Ha MecTe.
[Tpu 3Ttom wWHPOKO pa3BUBAIOTCA NMPOCTeHINHe BHABI MeXaHWYECKO#
JepesonepepaboTKH Ha MecTe C MOJydeHHeM LIMaJ, TapHOH oliey-
KH, Pa3/HYHBIX 3arOTOBOK [Js1 CTPOHTeJIbHBIX H Me(e/bHHIX JeTa-
Jlefl, Ho 3TO 4acTo ewle Gosee YBEIHUMBAET KOJNHYECTBO OTXOJOB.

B cB#i3H ¢ MOTPEGHOCTBIO JECTIPOMXO030B B JIEKTPOIHEPTHH ObLIH
pa3pa6oTaHbi CcXeMbl 3HEPrOXHMHYeckoii mnepepabOTKH OTXOJ0B
C MoJIyyeHHeM JIECOXMMHKATOB H FOPIOYEro rasa AJsi UCNoJb30BaHHUSA
B [BHTaTessiX BHYTPEHHEro CropaHHus HJAH B KadecTse TOMJHBA B Ma-
pocunoBbix ycraHoBxkax. Tak 3Ke OCTPo CTOMT npofaeMa HCHOAB30-
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BaHHsi OTXONOB B JepeBoobpabaThiBaiollieli NPOMBILULTEHHOCTH.
B GosbuinucTBe c/yyaeB 3TH OTXOABI HCHOJB3YIOTCH KaK TOIJIHBO
B KOTEeJbLHBIX M/IM CIKHTAIOTCS U THUIOT Ha cBagakax. [Ipu sneproxu-
MHYECKOH TmepepaGoTKe OTXOAOB 3a1auya COCTOMT B TOM, YTOOH
COXPAHHTbL MX TEIJNO AJMS JHEPreTHUECKHX LesJell H OLHOBPEeMEHHO
OTOTHATh XMMHUYECKH LieHHBle nosygabpukarhl. Takass KoMnjeKcHas
nepepaGoTka ApeBecHOr0 TONJMBA MNOBbILIAET 3(PQPEKTHBHOCTL €ro
HCIIO/1b30BaAHUS.

CxeMBl 10 HEPrOXHMHYECKOMY HCMOJb30BAHHIO OTXOAOB MOXKHO
pasaennTbh Ha ABe IPYIIMbL:

1) ocnoBaHuHle Ha mpouecce rasudUKaUHH APEBECHHBI C NOJyYe-
HHeM CBIPOro KOHJeHcata U GOJbIIOTO KOJHYeCTBA HH3KOKAJOpHii-
HOTO rasa;

2) ocHoBaHHBIE Ha NpoUecce NHPONH3A JPEBECHHDI C MOJYyYEHHEM
JIeCOXHMHYECKUX noayhabpuKaToB, APEeBeCHOro yris H HeGOJaBIIOrOo
KOJIMYECTBa rasa ¢ MOBBLIIIEHHOH TEMIOTBOPHOHR cNOCOOHOCTDIO.

DHeproxHMHUECKOe HCIOJb30BaHUE H3MeEJbYEHHBIX B LUEny Ape-
BeCHBIX OTXOJOB NyTeM HX ra3u@HKauHu B rasoreHeparope npsaMoro
npouecca oCHORAHO Ha GONBIIOM MPOH3BOACTBEHHOM ONbITE rasore-
HepaTOpHBIX cTaHUHit, paborawolukXx Ha liene. B HacTosillee BpeMd
KpynHble ra3oreHepaTepHble CTAHUMU 3aKPBHIBAIOTCA B CBA3H C NOJ-
KJIOYeHHeM NpPeAnpUAaTHH K TpyOGONpOBOAAM NPHPOAHOrO rasa HiH
¢ nepeBojoM HX Ha GoJiee JellieBble HCKONAeMble BHABL TONJIHMBA, HO
rasudHKanHsg ApeBecHBIX OTXOLOB siBASETCS Ha OJuXkKalllee BpeMs
axTyanbHO# 3ajayell. 3T0 CPaBHHUTENLHO MPOCTON METOH MOJYYeHHS
JdpeBEeCHBIX MHPOTEHHBIX CMOJ, SBJSIOIIUXCS CHIPbEM I IOJYyYeHHA
(eHONIOB M APYTHX NPOLYKTOB, HYXHBIX B HapoJHOM Xo3sicTae.
lenepaTOpHBI ra3 MpH 3TOM OYIET Yacrto siBAATbCsS NOGOYHBIM MPO-
IYKTOM H CXKHraThCs B TONKAX CYUIMJ HJIH KOT@AbHHIX, a Takxe
B CllelHaNbHBEIX JBHTaTeNsX BHYTPEHHEro cropaHdusa. B cayuae sunep-
FOXHMHYECKOT'O HCIIOb30BaHMUs APEBECHBIX OTXOJ0B B JIECIPOMX03aX
HeO6X0AHMO YUWTBIBATh, 4TO AJSi YJOBJETBOPEHHs MOTpeGHOCTH
JI€CO3arOTOBUTEJNBHOrO NIPOU3BOACTBA B 3JE€KTPOIHEPTHH HA HUIKHEM
cKJlaje AOCTATOUHO mnepepaboraTh nyTeM Ta3H@HKAUHH TOJIbKO
20—509% otxonmos. [ToaToMy 3HeproXyMMHUECKOe HCMOJb30BaHHE JApe-
BECHHBI JOJIKHO COUeTaThCs € APYTHMH PallHOHAJBbHBIMH CIIOCOOaMH
Haubosee 10OJHOH XHMHUYECKOH nMepepalGOTKH HEHCNOJb3yeMOH pe-
BECHHBI.

B rex cayuasix, Korjga B KadecTBe TOINIHBA HCHOMAb3YHOTCH
JpeBecHble OTXOABI H KOTeJbHble O60PYAOBAHLl TONKAMH-TeHepPaTo-
pamu IIKTH ¢ 32:KHMHBIMY pelieTKaMH, Leaeco06pa3Ho Takue Tol-
KH n00GOPYAOBATh CYIIMAKAMHU AJ5 LIENbl H CHCTEMOH YJlaBAHBaHHUA
xuMHKaToB. IlpH mponyckaHMM yacTH NPOAYKTOB CropaHus uepes
IIBe/b-11aXTy MNPOHCXOLHT mpollecc, aHAJOTHYHBEI rasoreHeparop-
HoMy. O6pasoBaBlUHiiCS B LIBeJNb-I1AXTE F@HEpPaTOPHBIH ras npomy-
CKalOT yepe3 OYHCTHYIO CHCTeMY AJsl BBIAEMEHHS KOHIEHCATA U BO3-
BpallalT B TONKY HJas cxuraHud. Ilpd 31oM, Tak ke Kak M npH
rasubukanuy, caefyer YUUTHIBATD, UTO AJS [101Y4YeHHsT OLHHAKOBOIO
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KOJIMUECTBA 3JEKTPOSHepruy TmoTpebyercs YBeNHYHBATL pacxon
TOMJIUBHBIX APOB.

SJHeproxXuMHUECKyI0 TepepaboTky APEBECHBIX OTXOAOB NyTEeM HX
CyXoil rneperoHku npefraarajd IpoBOAUTb B HENPEPLIBHOACHCTBYIO-
liefi yraesbiKHratenbHoi meun cucrembl B. H. Kosnosa u BepTu-
KaJibHOl HHPKyJAsauHOoHHOH peTopre. Onbit pabGoTh NOCAeAHER NMOKa-
3aJ1, 4TO NPH OTHOCHTEJNBHO CYXOH ApeBecuHe He TpeOyeTCst TONJMBA.
[Tonyyatomuiicss npu Cyxoit TieperoHke JApeBecHbIi Yrodb MOXKHO
CHKHUTATbL AJA [OJYYeHUs TerJa, Kak H B TasoreHepaTopax, ecju
BLIBO3Ka M COBIT €ro B KauecTBe TOBAPHOTO TMPOAYKTA 3aTPYAHHTENb-
Hbl. V3BeCTHBIM NpUMepoM FHEPFOXHMHYECKOTO HCMOJb30BaHUS Ape--
BECHBIX OTXOLOB AepeB0ooGpabOTKH SBJSJICS JECOXUMKOMGHHAT HA
aBTOMOGUAbLHOM 3aBofe ®opaa B CUIA. Tam naMensueHHbie ApeBec-
Hble OTXOJAb BHICYLIUBAaAH 10 aGCOJIOTHO CYXOTO COCTOSHHMS H 6e3:
3aTpaThl TONJMBA MOABEpraJu cyxoii meperoske B peropte Craddop--
13 3a cyeT Temsa 3K30TepMHueckod peaxuud. HekonaeHncupyembie:
rasbl H ipeBecHblil yroJib HCNOJIb30BAJH B KayecTBe TONJIHBA B Mapo-
CHJIOBOM XO03sIHCTBe.

YKazaHHble METOABl SHEPTOXMMHUECKOH nmepepaGoTKH ApeBeCcHbIX
OTXO0J0B NMyTEM MX rasudHKaUHH HJIW MUHPOJNH3a OCHOBAHHI HA IJH-
TeJLHOM TIPOH3BOJACTBEHHOM onbiTe. Kpome Toro, paspa6aruBalorcs
HOBblE METOJbl IHEPTOXUMHYECKOr0 HCIO0IbL30BAHUST APEBECHBIX OTXO-
AOB, OCHOBaHHble Ha Pe3y/bTaTax H3yueHHs1 HOBbIX TelJIOHOCHTeJel
(>XMaxoro M TBEpAOTO), elie He TOJYYHBLIME NPOH3BOACTBEHHOH
NpOBEPKH. _‘

Huxe JaHa xapakTepHCTHKAa pa3/iMYHBIX METOAOB 3HEPrOXHMH-
YeCKOTrQ HCIMOJb30BaHHsI APEBEeCHBIX OTXOJOB, T. €. KPaTKO ONHCHIBA-
JOTCS TE€XHOJIOTHYECKHEe CXEeMBI MePBHUYHBIX YCTAHOBOK H MDHBEAEHB!
HEKOTOphle CPABHHTE/bHBIE [M0KA3aTeJH MO TEMJOBOMY HCHOJb30BA-
HHIO TONJIHBA.

Fasndukauun g rasoremeparopax

[1pn mcnosnb3oBaHUM MO 3TOMY METOAY APeBECHblE OTXOABI MOA-
BEPraioT H3MeJdbYeHHIO, TI0C/e 4ero MeJkas luena [ocTynaer B Cy-
HIMJIKY, TAe OTHOCHTeNbHas BJAAXKHOCTb ee jgoBoauTtes go 20—259%.

Cywnte weny Lenecoo6pasHo TENOM OTXOAALIMX T'a30B H3 KO-
TeJMbHOI B cylnuake [ (puc. 28), rje liena Xopouio MepeMelldBaeT-
Cs, yeM JOCTHTAeTcsl HOCTATOUHO XOPOWIHH KOHTAKT C TEIJOHOCH-
TeJIeM.

BricylieHnyio wieny nojaioT B rasoreHepaTtop 2, KOHCTPYKLHS
KOTOPOTO ¥ NPOHCXOASUIHI ‘B HEM Hpolecc ra3udukaLHi ONMUCAHbL
B ryaBe 5 o rasuuxauuu ApeBecHHbl, Heo6XoauMbld Ans rasudu-
Kauuu BO3AYyX nojaercs B rasorenepatop seHTusastopoM 3. Cbipoit
TeHepaToOpHBIH ra3 OTBOAAT M3 TeHepaTopa yepes NblIbHUK-THAPO-
3aTBOp 4 B NMOBEPXHOCTHBLIH XOJNOAHJBHHK §, TAe TeMmIleparypa rasa
nonuxaercsa go 60—70°, mocse yero ras OUHILAIOT OT CMOJIHL B LE€H-
TPOGEKHOM CcMoJioOTAeauTe e 6, OOOPYLOBAHHOM KalljleyJoBHTe-
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Puc. 28. SHeproxuMHUECKOe HCMOJIL30BaHHE APEBECHHH METO[oM rasubuKamuiu:

2 — ragorenepaTop; 3 — BEHTHAATOP A4S AYThA; 4 — NMHUbHHK-THADO3ATBOD; § — KOHAEHCATOD-XOJORUNBHAK A NApOrasos;
6 — LeHTPOGEeKHKHA CMOJOOTACNNTEND; 7 — KallJIeyNOBHTeNb; § — CMONOOTSIORKHK

[ — CyWIHJKE;



JeMm 7. KoHzeHcar #3 XoMoRuAbHUKA § BMecTe CO CMOJIOH ~c06npaeT-
csl B OTCTOHHMKe 8, I'le OTHenseTcst OTCTOHHAs cMoJa.

Ilpu TemmepaType rasa okoso 70° mosyuaercss Hepacc/aHBalo-
WMHACA CyMMapHBIH KOHJeHcaT. B sToM cjayyae OTCTAMBATL KOHJeH-
car He HyxHo. TakXe M B Cc/ayyasix nmepeBO3KH KOHJeHcaTa Ha re-
pepabaTbiBaioillie 3aBOJAbl BBIAEASTL OTCTOMHYI0 CMOJIY Ha MecTe
oKaxkercs H3nMWHUM. Tlocie rpy6oit ouncTkH B cMoJIoOTIennTeNe 6
H KaljeyJoBHTe/Ne 7 TeHePATOPHLIH ra3 Hamnpas/sioT B TONKY KO-
TeJbHOH, CYWIHAKH W Ap. JAJAs CHHraHUS HJIH MOJABEpPraiT TOHKOH
OUMCTKe AJ/s1 MCNOJNb30BAHUS B CNELHAJNbHBIX JBHratensXx BHYTpeH-
HEro CropaHus.

[asoreHepaTopHble ycTaHOBKM LeJiecoo6pasHo pacrnosaraTb Ha
yJHLe NOJ HAaBeCcOM, a He CTPOUTb CllelHaNbHBIX 3naHuil, [Ipu aTom
OTEeNJISIIOTCS JIMIIb HEKOTODble V3JBl YCTAHOBKH. JTO COKpalulaer
obuue KanuranosjoxeHus. Ilpuy mMaccoBoM cTpoHTesbcTBe rasore-
HepaTopoB MOXHO ellle GOsbliie COKPATHTb 3aTpaThl HAa HX COOPY-
JKeHHe, ecJH MOHTHPOBAThL Ia3oreHepaTop W BCIO OUUCTHYIO amnna-
patypy B cepHHHO BBIIyCKaeMblX 0J0KAaxXx B MeTaJJHYECKOM Kap-
Kace, KOTOpHI NO pasMepaM yKjaanbiBaercsi B raGapHT Kese3HoL0-
pPOXHLIX nepeBo3ok. ONBIT U3TOTOBJAEHHS TAKOH YCTAHOBKH IIHPH-
HOH 2, BoicoToll 3,2 u anuHoit 6,75 M, Becom 6,7 T anst nmepepaboTKyu
10 000 na. m3 npeBecHHb B TOJ MOKa3aJs NMPHHUMIHANBHYIO BO3MOXK-
HOCTb OpPraH¥3alliu CepUIHOTO BHINyCKa ra3oreHepaTOPHLIX OJ0KOB,
He TpeOYIOIIMX CHOEUUaJbHBLIX TPOH3BOACTBEeHHBIX 3agaHuil. M3
TOTOBBIX GJIOKOB Ha MeCTe MOXHO MOHTHDOBAaTHb rasoreHepaTopHele
CTaHUWH J11060H MOILIHOCTH.

Cpean cxeMm HCHOJb30BaHHA rasu@UKAONH JJs 3HEPTOXHMHUe-
CKOH mepepaBoOTKH APEBECHBIX OTX040B MOXKHO otTMeruTh TpHu (JITA,
HHWJIXW, HHUHUMD — IHTHWUJIXH), Koropble OTIHHAIOTCA KOH-
CTPYKTHBHBIMH JIeTaJsIMH YCTPOHCTBA Ta30TeHepaTOpOB, METOAAMH,
HCNOJIb30BAHHEM KOHJeHcaTa H cnoco60M OUYHCTKH rasa.

[TIpousBoacTBeHHble HCHOLITAHHSI NePBOH MPOMBILIJEHHOH Tasore-
HepaTOPHOH YCTAaHOBKY NMPHBELYT K YHH(HKALHH BCeX CXeM B OJHY,
HanGoJsiee palHOHAMBHYIO, KOTOpasi OyAeT NPHHSATA HJS THIOBOIO
CTPOHTEJBLCTBA B JECTIPOMX03aX TIPH HCNOJb30BAHHH ADEBECHBIX OT-
XO[0B JIECO3aTOTOBOK.

Fasupukauus B TONKax-reHeparopax

[Tpu cxxuraHuy Tom/IMBa B TONKAaX NapoBBIX KOTJOB B HEKOTOPHIX
cayuasix nesnecoo6pasHO HCIONB30BATH €ro KOMIJIEKCHO, SHEPrOXH-
' MHYeCKH, MyTeM MpexBapHTENbHOH NMeperoHku (LiBeseBaHHus), or6o-
pa LEeHHOTO KOHJAEHCATA H MOCJEAYIOLLEro CXKHraHHs 00pa3oBaB-
Ierocs KOKCOBOTO OCTaTKa M TOpIoYero mBesb-rasa. B wauleit crpa«
He 3HeProXUMHYEecKOe MCHOJIb30BAHHE JPEBECHOl HIENbl, CXKHUTraeMon
noj KOTJaMH, OCyllecTBaeHo B cKopocTHoi Tonke LIKTH ¢ 3axum-
Holi pemetkoil. Tonka npencrasJser cofoil BePTHKAIbLHYIO ILAXTY,
OrpaHHYeHHYIO C OLHOH CTOPOHBI PeLIeTKOl U3 BePTHKAJbHHIX TPYOOK
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HarpepaTe/bHOH [OBEPXHOCTH MapoBOTO KoTaa. Yepes uieny, orpax-
HEHHYIO TakoH pelleTKOl, MOXKHO C GOJbLIOH CKOPOCTbIO NPOAYBaTh
BO3JyX 4 BECTH HHTEHCHBHBIA NpOLeCcC ropeHHs, He Onacasch 3HaYH-
TeMbHOTO YHOCA TomJHBA. IIpH 3HEPTOXMMHUYECKOM HCIONb30OBAHHH
uens TONKa NpespaiiaeTcs B TONKY-reHepatop, 0GOpyIOBaHHYIO
LIBeb-WIaXTOM, B KOTOPO# Osarofaps Temnjy ra3zos 4acTHYHO OpOTH-
FHBAEMbIX M3 TONKM (LUMIONb-Ta3), NPOUCXOLUT LIBEJEeBAHUE HIENHI.

[1pu oxHoMm kaHHdOAbHO-3KcTPpaKuHOHHOM 3aBoge CCCP rakas
TOMKa-reHepaTop paboTaer Ha orpabOoTaHHOH iUene, CKHraeMoH
B KOTe/IbHOK 3aBoja B KadyeCTBe TOIJIHEA.

Tonka-renepatop Kak KOMIJIEKCHBI arperat MOJKeT YChellHO
paboTaTh JHLIb HA CyX0ii liene Biaaxuoctbio 20—25%), Tak kak npu
BJAXKHOCTH liensl 459% u3 30Hb rasuduxauuy B IBeJb-IIAXTY A0J-
JKHO MOCTYMAaTb MOUYTH BCe TEMJO OT CXKHraHHs JPEBECHOTO YrJs.
[TosToMy TOmKy-resepatop HykHo obsi3aTesbHO OGOpPYyROBAaTH CY-
wHaKoi (puc. 29) u ycrpamBaTbh ee HaA TOMKOIM.

Yepes cylInaKy MpoAyBalOT OTXOAfLLHe AbiMOBbie rasni. Iloacy-
UIeHHAas Ulena MpoXOoAHT N0 HAKJIOHHOMY KaHaJay, rAe BCTpedaer He-
6oabliloe KOJHYECTBO rpeloulero rasa (iliBesib-rai), nmocTynalollero
CHH3Yy H3 30Hbl I4 TopeHHss KOKCOBOTO ocTaTka. [‘aspl muposiusa
BMECTe €O LINKJb-Ta30M W MPOAYKTAMU MHPOTE€HHOTrO pacrnajga ape-
BECHHBI OTCACBHIBAIOTCS M3 LIBEJb-11AXTH /3 B ra3004HCTHOE OT]e/Ie-
HHe yepe3 rasoorTGopubifi Kosonel /2. O6GpazoBaBuiuficsi B ILUBEJb-
WIaXTe KOKCOBbI# OCTATOK — JIPEBECHBIIl YrOJib MOCTYMaeT B HUKHIOW
4acTb TONKH, I'le CXKHMAeTCs Y BEPTHKAJbHOM Orpaxparolieii pe-
wetku //. O6pa3oBaBligecs: TOMOYHbIE a3kl yepe3 3Ty 'pelieTKy Ha-
MpaBaAIOTCS O KOTeqa fJas BbIPAGOTKH napa.

B raszoouuncruom orieneHuM M3 naporasoB NpH TNOMOLLH UEHTPO-
GeXXHOr0 CMOJIOOTHEJNHUTENsT BBIAENsIETCS CMOJa H KHCjaast BOJA.
OGeccmonenHas maporasoBasi CMech [OCTYNaeT B CoJeBOH cKpy6Gep,
TOe nyTeM cOpGLHH PACTBOPOM aleTaTa KaJjbllHs U3 Hee BbIAGSETCS
yKCycHast kucjora, Yucreiii ras no tpyGonpoBodY BO3BpalLAETCs
8 TOIIOUHYIO KaMepy, Moj KOTesa AJsl CHKHIaHHA.

B nepesooGpabaThiBaioliefi U Ue/IOJN03HO-0yMaKHOH APOMBILL-
J€HHOCTH YaCTo BCTPEYAIOTCH TOMKH Yy MAPOBBIX KOTJAOB, B KOTODPBIX
B KauecTBe TOMJHBA HCNOJb3YIOTCS pas/yiHiHble APEBECHbIe OTXOIBI.
[TepeBoa THX TOMNOK HA HEPTOXHMHUECKOE HCIIOJIb30BAHHE TOMIHBA
©BA3aH YACTO €O 3HAUHTEJNbHBIM yBeJHUYeHHEM pacxoja TONJHBA
B CBSA3M C IIOTEpeil ero TEMJOTBOPHOi crmocobHocTH. Temao yXomuT
€ XMMHUYECKHUMH MPOLYKTAMU H TepsIeTCS B CaMOM mpoliecce rasuu-
Kauuu. Ho 3aTo cpaBHHTENBHO MPOCTHIM H JelleBblM crocoGom Oy-
AeT 1oJyuaThCsl KOHLEHCAT, COJepiKallHil MHpOreHHble CMOJbI, KO-
“TOpble ABJAIOTCH CHIPbeM [Js NMPOH3BOACTBA PA3/HUHBIX (eHOMbHBIX
{IPOLYKTOB M APYTHX JI€COXHMHKATOB. B cayuyae rasudurkamuu cMmo-
JIMCTOl NpEBECHHBl MOJYYaloU(asCss CMOMa ABAAETCH LEHHBIM npo
AYKTOM /51 TPOMBILIEHHOCTH pereHepalit Pe3UHbI.

Ha puc. 30 npeicTasiena cxeMa TEXHOJIOTHYECKOro Mpoliecca
razoouucTky. ITaporasosas cMech, oTcachiBaemasi U3 TONKH-reHepa-
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N\ - Puc. 29. Tonka-resepatop LIKTH:

N\ [ — cylIMaKa; 2 — GyHdKep; J .- BRITSOKHas
i Tpy6a H3 GyHKepa; 4 - NCDUHUHLA BO3RYX;

5 — BTOPDHYHBIAI BO3RYX; 6 — KaHaaA AJAs 10-
[A4YH ropsyero rasa; 7 — pasneqHTeNbHHH
KoJaonel; § — KaHal ANs 0T801a rasa H3 cy-
WHJAKH B ABIMOBYIO Tpy6y; 9 -— cTyneHb H3
KOJIOCHHKOB (pa3Mepom 18)KX300 mm); 10 —
cTyneHb H3 Gonbliol nauTh; /! -— pemerka;
3 12 — razooT6opHbi  Konomed: I3 — wBeb-
maxra; 14 —- 30Ha rOpeqUst KoKca
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Pu:. 30. CxevMa TeXHOIOrHYRCKOTO NpOUEcca Ta300YHCTKH:

I — Tomka-reHepatop; 2—MuISHHK; J—rHADABIHYECKHA KAaNMaH: 4 -- KORACHCATOD-XOIOTHALHUK: 5 — pacnpene-

JIITENbHAA KOPOOK2; 6 — HEHTPOGeKHBA CMONOOTAENHTeNb; 7 — PaclpelesHTeNbHAAs KOPOGKa: 8 — MPOMEKYTO1-

btk COOpHHMK: 9 — neHHOnAeHouHblli cenapatop; 10 — UHDPKYASAUHOHHB ] Gax; 11 — peaTpofexidft Hacoc;
12 — Rpyx-duabTp; 13 -- wecTepeHuaTn#t Hacoc; 14 — COOpHHK CyMMApPHOrO KOHAEHGATA



TOpa I, NPOXOAHT NBIIBHHK 2, THAPABJIMYECKHH KJaanaH 3 H oXnaK-
JaeTcs B OBEPXHOCTHBIX XonopHabHHKax 4. [lanee, npoiast UeHTpPO-
GexHble CMOJIOOTAGNHTENH 6, mapora3sl OKOHYATeNbHO OUHIIAIOTCS
OT XHJKHX NPOAYKTOB B MEHHOMJEHOYHOM cenaparope 9, nocne 4ero
Ta3bl HaANpaBJsOTCA B TONKY JIJS1 CHKHTAHHS.

IMepepaGoTka 0TX0A0B MeTOLAMH NUPOAN3A

Kak yxe ynomMuHanoch, 3HEProXHMHUECKYI0 nepepabOTKy MeTo-
JIOM MHPOJIH32 MOXKHO TIPOBOAWTh B peroptax Cragdopra; sepru-
KaJIbHBIX UHPKYJISUHOHHBIX DETOPTaX, FOPH3OHTANbHBIX LHUPKYAALH-
OHHBIX NMeyax H APYTHX annaparax, OTJIHYAIOUHXCA MaJbiM pacxo-
ZOM TON/JHBA H 3KOHOMHBIM HCIOJ/Ib30BAHHEM 'IK30TEPMHUECKOTO
TerJaa pasjoXKeHHsi JpeBEeCHHEI.

ITupoaus 8 peroprax Craggopda

Ynomsanyrble B raase 3 peropthl Craddopaa paboraau s CILIA
Ha JecoxumkoMOuHate Popaa ¢ HCNOIB30BAHHEM NPEBECHOTO YIVIS
H HEKOHIEHCHPYEMBIX Tra30B B KauecTBe TOMJIHBA /s MOJYYEHUS
mapa W sHeprud. Korja B ZOCTATOYHO MOLIHBIX NapoBbIX KOTJIaX
B KauecTBe TOMJHMBA HCMOJb3YEeTCs JApeBecdas llena cyXoi [pese-
CHHbBL B KOJIMYECTBe OT 4 T H Gosiee B yac, 1enecoo6pa3Ho, 0cOGeHHO
fIpH JIMCTBEHHBIX TIOPOJAAX, OPTaHH30BATh SHEPTOXUMHUECKHH KOMI-
JieKC Ha ‘OCHOBe MHDPOJHM3a LIenbl 3a CUET TemnJa 3K30MeTPHUECKOH
peaxkuuu ¢ ganbHeHIIHM 3(Q(PeKTHBHBIM CHHIraHHeM ropiovero yrJis
B TOMNKe, HAmpHMep, C orpaxjalolleil ‘peileTKoH.

CyMMapHblii KOHAEHCAT B 3TOM CJyvae yJaBAHBAIOT NPH IOMO-
LK TPOCTOr'0 HOBEPXHOCTHOTO XOJOAHABHHKA U TiepepabaThiBaTh €ro
MOJKHO HM3BECTHBIMH Crnoco0aMH ¢ U3BJEYEHHEM KHCJOTBl, MHHYs
€T2IHI0 TOPOILIKA.

Brixos OTCTOHHOH CMOJH, Hauéo.nee ILEHHOH JIS TOJyueHus (e-
HOJMILHBIX NpoAyKToB, B peropre Craddopra cocTaBiasn OKOJO

—6% ot abc. cyxoit apeBecHHBl. TpeThsl YacTb OTCTOHHOR CMOJIBI
npejacrasJisina cofoit Kpeo30TOBYIO (pakiHw. Breixon pacTBopHMOH
cMoabl cocTaBasan 5—89Y ot abce. cyxoit ApeBecuHbl. CPaBHUTENLHO
HEGOJIbIIOH BBIXOJ CMOJBI MOXKHO, MO-BUAMMOMY, OGBACHHTb KPYI-
HbIMM pasmepamu wenbl (50X 100 mm).

[Ipu Mw0GoM 3HEPrOXUMHUECKOM KOMIleKce HeoOXOAHMO Mpei-
BapUTE/NbHO MOLCYLIHBAThL LIENY TEMJOM OTXOLALHX IBIMOBBIX ra-
308. B cayuae npumenenus peropr Craddopaa npeBecHHa HLOJKHA
OBITh J0BejJeHa MOoYTH A0 a6COJIOTHO CYXOro COCTOSTHHSA.

TTuporus 6 8epTUKANbHBLY YUPKYAAYUOHHbLX PETOPTAX

BepTukasibhble LHPKyJIAUHOHHbIE PeTOPTHl MOryT paboTatb Ha
XOpOIlIo BHICYIEHHBIX 0TX0JaX 6e3 3aTpaThl TOMJHBA H Aaxe OTJa-
BaTh H36LITOUHOE TEMI0 B BHAE COPACHIBAEMBIX HEKOHAEHCHPYEMBIX
Taszos ¢ tenJoTBopHoii crnoco6HocThio ot 1000 go 1700 xaa/m3.
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B 3aBHCHMOCTH OT HM3MEHEHHMS TEMIEepaTypbl TENJIOHOCHTE/Nd OT
450 no 650°, Ha 1000 M3 mpoB peropra Moxer oraaraTth ot 100 000
o 350000 xas tenna, uto coctaBaser 7—25Y% oT TenJaoTBOPHOH
crnoco6HOCTH APOB.

[Tpu GoJbliroM KOJHYECTBE OTXOAOB M NPH He6OsblIoH noTpel-
HOCTH JIeCAPOMX034d B 3J€KTPOIHEPTHH BEPTHKAAbHbIE UHPKYIALHOH~
Hble PETOPTHl MOXKHO NPHMEHATb /i SHEPTOXUMUUECKOTO HUCIMOJIb30-
BaHUsl OTXOJOB C COXPaHEHMeM OCHOBHOM MAacChl yrjsl B KauecTBe
TOBapHOro npoaykra. I1py cxKHranuu yris B TONKax KOTJOB peTopTa
MoOXkeT ObITb COeIMHEeHa C KOTJIOM B OJHO LeJjoe 6e3 HHXKHeH yacTH
peTOpTEl, TAK KAK OXJaXKAaTb YroJb B 3TOM ¢Jaydae OyaeT He HYKHO.

YiapauBaTh UeHHble NPOAYKTHI U3 PETOPTHI OyAET CJOXKHee, ueM
u3 peropt Cracpdopaa, HO 3aTo OTXOABI He HYXKHO CYIIHTb 10 abco-
JIIOTHO CYXOrO COCTOSIHHS.

llepepaborka 6 HenpepbiBHOL Y2ae8bIU2ATEALHOL neul

IlepepaGarbiBaTh OTXOABI MOXKHO B YIJIEBBIXKHTATENbHOH KaHaJb-
HOH HenpephuiBHOAeHCTBYyWOUWeH neyu cucremer B. M. Kosaosa ¢ no-
rPY3KO#l H3MebYeHHBIX JIECOCEUHBIX U APYTHX OTXO/J0B B BATOHETKH.
B cBs3u ¢ TeM, 4TO H3MeJIbUEHHBIX JIECOCEUHBIX OTXOL0B MOXHO [10-
IPY3UThb B BaroHeTKH NPHUMEDHO B 2 pas3a MeHbllle (M0 Becy) Mo
CPABHEHHIO C ZPOBAMH, IEPHOAbl MeXy NMepe]BHKEHHEM BATOHETOK
MOTYT GbiTh 3HAYUTENbHO COKpalleHbl. das mepeyransanus necocey-
HBIX OTXOJOB IMeub MpeAjaraju c ABYMs BapuHaHTamMu oforpesa.
IlepBrili BapuaHT ¢ UUPKYJALUOHHBIM HATPEBOM HEKOHAEHCHPYEMbI-
MH ra3aMHi, KOTOpPble MMocje KOHZEHCAUMOHHOR CHCTEMBl MOJYYalOT
TeNJ0 B Kajgopudepe H HECYT €ro B KaMepy mnepeyrauBaHuda. B atom
cayuae neyp paGoTaer mo cxeme, Kotopas Oblia onucaHa B raase 3
¥ 1o KOTopoli paGoTaloT neuu Ha yriaexumkoMmGuuare. Hekonaeucn-
pyeMmble ra3bl B 3TOM BapHaHTe MOXHO HCIOJb30BATb B TOMKAX Na-
pOCHJIOBOHl YCTAHOBKH, e€cyid YTOJlb BbINYCKAeTCsd B KauecTBe TOBAp-
HOro npoAaykrta. B npoTusHOM cayuae yroab MOXKeT OBITH HCMOJIb-
30BaH HA TOIJIHBO B KOTEJBHON WM rasuduUUPOBAH /s NpPUMeHe-
HUS B [JBUTaTessiX BHYTPEHHEro CropaHHus.

[To BTopOMy BapHaHTy B KayeCTBe TEIJIOHOCHTENst B KaMmepy Ie-
peyrJiuBaHus BBOAST NPOAYKTH Cropanusi Tasa, MOJY4aeMoro NpH
rasnpuKallud NPEBeCHOTO YyIid B CMelHaJbHOM ra3oreHeparope.
Ilpu 3ToM cxema paboThl neun npubauxKaercs K cxeme paborhl Bep-
THKa/IbHOH LHPKYJASLUHOHHOH pPETOpTHL.

B rtaGa. 11 moxkasano, Kakad 105 Tenaa OT rasupHRupyeMoi
HJH TUPONU3YEeMOH JApeBeCHHBI HCMOJNb3YeTCA IS 3SHEPreTHYeCKHX
neJsed.

Ob6paborka wens nyrem npednupoausa

Onucauubli B IviaBe 2 npolecc NPeABAPUTENLHOTO MUPOJH3A
JPEBECHHBI B cpefle KUAKOTO TEeMJIOHOCHTE/S MOXKeT ObITh HCIOMb30-
BaH [AJiA 3HEPTOXHMMHUECKOH NepepaboTKU ApeBecHBIX 0TX0A0B. [lpn
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Tabauya 11

Hcnoab3oBaHHe ApeBecHHbl B IHEPreTHYECKHX HENAX
(Ha 100 xz agpesecuHml ¢ BJAaxHOCTbIO 20%)

Koaunyectso KoauuecTso Tenaa
% or roopaa
MeToR MCnOAb30BaHHA afc. cnocolHOCTh! L
cyxoit [ xz CAMHHLbL Bkas |E5S=
Apese- B KaA EE2
CHHB §§§§
IlpocToe cxuranne ApeBeCHHB — {100 3400 340000 | 100
Ckuranve npOAYKTOB CYXOH meperos-
KH:
a) 6e3 pacxona TONJIHBA:
IPEeBECHOTO YISt 35 | 28 7000 196000 | 57,6
HEKOH/eHCHPYEMEIX Ta30B 20 | 16 2000 32000 [ 94
228 00u | 67,0
6) ¢ pacxonoM Ttomauea 20%
OT nepepafarbiBaeMblx APOB
IpeBeCHOro yras . 35 22 7000 154000 | 450
HeKOH/JEHCHPYEMBX Ta30B 20 13 2000 26000 | 76
1s00U0 | 526
Tasudukauus B npsAMOM mpouecce:
CXKHraHye reHeparoporo rasa, > | — | 95 1500 142500 | 41,9
CXHranue remepatopioro rasa, k2 | — |112 — — —
B TOM 4YHCJe:
NOCTYNHJO BO3AYyXa 85 68 — — —
cropesao yras 35 28 - — -
ofpa3oBanocb Tasos 20 | 16 - —_ —
112
Fasudukauus B Tor'xxe-reuepa-nope:
cxuranue 70% apesecnoro yras . | 35 | 19,6 | 7000 137200 | 403
CKUrayue WBeJb-rasa, m3 — 50 1600 80 000 23,5
CXKHraHWe LIBeb-rasa, k2 — 60 — —_ —
B TOM WYHCJE:
HeKOHJEHCHPYEMBIX Ta30B — 16 — — -
cropeno 30% yras — 8,4 — — —
NOCTYnu/Ao BO3AYyXa — 1 356 — - | =
60,0 217200 | 63,8

3TOM fApeBecHas liena Oyxer ObICTPO BHICYIUMBATHCA A0 aBCOIIOTHO
CYXOro COCTOSIHHSI B OXHOBDEMEHHO OTHeNsAThbCsi KOHUEHTPUPOBAHHAS
XKHXKKa B HElPePBIBHBIX IIHEKOBEIX annaparax. [Tocse otaysku Ter-
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JOHOCHTEJS CYXylo Gypyio IpeBecHHY MOXKHO Cpa3y CIKHTaTh NMOR
xotyioM. Takum o6pasom, B 3TOM npoliecce chipas gpeBecuHa obJa-
ropaKMBaercs Kax TONJAHBO 6Jaronapsi yAaJieHHI0 BJ4TH H 4acTH
KHCJopoAcoaepxkamux coeauHenni CO; U ee tenjoTBOpHAs cnocoG-
HocTh noBbimaercs Ao 5000 xkas/ke. Beixon 6ypoil ApeBecuHHl paBeH
80% ot a6c. cyxoit. IIpn OTrOHKe THrPOCKOMMYECKOH BOAB U3 ApeBe-
CHHBI JIMCTBEHHBIX NMOPOJA MOXKHO NMOJAY4YHTb Pypdypoa, ecin Apese-
CHHY NpeaBapuTeJbHO o6paboTaTh MHHEpPa/JbHBIMH WJIH OpraHuye-
CKHMH KHCJIOTAMH B KauecTBe Katagausaropa. Kak karaausarop
MOIKHO MCIIOJIb30BATh TAKXKe KPENKYI0 XKHKKY OT Ipouecca npejnu-
poJsiu3a, NpeABapHTEIbHO OCBOOOXIEHHYIO OT PACTBOPHMOl CMOJBI
H JIETKOKHIAILLHX KOMIOHeHTOB. IIpu cxuranum 6ypodl [ApeBeCHHHI
JJ1s sHepreTudeckHx Lenefl Hcnoabdyercss 80Y TennoBoil 3Hepruu
JpEBEeCHHB ¢ YUETOM pacxofla TOIVIMBA Ha NpeANHpOJHU3 B KOJHue-
ctBe 15% or nepepaGoTaHHON ApeBeCHHBI.

ITupoaus e TpancnoprabesbHom 3HEpeOXUMULECKOM aepeeaTe
no cxeme 08Yxcraduiinoeo nuposusa

Has sHeproxuMuyeckofi mepepaGoOTKH H3MEJLYEHHBIX B UIETy
APEBECHBIX OTXOJAOB M HEJHKBHAHOH JApeBeCHHBl OblJ IpeANoXKeH
crnelHaJbHo CKOHCTPYHPOBAHHKI TpPaHCNOPTabeJbHH arperar, npH
pa3paboTKe KOHCTPYKIUH KOTOPOTO YUHTHIBAJHCH COOODaXKEHHs, U3~
JIOXKeHHBIe Ha cTp. 39.

OcHOBHoO! mHporeHerHueckuil mpolecc 6b1 BEHGPaH c noJyye-
HHeM J[PEBECHOTO yIJis, KOTOphlii siBasgerca Gojee AeHHUUTHBIM
M HYXXHBIM NPOAYKTOM, YeM JpEBeCHBli reHepaTopHeii ras. das no-
Jy4YeHHsi HauGOoMblIeH raMMBl IPOAYKTOB NHPOJAH3a, 06pasyomuxcs
NpH HU3KHX M BBICOKHX TeMIlepaTypax, npollecc Pa3/oXKeHHs BeleT-
ca B aBe craiud. CHaua/sa [gpeBecHHY INOABEPraloT IpeIBapHTe/b-
HOMY TNHPOJIH3Y B Cpefe XKHIAKOTO TENJIOHOCHTeNs (AH3eJbHOe TOIl-
JHMBO) ¢ TeMmnepatypoit 275° W moJyyaloT OCHOBHYIO Maccy KHCJOT,
JIEPKOKMISILLUX MPOAYKTOB, BXOAAIIMX B TaK Ha3blBaeMblii jpesec-
HBIH cOHPT, U cMos. O6Gpasyoulyiocss B pe3yabrare NPeANnUpoad3a
Oypylo ApeBecHHy (cM. cTp. 37) moJABEpramT BTODPHYHOMY NHPOJH-
3y npu Temneparype 600—700° ¢ TBepJABIM TeNJIOHOCHTeNeM (npe-
BECHBIHl yIo/ib) H TIONY4YaIOT CBETHJAbHBIN T'a3 H XHXKKY, colepixka-
LIYI0 OTCTOAHYIO CMOJTY C GOJIBIIHM BBIXOJOM HHM3KOKHMAILHUX (eHO-
JIOB, JOTOJIHHTEJNbHOE KOJIHUECTBO KHCJOT H JpeBecHHH yroab. Iloc-
JEe[HHA OTJMYAETCS HU3KHM COACpIKAHHMEM JIETYUHX H MOBHILICHHOH
aKTUBHOCTBIO.

[Toayuarwuinecss KoHpeHcaTsl nepepa0aTHBAIOT HA MecTe B TO-
BapHble MPOAYKTH M noaydabpukarsl, 4TO YCJNOXKHAET YCTAHOBKY,
HO, ¢ APYrofi CTOPOHBI, MOBHILIAET ee 3KOHOMHUYECKYI0 3h{eKTHB-
HocTb. Kpome TOro, HcuedaeT HeOGXOIHMOCTb 3arpyKaTh XKeEJE3HYIO
JIOpPOTy MepeBO3KOH BOAHBIX KOHAEHCATOB, colepxkauux MeHee 509%
LEHHBIX NPOAYKTOB.
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IlepBhlit onbITHHIA oGpasel TpaHcnopraGesnbHOro arperara
(puc. 31) cocroan H3 uacrtell NepHOAUYECKOTO M HENMPEPBLIBHOIO Aeii-
cTBudA. TlpHHuMNKaAbHAs cXeMa npouecca CKJAaAbBajach M3 cle-
gyoumux onepauni. HMaMeabueHHble chipble ApeBeCHbI€ OTXOABI MOA-
CYIUUBAJIMCh OTXOJAIMMMH [bIMOBBIMH ra3aMH B CyLIHJKe, MOCJe
4ero 3arpy»aJHchb B PETOPTY M HarpeBajHCh TaM B cpelle AH3eJb-
HOro TomJuBa A0 TeMnepatypwt 275°. Ilpu 3TOM H3 ApeBeCcHHH OT-
TOHSJICA AHCTAMISAT C LUEHHBIMH NpomykraMu nuposausa. Ilonyuen-
Hy10 10CJ/e NepBOH cTaJHH HarpeBa O6Yypyi0 ApeBeCHHY OTIAEJAJNH OT
JIHU3eJbHOTO TOMJIHBA MyTeM OTTOHKH C BoAsiHbiM napoM. Ortoruas-
HOe H OTAEJNeHHOE OT Ienbl AH3eJbHOE TOILIMBO BO3BpPALLAJIOCH
B npouecc. bypyio npeBecury noaBepraJju BTOPHUHOMY MUPOJHU3Y NPH
600—700° B neuHolt yacty, rie oJyyaeTcsi CMeCh CBETHJbLHOrO rasa
¥ NMapos MUCTH/JINTA, HampapjasieMas B NepefesOYHYIO 4aCTh s
KOHIeHCaUHuH u rpy6oil O4MCTKH rasa. ToHKas oYucTKa rasa HOJ-
®KHa Oblia NPOU3BOAUTLCA NyTeM KPEKHPOBAHHS COAepKaIIuXcs
B HeM npuMece#i. OTOTHAHHYIO H3 PETOPTHOH H MEYHOH yacTel KHUXK-
Ky HaMmeuaJsoch nepepabaTeiBaTh B NepeleOYHOH YacTH B TOBapHbLIe
APOAYKTHl O OGBIYHONH a3eoTponHoil cxeMme. J{peBecHbIH yroJib B BH-
Jle TOpSIYero MeJKOIro Nopouika coOHpaeTcs B LHKJIOHE H [ocje
CMEIIHBAaHHsA ¢ MOPOLIKOOOPA3HbIM MEKOM BBIAABJAHBACTCA M3 HIHEK-
npecca Aas NoJiydeHUss GPUKETOB WM BBINYCKAeTCA B BHAE MOPOLI-
K006pasHOTO YTJisl.

[Tpu apyxcTaaMi#iHOM THPOJIU3€e B TPAHCNOPTAGEILHOM SHEPrOXH-
MHYECKOM arperare, 1o I[POEKTHHIM [JaHHBIM, BBLIXOA APEBECHOrD
yriast ¢ TemsioTBopHO# crnocoGHocThio 8000 kaa/ke pasen 20% ot
abCOJMIIOTHO CyXOH APeBeCHHbI, a BBIXOJ ra30B C TENMJIOTBOPHOH CIO-
coGHocTbio 4000 xkas/m® paBen 35% oT aGCOMOTHO CYXOH APEBECHHB.
ATo faeT BO3MOXKHOCTb NPH CXHTAHHH TOJbKO OJHHX T'a30B HCMOJb-
30BaTh AJS MOJyuyeHUs: sHepruu 26% TemJoTBOPHOH CNOCOGHOCTH
apesecunbl. M3 sTux rasos MoxHO nmosiyuuth 250 k6T 3;eKTposHep-
rHy B ABHTaTesie BHyTpeHHero cropanya. CymMMapHbIil KOHAEHCAT H3
1 na. m3 nepepaGoraHHbix OTXCHOB cocToHT HM3 100 xe Kpenkoii
KHMKH 1 200 Ke XKHXKKH OT BTOPOfi CTajuu nuposuia. Beixod ot1-
CTOHHOM cMoyibl 8—99 oT aGcoMOTHO CyXOof JpeBecHHbI, COfepkKa-
HHe ¢enosoB B Hell paBHO 45—50%.

IF'masa 7
NMEPEPABATLIBAIOILUE NPOU3BOJACTBA

Mony4yeHne yKCYCHOH KUCAOTHI H3 MOPOIIKA
B annapaTtax NepHOAHMYECKOro U HENPepHIBHOro AeHCTBHSA

JlpeBecHBIl TOPOLIOK — 3TO TeXHUYecKasi YKCYCHOKaJbliHeBas
CO/Ib, cOJep¥Kalasi MPUMeCH CMOJI, OCTaTKH H3BECTH, BOJABl H Ip.
XHMHUYECKH YHCTAsl YKCYCHOKaJblHeBas coJib OblBaeT B BHIE GeJblxX
kpucramioB auruapara (CHsCOO),Ca-2H,O wuau Monorugpara

139



Cywra coipod wenst
Leipasn omxodsuumy Joimo- Nodcywennas
yena Goimu easamu weno
l feHepomopHsi
: 2us 6 manku
Andcywennan
wena
fa302eHepamopHas
CMAHYUn
y y
[ '
5] (<3
x (] ‘Q
'3 > g8
3 g N LS
T = D
28 ) .
5 n B IS
5 S8 £s5%
[ 3 = =
S8 - 55§
= 23
8 Rl
& 3 x

Puc. 31, TlpusuunnanpHas cxeMa H3rOTOBJIEHHOTO



[opavas dpebeco-
Yeonvras neinte

Wnek-
npecc

Npednupanus bypas Nuponus npu
wenor § cpede > 800°c mbeplom
fuz. monnuba yena MEnNBHOCUMENEM
Kpenxar Cupod eaz
HusHtKo fex 6 nopownke
Kondencayus Jas nocne Tonkas
u negepabomsa 2py00d GHCT oYucmKa
duemunnamal Ku (Kpexune)
\ )
© S 8
cS R
& [} oy B
3 H it
3 §8 S 3
G =8 = 2y
= S a S I8
S 38 Dl
T N Te°
5 s =8
S S =&
S8 S8

Apebecno-yzonerbie
OpuKemss

OIBITHOTO 06pa3ua TTO/TYHENPEPLIBHOr ¢ JHEPrOXHMHUUECKOro arperartd




(CH3C00)Ca-He0O. Ipu 0 =-20° s 100 2 xon04HOH BOABI PACTBO-
psietcst 43,6 2 conu u npu 100° — 34,3 a.

Ha 3aBonax cyxoii neperoHkd B 3aBHCHMOCTH OT crnoco6a mnepe-
paboTKH KHKKH MOJYYaIOT HECKOJbKO BH/JOB IOPOLIKA, OTIHYAIO-
HIHXCSl COAEPXAHHeM YKCYCHOKanblMeBOH COJMH, BOAB, GaJsnacra
H coJieii TOMOJIOTOB YKCYCHOH KHCAOTHI: 1) cepblfi, nojsydaemsblii U3
GykoBOoH wnaH Gepe3oBOH [ApeBecHHBb; 2) KycTapHbifl; 3) neuHoii;
4) rasoreHepaTOpHBI; D) MOPOMIOK, MOJMyyaeMbli Ha CMOJIOCKHIIH-
JapHBIX YCTAHOBKAX; 6) UYepHBIN nOpOLIOK 3HEProXHMHUYECKOH ycra-
HOBKH C TONKOH-TeHepaTtopoM.

Cocras nopowka (ta6a. 12) saBucur oT nopoas nepepaGarteipae-
MOH JpeBeCHHbl, Cnocofa ee NepepaGOTKH M I[ONyYeHHs pacTBOpa
YKCYCHOKAJbIHEBOH COJIH, a TaKXKe CyWKH nopomwka. Tak, B nopou-
Ke, MOJNyYeHHOM M3 JpEeBeCHHB! XBOHHBIX NOPOJ, COLEPKHUTCS GoJibLie
POMOJIOTOB YKCYCHOH KHCJOTHI, YeM B MOPOUIKe H3 JHCTBEHHBIX MO-
poa. Kpome Toro, B nepBoM €CTb COJIM CMOJISIHBIX KHCJOT.

[ToBLiIeHHOE cOfepKaHHe MYPABbUHON KHCJOTH B NOPOUIKE 3a-
BHUCHT rJaBHbIM 06pasoM OT TeMIepaTypbl NepeyrauBaHHs JpeBe-
CHUHBL.

Tabauya 12
CocTar yKCYCHOKaJbluueroro nopowka (8 %)
Opra- | Mune-
YxcycHo- MypaBbu- Huue- | pasb- | Yseutox
Bua nopouwka KanapllHeBas Ras Bona CKHe HbIC W3BECTH
€OAb KHcaoTa npuMme- IpHmMe.
CH cH
Cepmit . . . . . . . .| 75—80 {05—08|3—8 [8—9| 58 |21—4
Kycrapumit . . . . . .| 62—68 | 08—1,6 | 5—14{12—20| 4,9 | 1,2—4
Meysolk . . . . . . . .| 61=70 | 08—28 | 6—14/15—18] 90 | 1,52,
Fasoreneparopumii . . . .| 65—68 | ,6—4 | 7—11]15—-25| 5,8 | 2,2—3,4
[Topoulox co CMOROCKHIIH-
AapHHX ycTaHoBoK . . .| 46—65 | 2,8—50 | 5—~14]19-35| — 4.2
[Topowiok sneproxumMuyeckoii
YCTAHOBKM € TONKOM-reHe-
paropoM . . . . . . 53 6,4 2—5 [19—-30] — 4,8

ITpu cymke B yCOBHSIX BBICOKOH TeMmepaTyphl NOPOLIOK pas-
JaraeTcs ¥ B HeM yBeJHuHBaeTcs conepxkaHue kaabuus (CaCOs).
llprcyTerere BoABl B YKCYCHOKA/NbLHEBOM MOPOIIKE HEKENaTeNbHO,
TaK Kak BoJa NOHHMKAeT KPEnocTb NoJyyaeMoil M3 Mopouika yKcyc-
HOHl KHCJMOTHI, @ BBICOKOE COREPIKAHHe BOAbl BHI3LIBAET JONOJMHH-
TellbHble pacxoAbl Ha TMepeBO3KY I[OpPOLIKa.

[To conepx)aHHIO YKCYCHOKHCJOTO KaJsblHs H BJaTH [OPOLIOK
Paspenaior Ha ABa BHja: cepulil I copra ¢ BaaxHocTei0 6% n Kpe-
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nocteio! 80%; 11 copra BaaxHocTsio 8%, kpenoctbio 73%; u uepHLIH
I copra c Bnaxnocteio 109 u kpemocreio 629% u Il copra ¢ Baax-
Hoctblo 12%, xpenoctbio 57%. IlosyueHHe yKCycHO#M KHCJOTH H3
MOPOLIKA OCHOBAHO HA TOM, YTO YKCyCHAs KHCJAOTA, SIBAAACH IO
cpaBHeHHIo ¢ cepHoilt Gosee cs1200H, BBHITECHSETCA 1O CaAeAYlOlleH
peakuuy (mpH MOCTOSHHOM MNepeMeIHBAHHH M HarpeBaHHH):

Ca (CH; COO), + H3;SO, == 2 CH; COOH 4 CaSO,.

Has pasnoxkeHnusa nopoiika HCroab3yioT TIaBHBIM 00pa3oM KOH-
LHeHTPHPOBAHHYIO CEPHYIO KHCJOTY -— KynopocHoe macJjo. OngHospe-
MEHHO C OCHOBHOH peakuHel NPOXORAT PeAKLUHH PasJokKeHHs cojel
TOMOJIOTOB YKCYCHOR KHCJIOTHl, Bblgensiolidecss KHCJAOTH OTTOHAIOT-
Csl BMECTe C YKCYCHOH Kucjaortod. B anmapare ocraercs cepoBaThlfi
MOPOIICK — OKWIAapa, KOTOpas SBJAETCA OTXOJOM TIPOH3BOJACTBA.
[Ipu BhICOXOH TeMneparype M NJOXOM NepeMEIUHBAHHH PeaKIHOH-
HOH Macchl MOTYT NMPOXOAHTb peakUHH o6pa3oBaHus:

cepuucroro raza H,50, 4+ C = CO +4- SO, + H;0;
aneroHa CH,; COO

CH, CO0O”

M paspylleHHs MYPaBbHHOH KHCJOTHI
HCOOH ~ H,0 + CO.

W3GLITOK M3BeCcTH B peakI(HH pearupyer C MOPOLUKOM, B Pe3yJib-
TaTe oOpa3yeTcss MeTaH:

CH, COO_
CH,C00”

CocTaB YKCYCHOf KHCJOTHI-CHIPL@ 3aBHCHT OT KayecTBa MOPOIL-
ka: Tak, yKCyCcHass KMCJOTa-ChIpel], nojyyaeMasi H3 ras3oreHeparop-
HOFO TNOpPOLIKA, HMeeT CJAeAyIOLHH COCTaB: YKCYCHOH KHCJOTHI
55—56Y%, ee romosioros 9—129%, anbaerufgoB ¥ LPYTHX OpraHuye-
ckux npumeced no 6%, Boast 30%.

B okmwape ocraercs runc (55—65%), cepHas Kucaora
(8—12%), ykcycuas kucaora (0,0— 85%) Hepa3JOXKUBLIHHCS MO-
powox (1—1,5%), cmona (7—109

[asa noaydenus ykcycHo# KHCJIOTbI 3 yxcycuoxanbuuesoﬁ conu
NPUMEHAIOTCA annaparthl NepHOLUYECKOro H HenpephlBHOTO Jefi-
CTBHA. ,

PeakTop nmepHogHuecKoro AeHCTBUsi (pHuc. 32) mpeacTaB/sieT Co-
Goit cranabHOR Ky0, cHaOxeHubli napoBod py6awkoit. Ky6 3arpy-
XKAalOT MOPOIIKOM uyepe3 /IOK 3 B KphbilIKe Ky6a, a OKLIApy BHITPY-
KaloT yepes JIOK 7 B CTeHKe peakropa. PeakTop cHa6xeH MoOIUHOMH
MELIAJKO ¢ HHXHMMH K GOKOBBIMH HOXAMH, OUHILAIOUUMH Pelo-

“>Ca = CaCO; + Cli; COCH,

Ca + Ca (OH)3 - 2 CaCO; + 2 CH,.

! Kpenocts — coziepKaHHe coJieil NeTy4YHX OPraHMYecKHX KHCJIOT B BHICYIIEH-
HOM MOpoiliKe B mepecyeTe Ha O€3BOAHYIO YKCYCHOKaJIbUHEBYIO COJb,

‘142



lLlHe TIOBEPXHOCTH pPeaxTopa OT THIICOBOH IVIEHKH. B KphIlIKe peax-
TOpa HMeeTcs NaTpyGoK AJs BBOJA PACCUHTAHHOTO KOJHYECTBA KY-
TOPOCHOTO Macja H3 MepHHKa I B crosik 4, uepe3 KOTODRI Mapo-
ra3oBasi CMech OTBOAUTCS B 3MEEBHKOBHIH XOMORAMJIBHUK 9. lncrua-
JaaT cobupaercss B cbopHuku 11, 12,

Peaxuusi pasnoxkeHnus MOPOIWIKA CepHOH KHCJOTOH HMeEET 3K30-
tTepMudeckuit xapakrep. I1pu o6pasoBaunu 1 K2 CEPHOKHCJIOTO Kalib-
uus Beifeasercs 175 kaa tenya. AToro tensa BnosHe 6bLIO Obl L0-
CTaTOYHO, YTOGH OTOTHATH ‘GOJbINYIO YaCTh OPraHHUYECKHX KHCJOT,
HO TOJICTHIH H TCYCTOH CJIOH MAaCChl B PEaKTOpe NpensTCTBYeT BhblAeje-
HUIO KHCJIOT, MO3TOMY /51 IIOJIHOH OTTOHKH HX TpeGyercs LOMOJHH-
TeJbHOE KOJMYEeCTBO Tensa. Peaxius passioxeHHS HpOTEKaeT B OC-
HOBHOM B teuenue 1—1,5 yaca. IlosHas oTToHKa KHCJOTHL H3 Macchl

> ———»——-—-‘
. = K Baxyym-racocy
’ [} ? S <<S> n
' 5| ===
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A Y
v %] n
”ap == |t ==
[ 4 /] e varal
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Pyuc. 32. Cxema peakTopa NepHORHUECKOTO AEHCTBHSA 1J151 DA3JIOXKEHHA
YKCYCHOKHCJIOTQ NOpPOILKaA:

! — MepHHK cePHOH XHCAOTH; 2 — YYTYHHHI peak1op; 3 — 3arpv3ouHbifl JIOK: 4 — CTOAK
At OTBORa OPTraHHYECKHX KHCJOT; 5—NPHBOA MeEWanKH; 6—onopHas cko6a; 7--pasrpy-
304HbI JI0K; 8 — GyHKep AJAA OKIWADH; J — 3MEeBHKOBHA XOJOMHALHHK; {0 — 3npyBeTKa;
11, 12 — cGOPHHKH KMCAOTHI-CHDIA

.

NPOXOAHT B Teyenue 5—7 uacoB. [1o Mepe OTrOHKH KHCJOTHI Macca
B peaktope rycreer Bciaencrsue obpasosanus CaSOy, KOTOpHI npH
Temneparypax 150—180° cnocoGen NpHCOEAMHATb [Be MOJEKYJbi
BOAH Ha oaHy MoJjekyny CaSO4 ¢ o6pa3oBanyueM CNJOWIHON MAacChl.
Ecay npu 3tom B Macce comepxurca canmkom mato HySO4, KoTO-
pPas NpensATCTBYET TAKOMY IPHCOEIMHEHHIO BOAbI, TO NPOHCXOLHT
«3amep3aHue» macchl. B aToT nepuol tpebyercs ocoGeHHO Xopoliee
nepememnBatne 1 H36biTok HoSO4. IlpakTuuecku mas pasnoxenus
nopouika Gepercss H3GBITOK OKOJO 35—37% oOT pacueTrHOTO KOJH-
Yecrsa.

Cucrema paboraer nog BakyyMom 15—40 mm pr. cT., co3naBae-
MBIM MapOBbLIM 3XXEKTOPOM HJH BaKyyM-HaCOCOM.

Brixon YKCYCHOH KHCJOTHI NMPH PA3JIOKEHHH IIOPOILKA Kymopoc-
HEIM MacsaoMm cocrasiasier 89—90Y% ot teopernueckoro. Ilpu nepe-
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pa6oTKe Ta3oTeHepaTOpPHOrO HOPOMLIKAa BHIXOJ KHCJOTH CHHiKaercs
po 80—829% B ocHOBHOM B CBSI3H C pa3pylLIeHHEM MYpPaBbHHOH KHC-
Jotel. [1pousBoauTeNbHOCTh anmapara €PHOJAHYECKOro JAelCTBHA
nmo 60%-uomy nopowky 100—I120 «xe/«ac.

Ha oxuom u3 3apofos paboTan HenpepbIBHOAEHCTBYIOWMA anmna-
paTt, npeacrasJ/eHHblil Ha puc. 33. Peakrop — uyryHHas curapa o6o-
pyzosan BHYTpu cKpeGKaMH /sl IepeMeliHBaHUs MacChl H OUHUCTKH
cTeHOK. PeakuuoHHag macca, MeIJIeHHO ABHrasch BAOJb amnmapara,
passnaraercsi, d BbIAEJNHBIIAACA YKCYCHas KHCJ0Ta YCleBaeT OTO-
ruatbed. OneiT paGoThl MoKa3aJn, yto amnnapat He ofecneudsaer
noJiyueHuss HeoGXOJHMBIX TEXHHKO-IKOHOMHUYECKHUX MOKasaTeJied.

Hpennoxen cnocob mepepaboTKH NOPOLIKA HA CJAOXKHBIE 3(DHPH,
MHHYsl CTafMIO MNOJy4YeHHus yKcycHoil kucaothl. OH 3akmouaercs
B TOM, 4TO OPH MepEeMEHIHBAHHH B PEaKTOp 3arPyKaloT YKCYCHOKaJib-

Mrowadva dns nopowxa

Puc. 33. Cxema HenpepuIBHOAeHCTBYIOIEr0 peakTopa
At DA3IONOHUS [GPOILKA:

I -~ 3arpysoudas TpyGa; 2 — peaKTop; J — MepHHK CepHOH KHCJOTh; 4 — mblieyJso-
BHTENb, 5 - KOHJAEHCATOD; 6 — BAKYyM-IDHEMHHKH [J51 KHCJAOTH-CHpua; 7 — oT-
cTolfHUK Anaa uepHolt KHCIOTH; 8 — abcopbepwl; 9 — HeHTpasusaTopb

uueBblit nopowok ¥ 90%-ueili GyTHI0BBI cnUpT ¢ U3GBITKOM B 10%.
3arem paercs 759%-Has cepHas KucaoTa ¢ H36bITKOM B 15% nporus
TEOpeTHYECKH HeoOXOLMMOro KOJHYeCTBa AJS Pa3J/oKeHHs alerara
xanbuus. INocne pabotel kyGa «Ha ce6s» o 130° B mapax ot6upaior
stepuduKaT, KOTODHIt pa3fensercsa B (JIOpEHTHHE Ha JABa CJOS:
BEPXHHH — 3(QUDHBI ¥ HUXKHHI — BOAHBII, KOTOPble PEKTHHULHPY-
I0TCSl OTHENbHO.

T'unc u3 kyGa-peakTopa BHIrpyxawT. Buixox OyTunauerara u3
100 k2 100%-Horo KycrapHoro nopouika gocruraer 133 «e.

PexTugukayus u ouucTka YKCYCHOU KUCAOTbI-CHLPYQ

Chlpass ykcycHasi KHC/IOTa, MOJYYeHHAsh M3 YKCYCHOKaJbLHEBOTO
NOPOLIKA, COLEPKUT MHOTO pasiuyHblX npHmeceil. OunLlalOT U yK-
penasioT ee Ha peKTH(HUKAUHOHHBIX annaparax nepHoAHYecKoro HUiu
HenpepbIBHOrO AeHCTBHA.
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s nonyueHHs KPENKoOf KHCJAOTH MO HENPEPLIBHOMY CIOCO0Y
NPHMEHSIIOT ABYX- MJH TPEXKOJIOHHBIe annapatsl (pHc. 34). Kucnora-
ceipely M3 6auka ! MOCTOSIHHOTO ypOBHSI Yepe3 Nojorpesarenb 2
noCTynaeT B cepelHHy KoJioHHBl 3, uMelolnyio 50 Tapesok. M3 Bepx-
Hell YacTH KOJIOHHBI uepe3 aedaermatop 5, KonaeHcarop 6 B cGop-
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B xucnomusie Kybbt

Puc. 347 HenpeprisHozeir-TBYIOWUA ammapaT A4 DPeKTHGHUKALHU
YKCYCHOH KHCJIOTBI:

1 — 6ayoK NMOCTOSAHHOIO YPOBHs; 2 — Mnojaorpesarelib; 3 — peKTHGHKAUHOHHAS

KOJIOHHA; 4 — HcHnapuTedp; & — pedJyerMaTop; 6 — KOHAeHcaTop; 7 — COOPHUK

cnabefl KUCAoTH; 8 — peKTU(hHUKAL'OHHAS KOJNOHHA; 9 — UcnapuTens: 10 — ned-
nermatop; 1 — xonoAuiblukK; [2 — cGODHUK JeNAHON YKCYCHOH KHCIOThE

HUK 7 oT6UpaeTcs MOrOH YKCYCHOH H MYpPaBbHHOH KHCJOT, KOTODHIH
pasroHsercsi ¢ MOJyyeHHeM TeXHHUecKo§ KHc/aoTH. [lapbl Kpenkoi
KHCJIOTH M3 HUIKHEeH YacTH KOJIOHHB 3 OTBOASITCH B CEPEAHHY BTO-
poit xosonunl 8. Tlapel MenssHOH YKCYCHOH KHCJ/IOTBl YXOAST U3 BepX-
Hell yacTu peKTHGHKALHOHHON KOJMOHHB B Aetsermarop /0, yacte
¢duaerMb Bo3BpalaeTcst B KOJIOHHY, a OCHOBHAS 4aCTh KHCJIOTH yepes
xooauabuuk /1 nocrtynaer B cOopHuk /2. U3 ucnapureneii 4 u 9

10 A. K. Caapamcuutt : 145



KyGOBble OCTATKH NEePHOLHYECKH CIYCKAalOT HA Pa3rOHKY AAs MOJay-
YE€HHs H3 HHUX BBICLIHX TOMOJIOIOB YKCYCHOH KHCJIOTHI.

Takas cxema mepepaGOTKH KHCJIOTHI Bbi3BaHA HEOGXOXHMOCThIO
OTAEJIEHHST KHCJOTH OT BOAbI, 06pa3ylolLell ¢ TOMOJOraMHU NOCTOAHHO
KHIsIHe CMECH, U JaJbHellledl OTTOHKOH YKCYCHOH KHCJOTHI OT I'o-
MOJIOTOB.

[ToTepu KHCIOTBI HAa HENPEePBIBHOAEHCTBYIOILHX ammaparax cc-
crasasior 2% Bmecto 3—6Y% npu pasroHke chipua B NEPHOJAHYECKH
nefictBylomnx anmaparax (ILIA).

Xumuneckasn O4UCTKQ TEXHUULCKOU YKCYCHOU KUCAOTOL

Il1st noayyYeHUsT YHCTHIX COPTOB YKCYCHYIO KHCJIOTY — ChIpell Jie-
JAHOH HJH THIEBOH KHCJAOTHl — 06paGaThiBalOT TNEPMaHraHaTOM
KaJHs, KOTOPbI paspyllaer OKHCJAseMble [PHMeCH, OCTaBUIHecs
B YKCYCHOH KHCJOTe NOCJE€ PEeKTH(HKALHH (CMOJIHCThHIE BEUIECTBA,
aJbJEeruaibl, KeTOHB H YaCTHYHO MypaBbHHYIO KHcaoty). [Ipu BBIcO-
KOli TeMmmepaType NepMaHraHar paspyuwlaer M YKCYCHYIO KHCJOTY.
M03TOMY Npollecc OKHCJIeHHs BexyT npu 50—56° 1 maJnoi 103HpOBKe
nepMmanranara (1—2% or cbipbs).

Annapar Ansg OYMCTKM YKCYCHOH KHCJOTBI COCTOHT H3 QyTepo-
BAHHOTO KHCJAOTOYNOPHBIMH TJIHTKAMH YyTyHHOro Ky0a H peKTH(H-
KalMOHHOH KOJIOHHBI C cepe6GpsIHBIM XOJIOAHJABHHKOM, TaK KakK IPH-
CYTCTBHE B NHIIEBOH KHCJIOTE YKCYCHOKHC/ABIX COJIeH MeAH HeJonyc-
THMO.

Ilpu pa3roHke KHCAOTH OTOHPAIOT (PPAKUHH: NMEPBYIO — rOJIOB-
HYIO, XKEJNTOro 1BeTa, ¢ GOJbLIHM coJepKaHHeM MypPaBbHHOMK KHCJ0-
Tl (@0 Temmepatypbl 116°); BTOpYyIO — NMHILEBYIO KHCJAOTY, OeclBer-
HYIO, ¢ HeGOJbLIHM COAEPIKAHHEM MYPABbHHOH KHC/IOTH (OTrOHseTCs
npu 116°); u tpervio — aensinyio kucaory npu 116—118°. Ocrarku
U3 Ky6a OTrOHSIIOTCSI, MHHYs KOJIOHHY, uepe3 X0JoAHJbHHK. [laBne-
HHe rpelolero napa 5—10 aru. OGopor kyba 30—40 uacos.

OuHCTHTBL YKCYCHYIO KHCJOTY MOXKHO 0atapefiHBIM cnoco6oM, no
KOTOPOMY YKCyCHAf KHCJOTA NOC/AEJ0BaTeNbHO NPOTEKAET Yepes
€MKOCTH, HanoJ/JiHeHHble KpPUCTaMIaMu OKucaurens. Pacxoa nepman-
raHara npH 3ToM 1Y% ot chipbs.

OT OKHC/ISI€MbIX BELLEeCTB YKCYCHYIO KHCJAOTY MOXHO OUYHCTHTBH
KOHUEHTPUPOBAHHOH CepPHOM KHC/OTOH B mapoBoii ¢ase (puc. 35).
Ky6, o6opynoBanHHii 6ap6oTepoM, 3aN0JAHAIOT CMECBIO, COCTOSALLEH
n3 35—40 uacreit cepHoii Kucaothl, 45—50 yacTelt Kpenmko# yKcyc-
HOoH KHca0THl H 10—15 yacreit Boaw. Hepes aty cmech 6ap6oTHpy-
10T neperperble A0 135—140° mapbl Kpenko# YKCYCHOH KHCJIOTHL.
[MpuMecu paspylialoTcs ¥ 3aTeM OTAENSIOTCS OT YKCYCHOH KHCJOTHI
B DPekTH¢HKALMOHHOM KoJsionHe 5. Kucjora yXOmuT u3 BepxHeH dac-
TH KOJIOHHBI, OXJIaXKJAa€TCA U MOCTYNaeT HAa PO3JIHB.

D} deKTHBHOCTL OYHCTKH 3aBHCHT OT KOJIMYECTBA CEPHOH KHCJO-
Tel B cMecH. OJHAKO 3TO KOJHYECTBO HOJIKHO ObIThb ONMTHMAJIbHEIM,
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TAK KaK B [pollecce OUHCTKH CepHAs KHCIOTA MOMKET yBJEKAaThCH
B KOJIOHHY.

Cnoco6 mnonyyeHHs YKCYCHOH KHCJOTHI NYTEM CBSI3bIBAHMS ee
B c1aGblX PacTBOPax B YKCYCHOKAJIbLHEBYIO COJb HMEET HU3KHH BHI-
X0 KHCJOTHl B pe3yJbTaTe GOJbIIKMX [OTEPb INPH YJaBJAMBAHUH
KUCJIOTHl, epepaboTKe NMOPOMIKA U PeKTHPUKALHH KHCJIOTHI-CHIPHA.
JlecoxuMuueckasi YKCYCHasi KMCJIOTa, BhipaGaThiBaeMasi H3 YKCYCHO-
KaJbUUEBOTO MOPOLIKA, 0GXOAHTCA LOpOXKE YKCYCHOH KHCJOTHI, MO-

Konmarmuos cmece [

IXCYcHTA
xuchoma

fluwedas yxcycHas
Kucaoma

: Ompabomanras
I l KOHMAKMHAAA CMECH
Puc. 35. CxeMa HenpeprIBHOAEHCTBYIOlLero annapara

AJ15 OYMCTKH YKCYCHOH KHCJIOTHI:

! — HanopHeif 6ax  yXCYCHOH  KHCJOTH; 2 — KyG-HCnapHTeNb;
3 — neperpesaTreNn; 4 — KOHTAKTHbIH annapat: 5 — PeKTHOUKAUHOH-
Hasg KOJMOHHA; § — cepeGPAHBLIA KOHAEHCATOD, 7—NDHEMHHK NHIE-
BOR YKCYCHOR KHCJIOTHI; 8 — HAmMOPHbI 6aK A/ KOHTAKTHOM CMeCH

Jy4aeMoi 3KCTPAKUHOHHBIM HJIM a3e0oTponHbiM crnoco6amu. Ho npo-
M3BOLCTBO MMOPOIIKOBOA YKCYCHOH KHCJAOTHI MOKAa COXPaHHUTCH, I1O-
CKOJIbKY 3TOT MeToJ He TpeGyeT BBICOKHX KaMHTaJbHBIX BJIOXKEHHH
¥ TOTOMY NPHMEHHM elle AJs HeGOJbIINX NMPeAnpHATHH CYXOoH me-
peronku nepesa. B mpouecce ra3udukalnuu H B yIJeBbIKHIATENbHBIX
neyax npu M3BJEYEHHH KHCJOT M3 CHJbHO pa3baB/ieHHBIX Maporason
MOPOWIKOBBIH Crnoco6 yaaB/AHBAHHA KHCJOTHL SIBJSIETCS I10Ka HEM3-
GEKHBIM.
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NpouspoacTeo aleTaTHLIX pacTBOpHTeaeii

ChipbeM st NPOH3BOACTBA ALETATHBIX PaCTBOPHUTEJE SBJSAIOT-
¢ YKCYCHasg KMCJOTa H CIHPTH aau(aTHYECKOro (KHpHOro) pspaa:
METHJO0BBIH, 3THJOBBIH, OYTUIOBBIH H T. A.

PacTtBopureny — 510 CJAOXKHbBle 3QHphl, o6pasyloLidecs mo cxemMe

CH;3; COOH + ROH 2= CH; COOR + H,0,

roe R— paaukan cnupra.

CKOpOCTb peakuuu sTepHPHKaUUU MaKCHMaJbHA B HayajbHbIR
nepuoi, Ho No Mepe 00Pa30BaHHA 3Upa CHHXKAeTCA. DTO NMPOHCKO-
IUT B pe3y/bTaTe OMblIeHHs adupa Boaoi. B Tor mMomeHTt, koraa
o6pas3oBaBUIMeCcs] KOMIOHEHTHl H KOMIOHEHTHI, BCTYNHBIINE B peak-
IO, 5KBUBAJIEHTHO PABHB, HACTyNaeT XHMHYecKoe paBHoBecue. [1pu
I9TOM CKOPOCTb NPAMOH peakUHHd paBHA CKOPOCTH OGPATHON peakUHH.
Tlo 3akOHy [JefCTBYIIIMX MAacCC TAaKOe COOTHOIIEHHE BhbIpaKaercs
ypaBHeHHEM
GG
K=t
rae:

K — KOHCTaHTa paBHOBeCHS;
Cop, Cu €y, Cen — COOTBETCTBEHHO KOHLEHTpaUuu 3¢upa,
BOAbI, KHCJOThl, CMNHPTA, BLIPAKEHHbIE
B MOJfX BeliecTBa.

B kauecrse kaTtanusaropa npu 3TepUQUKALUN NPHUMEHSETCS KOH-
LIeHTPHPOBAHHAsl CepHasi KUCJAOTA, KOTOpas YCKOPSEeT HACTyNJeHHe
cocTOsiHHs paBroBecHs. [Ipu sToM BO3MOXKHO, He MOBhILIAsI AaBJe-
HHUS W TeMIlepaTypbl mpolecca, NOTYYUTh MAKCHMAJAbHOE MO PeaKUHH
KOJIHUECTBO T POJLYKTOB.

Hnst yBenuueHHs BEIXOAA 3(UPa U COXPAHEHHSI CKOPOCTH NMPAMO¥
peakuUuy peKoMeHiyeTcs JH0O0 NMOJb30BaThbCAd M3OBLITOYHBIM KOJHYe-
CTBOM OJHOTrO M3 KOMMNOHEHTOB, J#O0 yAandaTh BOAY M OTFOHSATb
3¢up no Mmepe ero o06pasoBaHus.

B mpouecce srepuduxaunH, KpoMe OCHOBHOH peakKUHH, MOTYT
npoTekatb NoOOYHblE, BLI3BAHHBIE NEHCTBHEM KAaTa/aM3aTopa M TEM-
nepatypbl. Hanpumep, moxer o6pa3oBaThCsl CepHOBHHHAsl KHCJOTA

C; H; OH + HOSO, OH 2= C; Hs OSO; OH 4 H,0,
KoTOpas Ipu HarpeéBamuu pasJaraetrcd ¢ 06pa3OBaHPIEM 3TUJIEHA!
Cg H5 0802 OH - C2 H4 + H2 SO4

YKkcycHas KUC/OTa H CIOHPTHI COAEPXKAT HEKOTOpPOEe KOJHYECTBO
UX FOMOJIOTOB, TO3TOMY NpPH 3TepUdHKaui 06pa3yloTcst 3upbl TUN2
3THA(OPMHUAT, STHJANPONHOHAT, 3THAGYTHPAT, 6YTHAPOPMHAT, ITHI-
BaJiepHaHaT, 6yTH/NPONHOHAT, NPONUANDONHOHAT U Ap. DTH 3GUPH
ABJAIOTCS NPUMECSIMH K OCHOBHOMY NpPOAYKTYy. HekoTopele M3 HHX
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BBIAEJIAIOT U3 KyOOBOrO OCTATKa Nocjie PeKTH(HKALUHH H NPHMEHSIOT
B NPOMBILIJEHHOCTH.

Oco6GeHHO BpedHOl NpPHMeEChblo ABJSETCS 3THA(POPMHUAT, CIOCOb-
HBIf JIErKO THADONH30BATLCSH B NPUCYTCTBHH HeOOJBIINX KOJHUECTB
oAbl [1pu 3ToM o6GpasyeTcst MypaBbHHass KHCJOTA, KOTOPAsi, B CBOIO
ouepeb, sIBJAsIETCH XOPOLWIUM KAaTaJaK3aTOpPOM AJjis THAPOaU3a adupa-
npoaykra. Hanuuue cBoGOAHONH KHCJAOTH H BOAH B 3Hpe BHI3bIBaET,
TakuM o6pa3oM, 3akucanue s3dupa. OcobeHHO OBICTPO 3aKHUCAET
3(pup, NOJYYEHHHH U3 MOPOIIKOBOH KHCJOTHI.

IToayuenue stusayerara

Jlnsg mnpousBoACTBa sTHUaALeTaTa MNpuMeHsercs 55—58Y -Has
TEXHUYEeCKasi YKCyCHasa KHCJIOTAa W 3THJOBLIA CIUPT. Sdup mosayyaioT
MepHOJHUECKHM U HenpephIBHBIM cltocobamu. OJHAKO mepHoAHUYecKas
stepuduxkauus He ofecrneunBaeT NOCTOSHCTBA COCTaBa 3¢Hupa, Tpe-
Oyer GOJBLIKX 3aTPAT TEMNJa NPH HU3KOH MPOU3BOAHUTEILHOCTH 060-
pyaoBauusi, IlosToMy Ha OGOJbLIMHCTBE KPYMHBIX JeCOXHMHYECKHX
3aBOJ0B Npolecchl 3TepH(HKAaUMHd M NPOLECCH, CBsI3aHHble ¢ obpa-
60oTKOi 3PHupa u nepepaboTKOli 3(HPOBOALI, NepeBeleHb HA Hempe-
pbIBHDBIE,

Ha puc. 36 nokasana cxeMma HeNnpepbIBHOrO NpoLecca NOJYydeHHs
stunauerarta. UyryHublii Ky6 [, ¢yTepoBaHHBI KHCJOTOYNOPHOH
IJIATKOH, 3arpyXkaeTcs HAaMOJOBHHY CMECbI0 YKCYCHOH KHCJOTHI
H 4acTblo OT HEOGXOLMMOro MO pacuery 3THJaoBoro cmnupra. B ky6
Lo6aBJasieTcs KOHIEHTpHUpoBanHas cepHas kucjora (2% or kosnue-
CTBa 3aTPYXKEHHOH YKCYCHOH KHCJIOTHI).

[Mocne pasorpera KyGa ¥ YCTAHOBJICHHS] B BEPXHEH 4ACTH PEKTH-
GUKAIUOHHON KOJIOHHBl 2 TOCTOSIHHOH TeMIepaTypbl HauHHAOT
B Ky6 uepe3 GapGoTep noAaBaTb MOAOTPETYI0 3TePHPUKAUHOHHYIO
CMeCh, COCTOSIIIYIO H3 3KBHMOJISIPHBIX KOJIHYUECTB YKCYCHOH KHCJOTHI
H 3TugoBoro cnupra. OAHOBpeMeHHO OTOHpalOT 3THJAUeETAT-ChIpel.
ITpu 5TOM B KOJIOHHY OTrOHSIETCS1 CM€Ch 3¢ Hpa, BOABI, CIIUPTA H KHC-
J0TH. B KOJIOHHE JONOJHHTENLHO 3TePHOULHPYIOTCA CIHDPT H KHCJIO-
Ta, B pe3yJbTaTe 4ero KHCJIOTHOCTb 3(Hpa Ha BLIXOAE W3 KOJIOHHBI
3HauyuTeJbHO CHHXKaercs. [las nperoTBpailedus o6paTHOH peakuUHu
(oMblnenue 3dupa) B (JIOPEHTHHY § M3 cuUCTeMbl OTBOAMTCS BOAA
B BHJle a3€OTPOMHON cMecH ¢ 3THJaaueratoM. OTcTosABIIMiicsA BO (JIO-
peHTHHe 3(HpPHBIH CJ0OK YacTHUHO MAET HA GJerMy, apyras 4actb
sdupa-ceipua cobupaercsi B cbopuuke [[.

Boay ¢ conepxanuem 8Y% sTunauerara u a0 2,5% 3THIOBOrO
CIHpTa HANpaBJSIOT HA pereHepalHIo.

Koutposip 3a KauecTBoM OTOHpaemoro s¢upa npOH3BOAHTCA IO
BCIJIBIBa€MOCTH ero ¢ Bojoii. I1pu 3ToM >dHp H BOAA CMELIHBAIOTCs
B coortnowenusix 1:1. BenabiBaeMocTh JosKHa ObiTh He Huxe 88%;
xonyckaeMasi KMCJOTHOCTb abupa-chipia He Gonee 0,2%.

[Tpu nakonnenuu B KyGe CMOJHUCTHIX OCTATKOB annapar OCTaHaB-
JMBAIOT Ha yHCTKY. [IpefBapUTe/ibHO CBSI3bIBAIOT HENMPOPEarupoBaB-
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Puc. 36. Texuuyeckas cxeMa TOJyYeHHs] 3THJALETATa:

! — ky6-srepudrKaTop; 2 — peKTHhHKaLHOHHAN KONMOHHA; 3 — nedJiermaTop; 4, 6 — XONOAMNBHHKH; § — (AOpPEHTHHA; 7 — mororpe-
BaTesib ¢lerMu; 8 — MepPHHK nuTaTeNbHo# cMecH; 9 — moforpepaTenp CMecH; 10 — cGOpHHUK KOHI@HTPHPOBAHHOHA cepHo#t KHCJOTHI;
11 — c6ODHHK 3TuNaneraTa-chipua; /2 — HanopHuif 6ak 3GhHpa-chpua; I3 — GHCyabdHTHAS KONOHHA; /4 — conoBasl XKo/NOHHa; 1§ —
dJopeHTHHL; I6, 17 — HanopHule 6aKH [Js PACTBOPOB OGHCyAbbHTa H COAM, 18, 19, 20 — eMKOCTH C NOBAapPEHHOH COJIbIO M XJIODHCTHIM

KaabldeM; 2/ — c6OPHHK cyxoro 3¢Hpa; 22 — 6a40K MOCTOSAHHOTO YPOBHS; 23 — moforpesaresb; 24 — peKTHPHKAUHOHHAS KOAOHHA AJA
oT6opa rosoBRO# GpakuuH; 25 — fedaerMarop; 26 — XOJORAHNBHHK; 27 — (QJOpeHTHHA; 28 — ucnapuTenb; 29 — pexTHdOHUKABUOHHAR

KOJIOHHAa TOBapHOTO 5GHpa:; 30 — nedinermaTop; 3/ — koHAeHCATOD: 32 — XOAOAHNBHUK; 33 — HCNapurenb; 34 — nojorp2sareib 3¢upo-
BOAM; 35 — HCYEPNLIBAIOWIAS STHIALETATHAA KOJOHHA DereHepPalHOHHON CHCTeMH; 36 — DeKTHOMKAUHOHHAfg STHAANETATHAS KOJOHHA;
37 — pedaerMmartop; 38 — KOHAeHcaTop: 39 — XONOMMJbHMK; 40 — HCUEDNHBAIOUlAA COHPTOBAA KOJIOHHA; 4/ — peKTdDu<AUMOHHAA KO-

NOHHa; 42 — pedaermarop; 43 — KOHAEHSATOP



IIYI0 YKCYCHYIO0 KHCJOTY CO CIHDPTOBOM ((hpaKllvel, pereHepHpPOBaH-
HOH U3 3(pMPOBOALI HJH CBEXHM CHHPTOM, H OTTOHSIIOT COAEPXKHMOE
Kyf6a po BcnabiBaeMoctd ¢ Bogoit 0,3%. OcraTox BBITpyXKaloT
u cxkurawr. CTeHKH Ky6a, 3MeeBHK M 6apGoTep OUHLIAIOT OT CMOJB
1 NpoMbIBalOT BOLOH. Bpemsi paGorw ky6a sTepHdHKATOpPa MEKAY
yuctkamu 10—-20 pueit n 3aBHCHT B mepBylO ouyepedb OT YHCTOTHE
TIPUMEHAEMOH YKCYCHOH KHCJOTHL

[TosyueHHBI 3THIALETAT-CHIPELl COAEPIKHUT BELIECTBA ajbAerHfi-
HOTO XapaxTepa, KOTOpHle IPHAAIOT 3hHUpY 3e/JeHOBATHIH OTTEHOK,
a TaKXe HEKOTOPOe KOJNHYECTBO YKCYCHOM KHCJOTH M BOAbL [Last
ofecLBeUMBaHHs W HelTpasu3auuu 3¢pup obpabarbipaloT pacrBopa-
MU OHCYJb(HTAa HATPHS U KaJbLHHHDOBAHHOK COABI B [ABYX Hepe-
pBIBHOAEHCTBYIOLIHX KoJloHHAX /3, /4 3MyJbrallHOHHOTrO THMA.

OMyJbralHOHHAasi KOJIOHHA MMeeT HacCafJKy H 3aMoJIHAeTCHd TPyd-
HOJMIETYYHM KOMMOHEHTOM. BbicOTa c€JiosI 3TOro KOMIOHEHTa B KO-
JIOHHE peryJHpyeTcs 110 3aKoHy coobliamiuuxcs cocyaoB. Ecau 3a-
TEM B KOJIOHHY rofaBath 3QHp, TO 3a CYET CKOPOCTH MOJAaYH MOTOK
sthHpa pasgpolbasieTcsa Ha MeJKHe YacTHUYKH, YTO YBEJIHYHBAeT Mo-
BEPXHOCTb KOHTAaKTa IepeMElIMBAEMBIX MXKHAKOCTeH. 3IGHup-ceiper
OPOXOOUT MOCJeloBaTe/bHO 00e KOJIOHHBI CHU3Y BBepX. I1poMbIBKa
obecuBedeHHOro 3(upa coBnajaer ¢ PoOLEcCOM HeHTpaau3alHH BO
BTOPOH KOJIOHHE, YTO COKpallaeT KOJHYECTBO 3(HPOBOJBI IPHMEDPHO
B 2 pasa. [IpuMeHeHHe 3MyJbrallHOHHOTO pexHMa 006paboTKH 3dH-
pa-chlplia MO3BOJISIET, KPOME TOro, IKOHOMHTb A0 S K2 GHcyabdHTa
H 4 k2 comel Ha 1 T ToBapHOH npoaykuun. O6paGoTaHHBIH 3¢up
oTcTauBaercsi B (popeHTHHe /5 BTOPOH KOJOHHBI M MOCTYNaeT Ha
cywky. [To HekoTOpbIM cxemaM 3¢dup cywar B emkoctax 8, 19, 20,
3aMo/MHEeHHBIX XJOPHCTHIM HATpHEM M Ge3BOAHBIM XJODHCTBIM Kajb-
uveM. Ha cxeMe 3ToT mMOTOK MOKa3aH MyHKTHpPOM. 3arteM 3¢Hp mo-
crynaer Ha pextHéukauuio B ITJLA (na cxeme He nokasano). Ilpwu
3TOM TOBapHYI ¢Gpakuuio 3¢Hpa OTOHPAIOT NPH BCIJILIBAEMOCTH €I
¢ Bonoi He meHee 90—91%.

Ha nekoropeix 3aBojax pa3pabaThlBaeTCcsi a3€0TPONHBIA MeTo[
CYWIKH H peKTH(HKauuu 3¢Hpa Ha HENnpepHBHOLEHCTBYIOLIHX amnma-
parax 24, 29.

MeTojz ocHOBaH Ha cBOficTBe 3THJaLeTara 06pa3oBEIBaTh C BOAOMH
MOCTOSIHHO KHNAILYI0 cMech, comepxamyo 91,8% srtunauerara
u 8,2% poapl. [lpollecc noJKeH MpOTEKAaTh B TPH CTafMH: CHavaJa
HeO6XOAHMO OTOTHATb 3THJA(QODMHAT H JApYyrde JeErkoJeTyyHe NpH-
Mecu 3THJalleTaTa, He 06pasymolie a3e0TPONHble CMeCH C BOJLOH;
3aTeM a3coTPOMHBLIM METOJOM YJAaJHTh BOLY, MOCJE Yero 3THAALETatT
OTTOHSETCS OT 9QUPOB BBICLIHX FOMOJIOIOB YKCYCHOH KHCJIOTHL

J(QHUPOBOAHBIE PACTBOPHl H3 (DJIIOPEHTHHBH [OCTYNAOT HA pere-
Hepauuwo 3¢upa H cnupra. boablroe cogepxaHue BOAL B PACTBOPaX
obecrieyyBaeT XOpOIUMe yCJOBHs AJsi THApoansa apupos. OcobenHo
3TOMy cnOCOGCTBYET MOBBIIIEHHAS TEMNepaTtypa M AJHUTeNbHOE Ha-
rpeBanHe 3()HPOBOALI Ha anmapartax NepHOAHYECKOro AeHCTBHSI. I[To-
TepH 3(hMpa MOMKHO 3HAYHTENbHO CHU3UTb, €C/H MpOLECC pereHepa-
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UMK BecTH HenmpepbiBHO. IIpu 3TOM coKpamiaercst BpeMs NpeGHIBaHUs
s¢Hpa B Harperoli cpene 3¢HPOBOAL. Annapar pereHepaiuu 3Qupo-
BOJbI COCTOHT W3 ABYX KOJOHH. M3 nepBofi 3THJaueTraTHOH KOJIOH-
Hel 36 oT6upaioT 3QHUpP-ChIpel, KOTOPhIH BO3BpallaeTcsl HA CYILUKY.
W3 BTOpOii KON0OHHBI 4/ OTTOHSIIOT CNUPTOBYIO (PaKIUIO, KOTOPYIO
HaNpaBJslOT BHOBb B NPOLECC 3TePU(PHKALNH.

[To TOCT 1981 — 54 ToBapHBIf 3THNAUETaT BHINYCKAlOT JABYX
coptoB: I copt — KoHueHTpauus s¢upa 97%, 11 copr — 90%. Hony-
ctumas xkucaoTHocTh atupa 0,01%. Has noayuenus 1 7 90%-Horo
sTunauerata pacxoayercss 655 ke 100%-HOH YKCyCHOH KHCJOTHI
" 75,5 Odxka 3THJOBOro chupra.

A¢upsl BHICIIHX KHCJOT, MOJYYEHHBIE IOCAe PEeKTH(HKALUH
3upa, NPUMEHAIOT AJS MPOH3BOACTBA CMeEIIAHHOTO PacTBOPHTEL
AKP. K uum Moxer GuITh fo6aBieHa M rosioBHAst (ppakuus, ;=22

ST

[Ipoussodcreo 6yrurayerara

CoippeM 1711 mnosnydeHusy OGyTunanerata SIBJASIOTCS YKCycHas
KHCJI0TA JIECOXMMHYECKOTO HJIH CHHTETHYECKOTO MPOHCXOXKIAEHHS
v OYTHIOBBII  CNHPT — OTXOA  NPOHU3BOACTBA  CHHTETHYECKOrO
Kayuyka.

O6b1uHo sTepudukanuio 6yranona npoussoast B [1JJA B npucyt-
CTBHHM KaTanuzaropa — cepHoH KucaoThl {puc. 37). B ky6 I nome-
AT CMech yKcycHoii kucaotel # 50—--609% HeoGxomuMmoro mo
pacuery OyraHosa. B KauectBe kartanusatropa npubasasercs 2%
KOHLEHTPHPOBaHRON cepHOH KucaoThl. [lociie pasorpeBa cHCTeMB
¥ TIpPUBEJEHUsI €e B COCTOSIHUE DABHOBECHs (KOJOHHA B 3TOT NEPHOA
pabotaer Ha ce0si) HAUYWHAIOT OTFOH (pakiHil, OJHOBPEMEHHO [LO-
6aBJsisi B Ky6 ocTasbHoe KosuuecTBo cnupta. o remneparypsl 102°
ot6upaerca GyTHa0Bas Boja c cojepxkanuem a0 3—4% OGyraHoaa.
dta (pakuHa HieT ‘Ha pereHepauuio cnupra. Hasnee, npu temnepa-
type 102—116° oTroHsiOT JIeTKOKHMsLIHe 3(HPH, KOTOpPble BO3Bpa-
IHATCs B MPOLECC NpH caeaylollel onepauuu. Byrunaunerar-ceipen
otrousior nipu 118—135°. Ocrapwuiics Ky6oBblfi OCTAaTOK COAEPIKHT
3¢MpBl BBHICIUHX TFOMOJIOFOB YKCYCHOH KHCJAOTHL H NpHMecH GyTHJO-
BOTO CIHPTA.

OnucaunHas stepucduxauus B Kybe nuMeeT psAl HELOCTATKOB, CBS-
32HHBIX C MPHCYTCTBHEM CEPHOMl KHUCJAOTHI: OCMOJIEHHe HeNpeae/bHBIX
coelMHeHHUH, pasJioKeHHe CepHON KHCJIOTH A0 CePHHUCTOTO aHrUIpH-
a1a. Kpome toro, B npouecce sTepudukanvd obpasyercs npocTol
HOpMaJibHbIH 6YTHJIO0BHI 3up. OH AaeT a3e0TPONHYIO cMeChb ¢ OYTH-
JAAlLEeTATOM, YTO 3aTPYAHAET OYHCTKY GYTHJAALETAaTa OT Hero pPeKTH-
dbuxanued.

Ha oaHom U3 J1eCOXMMHUYECKHUX 3aBOLOB pa3paborad HemepHIBHBIH
cnoco6 srepudukalnuu B naposoii ¢ase. B kauecrse xarasusaropa
NPHMEHSJNM aKTHBUPOBAHHBIH yToJ/b, MPONUTAHHBINA GochOopHOA KHC-
JIOTOH.
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Texunonornueckas cxema mapocdasHoro noJiydeHuss 6yTHaanerata
nokazaHa Ha puc. 38.

YxcycHast KMca0Ta W3 HANOpHoro 6aka / MOCTYyNaeT Ha BOChMYI)
CHH3y TapesnKky peKTHOHKAaUHOHHOH KoJoHHb 2. Omyckasch Ha-
BCTpeuy napam 3@QHupa, BhIXOAALIEro W3 KOHTAKTHOrO ammnapara,
KHCJIOTA a3e0TPOMNHO YKpenJseTcs GyTuaaleratoM A0 KOHIEHTpalluH
80—85%, nocae yero nocrynaer B ky6-ucnapuresp 3. OTTyna naphj

Bodo
J
Jkeycras o
bymawan  Kucnoma Y opupotodo na
! pezenepauuio
5 5
AL Joupcsipey na netmpa
7 7 2 Ilap Jn?auum ‘:7 -6% pac-
mbopom codor
-
’ S
g g
L%
Kondencam . <
———r—t — g

%Ep_—__—-—:::::::)_
——]

HKondencam

Puc. 37. Tlpoussoacteo GyTuaauerata HeNmpeperBHBIM CHOCOGOM:

! — ky6-smepuMKaTop; 2 — peKTH(HKAUHOHHAA  KOJOHHA; 3 — KoHJeHcaTop-aedaerMarop;
4 — (aopeHTHHa; § — 6aKH ¢ KHCJAOTON H CIIMPTOM; 6 — MoforpeBaTelb; 7 -—— H3MePHTENb CKO-
pocTH; & — nojorpesaresb

KHCOTE ¢ Temmepatypoit 110° HampasJsiotcs B neperpeBartenb 6,
B KOTOPHIH NOAAETCS B SKBUMOJSIPHOM KOJIHYECTBE K YKCYCHOH Kuc-
JIOTe, HArpeThlll 40 TEMNEepaTypbl KHNEeHUs B nojorpesarene 5, 6yTH-
JoBbIjE cnupt. CMech NeperpeTbiXx MapoB KMUCJOTH M CIOUPTA MPH
Temnepatype 140° manpasJsieTcsi B KOHTAKTHBIH annapart 7 u npoxo-
AHT yepes caoil katanusartopa. Ilapnl o6pasoBaBuierocs OyTuJane-
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TaTa H BOAH, HerpopearuposaBsuiero 6yTaHosa U H3OLITOYHOH yKCyC-
HOHf KHCJIOTHI MOCTYNAT B HHUXKHIOO 4YacTb PeKTUPHKALUHOHHOH
KOJIOHHBI. D(Up-Chipel, a3e0TPONHO OTTOHAET BOAY M3 OCTynalollei
B KOJIOHHY YKCYCHOM KHCJIOTbI H YXOJHT H3 BeDXHE{l 4acTH KOJIOHHbI
yepes nediermarop 8 B pyopentuny 9. Hacrs s¢upa-ceiplua Hanpas-
JISIOT Ha AONOJHHTENbHOe OXJaXKAeHHe H JaJbHelluylo nepepaboTky.
Ipyryio yactb BO3BpAUIAOT B BHAe (uiermbl B cHcremy. OtaeneH-
Hag oT 3dupa BOAA H3
(JIOPEHTHHBI MOCTYyNAeT Ha
pereHepauuio. B cayuae,
(NI ecH B CHCTEME MaJo BO-
— g apl, Ha dJaermy nozaercs

sduporoga. Dbyrunauerar-

chipell, NMOJYYEHHBIH TaKHM
J@up-copen o6pa3oM, He COAEPIKHT IH-
— 6yTtHsoBoro atHpa, cMmo-
__Joupotioln _ pucTeix BeiecTB. OxHako

5(pHp 3arpssHeH BeLIECTBa-

MH aJbJerHHOro Xapakxre

pa, THIA IVIHOKCAaJs
Y O0=CH—CH=0, cogep-
xur 0,03—0,05% uenpope-

arupoBaBlIel YKCYCHOH

*

pEEELEENEE

N

KHCJOOTbI H CEPHHCTbIE CO-

flap enuHeHus. Iloatomy GyTtHa-
alerar-chipell [1OABEpPraioT

J OUHCTKe.
8 Hns oraeneHus ajbne-
v rugos Gythnanerar o6pa-
-~ 6aThIBAlOT pacTBOPOM OH-
Puc. 38. TexHosoruueckas cxeMa ycra- cysabdHTa Hatpus. [lpu
HOBKH IJ4 napo@aauoro AOaYYEeHHUA 6)’- 39TOM HGPEMEHIHBaIOT 6u-
ThAaueTarTa:
! — HanopHu# 6Gak A YKCYCHOR KHCJAOTH; 2 — Cyﬂb¢HT " S(DHP fpu  TI0-
PeKTHOHKAUHOHHAA  KOJMOHHA; 3 ~ KyG-HCmapH- MOIUH HacocoB. Takum xe
T L onoreaasens Gutaona: 6 neperpe.  CIOCOGOM OTMBIBAIOT BOLOM
BaTeNb, 7 -— KOHTAKTHHH amnnapar; 8 — pedier- cepHH-CTbIe COeAHHEHUH,
marop; 9 — ¢ropeHTHRaA o
He#lTpasusyT adup-ceipel
pacTBopaMH  KaJbLHHUPO-
BAHHOH COAbl M ONSATH NPOMBIBAIOT BOAOH.
* IlpombiBHble Bogbl H 3GHPOBOAY U3 (JIOPEHTHHBI liepepabaThiBa-
1ot Ha T1JJA. B npolecce pereHepalid OTGHPAIOT H BO3BPALIAIOT HA
3TepHHKALHI0 3GHPOCIHPTOBYIO (PaKLHIO.

Oo6ecupeyeHHbili H HeHTPAaNH30BAHHBIH 3QUDP CyUIAT a3€0TPONHEIM
£nocoGOM, OCHOBAHHLIM Ha CBOfCTBe OyTHJaleTaTa OTTOHfETCS CO
3HAYUTEJNbHbIM COJEeprKaHHEeM BOJIHI.

Bricywennbii ahup nocrynaer na pektudurauuio B [1JA. Tpu
pasroHke BHauaJjie OTOMPAIOT (PPaKUHIO C GOJBUIHM COAEPKaHHEM
BoJbl. [locne orcrauBaHus ee B (DJIOPEHTHHe BCIJIBIBHOH CJI0OH, CO-
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cTOAINMHA H3 3¢Hpa u 6yTaHo/a, BO3BPAUIAIOT HA KOJIOHHY, a BOJHBIT
cJIok uaetT Ha perenepanuio. Jo temnepatyprt 116—118° orrousiercs
HENpOpearupoBaBWlag yKCycHasi KucJjota, OyTaHOa H JerKoJeTyyne
3GUpEl. DTy GPAaKIHIO MOXHO HCNOJb30BATh /sl IIPOH3BOACTBA
ToBapHOro adupa u orobparb 6ytuadopmuar. [Ipa temneparype
118—120° oTroHsiIOT HeCTAHAAPTHHIE OyTusaleraT H jajee, NpH
remneparypax 120—135° or6upaior ToBapHblli MPOAYKT C COAEpKa-
uuem adupa 90Y% wu xucaotHocTbiO He Gosee 0,01%. ITocae mpose-
IeHHsT Tpex onepauuit KyboBbli OCTATOK DA3TOHSAIOT MO BAKyYyMOM
LJIs OJNYYEHHA CJAOXKHBIX 3(HPOB.

J
4
[anoBnas
WPoOKUUS
S 1w zéli]u,:mﬁoda
2
Jpup-
coipel
Tebapioio
pup
1 7
\Q— Jpupsr
Goictiux
Kucnam

Puc. 39. ‘Onxokononustii HJIA nns pasronkn GyTHaane-
TaTa-chipla:

I — Ky@ucnapHTenb; 2 — PeKTH(PHKAUHOHHAA KOJNOHHA; 3 — KOHMAEeH-
catop; 4 — GJOpPeHTHHa; &§ — XONOAMNBHHMK ronoBHOA  dpaKuuH;
§ ~— KOHAEeHCATOP-XOIOAMABHHK,; 7 — KyG-KMNATHALHHK

AzeoTponHas cymka H peKTHOHKaUus 3¢dHpa MOXKeT GBITH OCy-
uecTBieHa Ha oZHOkosonHoM HJIA (puc. 39). Byrunauerar-colpen
HenpephelBHO nojaercs B KyO-ucnaputesanb I, oTKyaa o6pa3oBaslliye-
€l napnl adupa-celpua NOCTynamT Ha 16-10 Tapenky peKTH(HKaUH-
OHHOji Kosonnbl 2. B BepxHell 4acTH KOJOHHBL, NpPH TeMmmepartype
105—110°, orGupaercs TpofiHas as3eoTponHas cMmecb (OyTunaie-
TaTt — BoJa — GyTaHoJ), KOTOpasd, OXJaxAasiChb B KOHAeHcatope dJ,
ctekaer B ¢uopentHHy 4. YacTb oTcrosiBmierocs 3¢upa Bo3Bpa-
Ilaerca B KOJOHHY B BHAe JerMbl, ocraJbHas YacTb BMECTe

155



< 3¢pupoBoLoil HanmpaBasieTcst HA pereHepauuio. C 7-H Tapesku CHH3Y
XOJIOHHBI B TlapoBoi ¢ase oTGHPaeTcss yepe3 KOHAeHcaTop 6 ToBap-
Hblfi 6yrunauerat. Ppakuuio 3(0HPOB BLICIIHX KHCJAOT NE€PHOAHUYECKH
OTBOAAT H3 KHNATHJIbHHKA 7.

Has nonyuenus 1 7 90%-Horo Oyrunauerata HeoGXOLHMO
uapacxogoBatr 520—525 k2 100%-HOl yKCycHON KHCJOTHL, 75 Okz
gyraHoaa, 30 ke cous! H 1—2 ke Gucyabdura.

B Hacrosiulee Bpemsi 60JibLIOe 3HAYEHHe MPHIAETCs BHILEJEHHIO
3¢HPOB BBICIIHMX KHCJOT H3 KyGOBOro ocrarka. Tak, pa3rOHKOH mojg
BAKYyMOM, ¢ JaJibHedlledl mepesTepH(HKallMedl B YKCYCHOH cpele
[OJIy4aioT KOHUEHTPHPOBAHHYIO MPOMNHOHOBYIO KHCAOTY. Takum xe
C1oco60M MOXKHO NOJYYATb MAC/SHYIO H BaJEpHAHOBYIO KHCJOTHI
Kpome Toro, 3upbl BBICIUHX TOMOJIOTOB YKCYCHOH KHCJAOTH 06.7a-
JaloT UEeHHBIMU CBOACTBAMH KakK pacTBOpHTesH. JlakoBble MJIEHKH,
I1oJlyuieHHble HA HX OCHOBE, NPOYHbI, BJAarOyCTOHUUBBI U JOJI0 COXpa-

HSIIOT CBETJYIO OKDPackKy.

Ipousroncteo dopmanuna

dopMannHOM HasbiBaeTcs OGeclBeTHbI BOAHBIA pacTBOp Gop-
MaJabjieruaja, o6jajalourHil pe3kHM 3anaxoM. YaeabHslil Bec hopMa-
auHa 1,0887—1,0954. B dopmanune cogepxurca 33—409% dop-
maJgbierdiga u 2—129% wMeranoJsa.

Ceippem s NpOM3BOACTBa (OpMa/HHA SABJAETCH METHJOBLIH
CIHPT JECOXHMHUYECKOTO, CHHTETHYECKOT0, THAPOJIH3HOr0, 1O CyJb-
(hHTHOTO MPOHCXOXKAEHHS. MeTaHOJ He JOJXKEH COLepKaTh COeANHe-
HUIf cepbl, NeHTaKapOOHUIA Kesle3a, HelpeldesbHbiX COeAHHeHHH, CHH-
KalOWHUX aKTHBHOCTh KaraJjusaropa. KosuyecTBo a/bJerufoB U Ke-
TOHOB He AOJXKHO npeBHAaTe jJs cHHTeTHueckoro cnupra 0,08%,
a naas Jgecoxumuyeckoro 0,02%. -

MetuaoBelfl cnupt B npobe ¢ cepHOH KHCAOTOH ROJIXKEH AaBaTb
KeJTYI0 OKDacky.

B ¢opmannue colepxutcs HeOoJblloe KOJTHIECTBO OPraHHUECKHX
kucaor (0,06%), adupoB, coseit MmerassoB, 06Pa3yOUIHXCA [PH
KOPPO3HH amnmnaparypbl, # MHHEpaJbHBIX cOJlelf, nonaswuX B Gopma-
JUH ¢ BOAOH AJs pactBopeHusa dopMaJsbieruia.

[lpu xpaHeHHH Ha XOJIOLEe M MPU HEGONbIIOM KOJHUYECTBE METHJIO-
BOTO cnmupra H3 (opmasiuHa Bbinagaer OelblH  XJOMbeBHAHBIH
0cafiok — napacopM, NPOAYKT MOJHMeEpH3aunH hopManbieruaa, co-
crosuit u3 coegunenuit tuna (CH.0) -HyO u Ttpyanopactsopy-
MOT0 OKCHMETHJIeHa.

Uem Bhiwe koHueHtpauus CH,O B pactBope, Tem OnicTpee Bbi-
nagaer u3 Hero mnapadopm. Tlonumepusauuss QopMasabieriia
VYCHJIHMBAETCST B KHCJOH Cpefe W B MPUCYTCTBHH OKHCJOB MeJH
H XKeJje3sa. ,

Has npenynpexiaenus nosumepusauud B 40%-Hbit ToBapHBIH
¢dopmanuH 06aBJASIOT METHJIOBHIA CIUPT B KOJNHYecTBe 6—8% (06D-
eMHBbIX) Jerom u 10—14% — 3umoii.

156



[Tpouecec mnpeBpalieHHsi METUJOBOTO CHHPTA B (OPMAaJbIErui,
WHaye Ha3blBaeMblii KOHBepCHeHd (JerHjpUpOBaHHe), MPOUCXOAUT
B TPHCYTCTBMHM KHC/JAODOZA BO3AYyXa H cepeOpsiHOrO Kartanausaropa
Mo peakuuu .

CH3 OH — CH, O + H;0 — 27,9 xraa.

Peakuus o6pa3oBanus popmaJbgeruga ofpaTiMa U MO3TOMY BOLO-
pon W3 paBHOBeCHO# CHCTeMbl yAensiercsi BCJEACTBHE OKHCJeHHS
KHCJOpPOZOM BO3ayXa:

1
H, + 5 O3 =H; O 4 68,4 kraa.

ITpu Hanuuuu GONLUIOro KOMHYECTBA TeMJa NMPOXOAAT NOGOUHBIE
peakluu
HCHO = CO 4+ H; — 22,3 kxau;
HCHO + H, O = CO + 2H; + 7,8 xxaa.

I/I36blTOK BOIIOpOIIa B anCyTCTBHH kKeJsie3a BOCCTaHAaBJHBAET
MeTaHOJ B METaH:
CHaOH - Hg = CH4 -+ Hgo + 50 xxaa.

[Tonyuenne dopmanuua (puc.-40) HauuHaeTcs ¢ oGpa3oBaHusn
CNUPTOBO3AYIIHOH CMECH, KOTOpas JaJiee MOABEPTaeTCsl KATAJHUTH-
4eCKOMY BO3JeHCTBHIO A5 NnojyuyeHus gopMasnpieruga. MetuaoBblit
CnUpT nojalT M3 HanopHoro Gaka I uepe3 mogorpesaTedb 2 B Hena-
puteab 3, 3anoJHss ero Ha Bbicoty 200—350 mm. B HMxKHIOO yacTh
HCNapHTes NPH MOMOLIA BaKyyMma 3acachlBaeTcsl BO3AYX, OUYHLIEH-
HBlIl OT NMbWIK L{eJIOUHBIM PACTBOPOM METAaHOJa B O4HCTHTese. Bos-
AyX, 6ap6orupys 4yepes cJoil MOLOTPETOro METAHOJIA, HAChIIlaeTcs
nmapaMu cnupra, o6pasys cnHpTOBO3AyLWIHYIO cMech. CMech Ha Ta-
penKax HCHAapUTEIsl OUHUILAETCST OT BBICOKOKHMALIMX MNpHMecel
MeraHona (Bodbl H KETOHOB), KOTOPHIE NEPHOAHYECKH BBIBOASITCH H3
CHCTEMBl H HCTIOJB3YIOTCS [JIsl NIPHTOTOBJEHHUSI PACTBOpA, NPHMEHsIe-
MOTO 1/l OUHCTKH BO3AYyXa. 4

HosnpoBKka BO3AyXa M METHJOBOTO CHMHPTa NPH 06pPasoBaHHH
CNIUPTOBO3JYIUHOK CMeCH SBJSIETCA BaXHOH onepaiued, KoTopas
peryaupyercst temneparypoit. Uem Bbllle Temnepatypa B HCMapHTer
Je, Tem GoJibllle B CMecH MapoB MeTaHosna, H Haobopor. [Ipakru-
yecku 3170 coortuomenne Qs :CHsOH cocrasaser 0,17—0,3 afe
(I 2 kucaopoma Bo3ayxa Ha 1 2 meranosna). Ma6eiTok BO3ayxa
BeJerT K CHHXKEHHIO BhHixoJa ()OpPMaJ/HHA M MOBHILIEHUIO €T0 KHCJOT-
HOCTH BBHIy 00pa3oBaHusi KHCJOTBl TIO peakUHH CH, 0+, 0,=
=HCOOH=CO+H,0.

Cucrema paGoraer mojx BaKyyMOM H MpPaKTHYECKH TeMNeparypa
Ha puixoge u3 ucnapuresns 43—48°. Cnuproso3ayiinas cMech yBJje-
KaeT M3 HCMNapHTessl YacTb MeTaHojJa B BHAe TyMaHa.

B TakoM BHIe MeTaHOJ YXYAIIAeT yCAOBHs nojyueHus ¢popmasp-
lerujga, TMOHHUXKASA TeMIlepaTyPy KOHTAKTHPOBAHHS, 3arpssHsis
Bhife/ISTIOIHMCS  yraepodoM KaTanusartop. [las ycTpaHeHHs 3TOro
cMech cymar B neperpesartene 4 npu 65—85°.
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Puc. 40. Cxexa nponsBojcTBa dopMannHa:

1 — Hanopueft 6ax; 2 - nojorpeBatelis; 3 — cnuproucnapurenab; 4 — neperpesatenb; J — KOHTAKTHoIft annapar; 6 — cemaparop;

7 — 3ana.bHiK, & — KOJOHHA, 9 — XOJOAMAbHuK; [0 — Baky M NPHEMHHK; 11 — o6paTHBIl XOJOAMABHHK; [2 — Bepx NOrJIOTH-

TenbHOM KoJoHHBI; [3 — LedaerMartop-a6copGep; [4 — XOMORHAbHHUK, 15 — NMPOMKBHAA XOJOHHA; /6 — TenNoo6MeHHHK; [I7 — pek-

TMOHUKALIHONHAS KOVIOHKA; [8 — lederMaTop; 19 — XONORHJBHHK; 20 — MEPHHK; 2/ — XONOAHABHHK; 22 — cGOPHHK; 23 — HamopHBI
’ 6ak; 24 — cGopHHK; 25 — XONOAMABHHK; 26 — pecHBep



Konsepcust metanosa B popMasbierua NPOUCXOAHT B MPHCYTCT-
BHH KaTaJU3aTopa B KOHTAKTHOM annapare 5. B xauectse karaju-
3aTopa npHMeHsieTCst XHMHYeCKH uucroe cepe6po. Haubosee akrus-
HOM 4acTbIO KaTa/ju3aTopa fBJSAIOTCS ero rpaHu. MoXHO NpUMeHsT
KaTaJ{3aTop B BHAe CTPYXKKH, yacToli c€TKH, KpHCcTaMioB. B HacTos-
Liee BPEMs MPHMEHAETCS KATANH3aTOp B BHAE OCAKIEHHOTO cepebpa
H3 MeJbYyaHIHMX YacTHI HA HMHEPTHOM BEllEeCTBE — [EM3e.

Ins npouecca KOHBepPCHH (HErHAPHpOBaHHe) BaxKeH BBIGOP
KOHCTPYKLHH KOHTAKTHOTO anlapaTta, KOTOPbIit JoJizKeH obecneudTsb
MSTKHe TEMNepaTypHble yCJIOBHA C MHHHMYMOM NOGOYHBIX peakiui.

HopwmasibHble yC/OBHA KOHTAKTHPOBAHHS NPOTEKAIOT MPH COCTaBe
cnuproBo3aywHoi cmec 0,21—0,24 s/e. OntumanbHas narpyska Ha
karaausarop 1256—170 e/cm? (1 e meranosa B uac Ha | cm? morme-
peyHoro ceueHHs KOHTAKTHOH Macchl). Yem Goubiie xucjaopoza
COLEpPKHUTCS B CMECH, TeM MOJIHee KOHBePCHsi MeTaHosa B $HopMaJb-
perun. Ilpu 3toM BesMyMHA KOHBEpPCHHM Bo3pactaer ot 55—60 no
71%. Takaa BeauuHHa MOKa3bplBaeT Ha GoJiee TOJHOE NpeBpalieHye
{KoHBepcHIO) MeTHJIOBOro crnupra B dopMmaasieria. Ho uabeiTok
BO31yXa MOBBILIAET TEMIePaTypy mnpouecca, KOTopasi BHI3BIBAeT
cielyoliie NOGOUHbIE pPEaKUHH:

HCOOH =: CO + H;0;

CH;OH + 15 0y = CO, + 2 Hy0;
CHQO = CO + Hg,

a Takxe CllJIaBJeHHe KaTajusartopa. [loTepn MeTaHoJa BO3pacTaloT
¢ o6buHBIX 6—89% mo 25—30%. MHoraa nnis yMeHbIIeHHS NOTepb
npu KOHBepcHH g0 71% mnpuMeHSIOT NpHCAaAKy napa. DTo HenaioT
A5t GBICTPOro OTBOJA H3GBITOUHOTO TEMJia PeaKUHiA H3 KOHTAKTHOIO
annmapata. [Ipu sToM pacxoa MeTaHOJa Ha MOOOUHble peakiUHH
yMeHbINAeTcss H NoTepu ero He mnpesbimanr 11%.

M3 KOHTAaKTHQro anmnapaTta peakLUHOHHAas CMeCh CO CJCAYIOLIHM
cocraBoM: ¢opManbnerun 25%, MeTHJIOBBIH CMHPT W NpoyHe opra-
HHuecKHe BelecmBa 14—16%, peakuuonHas soga 12—13%, uuepr-
Hble rasbl 44—469% ouuniaeTcs OT MbIJH, CAXH H CMOJHCTBIX Be-
IIeCTB B CenapaTope-JOoBYyLIKe 6, MpeJBapHTEIbHO OXJaAMBLIHCH
8 Tpy6uyarom TenJo0o6GMeHHHKe, CMOHTHDOBAHHOM BMECTE C KOHTAKT-
HbIM annapartoM. BricTpoe ox/aaxaeHHe peakUHOHHOR CMecH 0 TeM-
nepatypnl 110—120° KkoHgeHcaToM napa crnocoGCTBYeT mpekpale-
HHI0O no6GouHblX peakuuit. [Ipy 3TOM noJayuaercs nap HH3KOro
JABJIeHHS, HCTIOAb3YEMBIH B HCapHTese 3 /s NOAOTpeBa MeTaHoJa.
Hanee peakunoHHast cMech uepes 6ap6oTep MOCTynaer B MOTVIOTH-
Te/bHO-Da3Ae/NHTENbHYI0 KOJMOHHY 8. CHH3y KOJOHHBI uepes
XONOAHABHUK 9 B BaKyyM-npHeMHHK 10 or6GupaloT roToBbli (opMma-
suH, KoJioHHa opowiaeTcs KOHZeHcaTtoM u3 jedJiermartopa I3, mno-
TNOTUTEIbHOH KOJIOHHBI, 06parHOro xosogmabHuKa [I, octatkamu
OT mepepaGOTKH KOHJAEHCATa W3 PeKTH(QHKAUHOHHOH KOAOHHH [7

159



¥ H3GBITKOM MeTtaHona u3 npoMbiBHOH xosouubl 15. Ceepxy norno-
THTEJbHO KOJIOHHBI Yepe3 aed/erMaTop M XoJOoOUAbHUK [1 oTOu-
paercs MeraHoa c coaepxaHnuem ¢opmanbiernaa 5—8%. Hanee
MeTaHOJ MOCTynaer B PeKTHMHUKALHOHHYIO KoJouny /7, popmanbie-
THAHBIH OCTATOK M3 Hee, Kak ObLIO NMOKa3aHO BHILE, HANpaBJaAETCs
Ha opoluenxe KoaoHHsl 8 (B Hem conepxurcs no 10% wmertanona),
a Meranoa Kpenoctbio 98—99Y% (oO6bemHBIX) H COLEpXKaAHHEM
dopmanbperuga 0,05—0,3% nosspautaercs uepe3 gedaermarop 18,
xonoauabHuK 19 v mepHuk 20 B HanopHblii 6ak / HCXOAHOro Me-
TaHoJa.

HeckongencnpoBaHuble Ta3pl M3 KOHIEHCALUOHHOR CHCTEMBI
NIOTJIOTUTENbHOH KOJOHHBI 8 HanpaB/sIOTCH HAa NPOMBIBKY B HHX-
HIOI0 YacTb NPOMBIBHOM KOJIOHHBL /8. \

KoaoHHa opolnaercss KOHAEHCATOPOM Napa M3 XoJoauabHuKa 2/
yepe3s Gauok 23. UacTe pacTBopa MeTaHOJa HAacocOM MOAAETCR
CHH3Y KOJIOHHBI yepe3 cGOpHUK 24 M XOJOAMJbHHK 25 B cepeamny
3TOH ke KoJaonHbl. Jlpyras uacts ¢ comepxkanuem 6—89% CHs;OH
B 0,3—0,6% CH;O Hanpasasierca Ha opolleHHe BepxHeH yacTu
NOTNIOTHTENbHOH KOJMOHHBI /2. JJsi MONHOro BBIAEJEHHS MeTaHoJa
raspl HampaBJsIOTCH B KOHAeHcatop-abcopbep, paborawoiuuil npu
nojaye HeGONLLIOTO KoJMYecTBa ocTporo napa. Jasee raswl 3acacki-
BalOTca B CKpyOGOep, KOTOPBHIH OpoliaeTcs KOHAEHCATOM BOASHOTO
napa (B cxeMe OHH He nokasasbl). Jucruansar u3z aGecopGepa BMecrte
C BOROM M3 cKpyG6epa mocTynaer Ha OpOLIEHHE NPOMBLIBHOH KOJIOH-
Hel. [IpoMbiTEle Tasel BbIGpACHIBAIOTCS depe3 pecusep 26 BakyyM-
HacocoM B atmocdepy.

Teopernyeckuit suxon 40%-woro ¢opmannua w3z 1 7 merawnona,
¢ yyetoM B HeM 9% metunoBoro cnupra, cocrasaser 2,08 r. [Ipak-
THYECKH, BcaeAcTBHe norteps Beixox 40%-noro dopmanuna cocras-
aser 82—87% ot reoperuueckoro uau 1,7—1,9 7/7.

Pacxonnsle Hopmel HAa 1 T dopmanuna: cepebpa 0,38—0,4 ¢, me-
tanona 0,55—0,59 r. Cxema paGoraer nox Bakyymom 140—160 mm
pr. cr. [JaBnesue rpewulero napa — 6 arm.

Npoussoacreo yporponHHa

Yporponun (rekcameTHsieHTETpaMiH) Obll OTKPHIT ByTnepoBbiM
B8 1860 r. O6pasyercs ypOTPONHH NpH B3AHMOJLEUCTBUH LIECTH MOJe-
Kyn dopMasbieriuia ¢ UYeTbIpbMsI MOJEKYJaMH aMMHaka Mo
paBeHCTBY

6 CH,O + 4 NH3 = (CHy)g N, + 6 Hy ().

Peakuusa conpoBoxkpnaercs BbiieseHHeM GOJBIIOrO KOJWYECTBA
TenJja, KoTopoe cloco6CTBYeT 0CMOJIEHHIO (KOHAEHCAUHsl) YPOTPOIH-
Ha. YporponuH npeacTapiasier coboii Gesblil roOprounil NOPOLIOK, XO-
polli0 pacTBOPRETCH B XOJOJHON BOAE, BO3TOHSIETCS B BaKyyMe
nouTH Ge3 passnoXKeHUs. YpPOTponuu o6aazaer BLICOKOH peaxkLHOH-
HOH croco6HoCcThIo 1 06pa3yer MHOXKECTBO COJEH.
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[lorpeGurenaMu ypoTponHHaA SBASAIOTCH CeAbCKOE X03sfCTBO,
nylleBas NPOMBILJIEHHOCTL AJid KOHCEDBHPOBAHHS NHLIEBHIX MNpPO-
AYKTOB (Hanpumep, HKPB), MPOH3BOACTBA CHHTETHMYECKHX CMOJ
u ap. Tak, npu KOHIEHCALHH ero ¢ GEeHOJAMH IMOJNYYaIOTCs TBepAble
naaBKHe CMOJBI, a 100aBKa ero K ¢geHosdopMasbIeriiHbiM CMONaM
ycKOpsieT WX 3aTBepAepaHHe. B TexHuke cyliecTBYeT rasogasHbii
1 xuaxkodasHbli cnocol NONyuYeHHs ypOTPOHHHA.

Cxema xuakodassoro cmoco6a mnoxkasana Ha puc. 41: 40—
459%-ublii GpopmManny u3 cOGopHUKA | CaMOTEKOM [OCTymaeT B peak-
Top 8. Peaktop 060opyf0oBaH BHIHOCHBIM XOJOAHAbHHKOM 4 U MelnaJ-
kod. BHYTpH peakropa TaKKe HMEETCHA TENIOOOMEHHHK 3MEeBHKO-

Puc. 41. Cxema TeXHOJOrHUYECKOTro Tipolecca NPoH3BOACTBA YPOTPONHHA:

! — HamnopHLIfi GaK Aaas ¢opManiHa; 2 — HanopHw# Gak mas 25%-HOTO aMMHaka;

3 — peakTop; 4 — XOJOAHNBHHK; § — OTCTONHHKH; 6 -— cOODHHKH MeTaHOJa., /7 — Ha-

coc; 8~ qMapTp; 9 ~ BunapHoft amnapat; [0 — HyTY-QHALTP; Il — ueutpudyra;
12 — cGOPHHK MAaTOMHOTO pacTBopa

BOTO THNA, HeOOXOAMMBI AJs1 MOALEpIKAHWs TeMIepaTyphbl CMeCcH
40—45°. B dopmanun npu nepeMellMBaHHM A0GABASIOT 3a4aHHOE
KOJIHYeCTBO aMMHAayHO# BOAbl H3 cGopHHka 2. 3aTeM NnpH Toil Xe
TeMIIepaType, HCNOJb3ys TEMJIo Tpeiollero napa, MOA BaKyyMoMm
100—120 mm pr. cT., OTTOHSIIOT METAHOJ, cojepxKaluuiica B dopma-
J1He, ¥ Boay. JlMCTHAAAT nocTynaer Ha pexktHdukanuio. M3 peak-
TOpa o0pa3oBaBllHiics MOCJAe OTFOHKH MeTaHoaa 40—45%, -ublit
pacTBop ypoTpOnHHa HacocoM 7/ MepeKaunBaeTcss B OTCTOMHHKH S Ha
OYHCTKY OT MEXaHHYEeCKHX NpHMeced.

H3 oTCTOMHHKOB pacTBOp YPOTPONMHA HAMNpaBJseTcss uepe3
GuabTpel 8 Ha BhINapHBaHUe B BbiMapHOM annapare 9, KOTOpoe mpo-
BOASIT oA BaKyyMoM, uToGbl u3bexaTte ocmosenus. [Tepen Beinapu-
BaHMeM pacTBOp MOALIESAYHBAIOT HEOOIbLIUM KONHYECTBOM aMMHa-
Ka. B wenoyHo# cpese BbINAAa0T KPYNHble KPHCTA/Abl YPOTPONHHA.
Ilocne ynapusamus pacrBop nocrynaer B Hytu-puabtp 10, rae
KPHCTaNAbl OTAEJNAITCS OT pacTBOPA M HampaBasdlOTCs HA UEHTPH-
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¢yry /1. Marounbiti pactBop uepe3 c6opHHK /2 BO3BpamlaeTcs Ha
BBINADKY.

Mepnunuckue copTa ypoTPONnHHa MOJy4aloT NMepekPUCTAIIN3ALHU-
efl, IJf 4ero ypOTPOMHH DAacTBOPSAIOT B MHCTHIIHDOBAHHOH BOZe,
a 3areM OCaxjpawT, npubapBiaas CIHPT.

Cocras (B %): yporponuna 97,5, Boasl He Gonee 2,5, 30an 0,08,
Heaeryunx 0,15,

Ha 1 1 TeXHHYeCKOro ypoTponuHa pacxoayercs 3,68 r 40%-Horo
¢dopmanuna, 2,1 T aMMuauHOA BOABL.

Texnosorus apesecHoro yras
IIpoussodcreo akTusHO20 Yyaan

OO6biuHBIN gpeBecHbIHl yroJb o6Gaagaer GOJbLIOH MHKPOMOPHCTO-
CTbiO, OAHAKO ABJIAETCH MaJOaKTHBHBIM, T. €. 06J1ajaeT CPaBHUTEIb-
HO MaJiof cMOCOOHOCTBIO MOTJIOLLATH MapHl, ra3bl H APYrHe BelIeCT-
Ba. DT0 OODACHSETCS TeM, YTO MOpPbl MOKPHITH MJIEHKOH CMOJHCTHIX
M HeJeTyYux BeliecTB, o6pPas30oBABUIMXCS B Npouecce CyXod mnepe-
TOHKH JpeBeCHHBI.

Ecau yrosnb 06paGoTath XHMHYECKH aKTHBHBIMH KHCJIOPOACOAED-
KaUlHMU razaMu (BOAAHOH nap, YIJEeKHCJbIH ras3, AbIMOBBIE Ta3bl
HJIM BO3J4YyX) NpH BBLICOKOH TeMmepaType, TO CMOJHCThle Bel(ecTBa
OKHCJ/ISITCSL H PaspyluaTtcs, 3aKpbiThie MOPbl OTKPOTCSH, YTO NpHBe-
AET K YBeJH4YEHHIO COPOUHOHHON crnocoSHOCTH yras. OXHAKO CHJb-
HOe OKHCJeHHe CMoCOOCTBYET BHIFOPAaHHI MHKpPONOp, yMeHbluas
3THM YAEJbHYIO MOBEPXHOCTL U COPOUHOHHEIe cBOHCTBA yris. [1pak-
THYECKH BBIXOJ aKTHBHOro yrasi coctasasier 30—40% or Beca cyxo-
0 yrag-coipua.

Temno.norm{ecxun npoLecc aKTHBALUHK APEBECHOTO YISl 3aKJIo-
yaeTcs B APOGJEHHH yr/si, COPTHPOBKe ero ¢ or6opoM dpakuuu
¢ pasmepom uvactuy 10—50 mm u aktuBauuu napoM. OTCesiHHBI
yroib MNOCTYNaeT B WIAXTy o6orpeBaeMOil CHapyXH BePTHKaJbHOMH
PeTopTH H ABHXKETCs no Heil cBepxy BHH3. Ilpu atom yroab Harpe-
BaeTCs, NPOKAJHBAeTCs M AaKTUBHpyeTcA. AKTHBALHMIO INPOBOLST
npu temneparype 800—950°. B HuxKHell yacTH PeTOPTHI NMOJY4YEHHbIH
aKTHBHBIH yrosib OXJaXAaeTcs MOCTYyNaloWHM MJIf aKTHBALKH BOAS-
HEIM MapoOM W BBHITPYXKAETCA B FePMETHUECKH 3aKPHIBAEGMYIO XKeJes-
HYI0 Tapy, B KOTOPOH OH oCThiBaeT. [1py aKTHBAaLUUH Yrig AbIMOBBIMH
rasaMu HeT HeOGXOAHMOCTH CHapyxXH o0OrpeBaTb PeTOPTHI, OJHAKO
Aaa Takoro cmocoGa TpeGyercst GoJsiee BLICOKasi TeMmeparypa
(1000—1100°).

BoJsiee npocToit sBasieTcss akTHBALHs BO3AYXOM, KOTOpas 3aKJI0-
YaeTCs B HATPEBAHHHU YIJs B BO3AYIHON cpede npu 400—450° B Te-
_yenue 30—40 mun.

OcHoBHBEIM CBIPbEM Il MOJIyueHHS AKTHBHPOBAHHBIX yrJjel
ABaseTCs JpesecHbfl yrosb. OfHako B NocjaefHee BpeMs 6oJblloe
3HaueHHe yae/seTcsl THAPOJMU3HOMY JUTHHHY Kak ChIPbIO I/ 1OaY-
YeHHs] aKTUBHbIX yriedl. JlaGopaTopHH HayduHO-HCC/eAOBATENbCKOrO
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FHAPOJIH3HOTO HHCTHTYTa paspabarbiBaloT MPOUECC HCMOJb30BaHHUs
JHTHHHA 1/ 3THX LeJeH, KOTOpHIH 3aK/J10YaeTcs B NPOCEHBAHHH
M TPaHyJsilHU BJAXKHOTO JIMPHHHA, CYWIKH 40 BJaKHocTH 8—109%
M KapOoHH3aUMH ¢ MOcjedylolleli akTHBAUWeH NpH TeMIeparype
800—850° BoaAHBIM NAapoOM M ALIMOBLIMH Tra3zaMmHu. BuIxox Takoro
aKTHBHPOBAHHOTO yrjs cocrasnaser 25—45% ot yras-ceipua.

_AKTHBHPOBaHHBIl yTO/b LIMPOKO MPHMEHSIOT B KauecTBe 3amnoJ-
HHTENs NPOTHBOTA30B AJA IOIVIOILEHHS pACTBOPHTeNell U3 BO3AyXa
(6en3oJ, GeH3HH, CUPT, 3¢up U T. 4.}). OcBeTadAwWHA aKTHBUPOBAH-
HBIH yroJb NpHMeHsieTcsl /151 o0ecLBEUHBAHHUs XKHAKOCTEH B caxap-
HOH, CTHPTOBOK M (papMaleBTHYeCKOH nmpombiyieHHocTH. [Ipu aTOM
no OCT 4453 — 48 oH A0JKEH HMETb OCBETJAIOUIYIO CNOCOGHOCTD
no MeruaeHoBOMY roayGomy He Menee 70—759,

AKTHBHPOBAaHHBIl JpPEBECHBIi YroJb, BBeAEHHH B MNHIIEBOH
palUMOH KHBOTHBIX M NTHL, CHHXaeT XeJyAOouHO-KHLIeyHble 3a60J1e-
BaHHs M co3jgaeT G6GaaronpHATHble YCJOBHA [AJsl YBEJHYEHHA HX
BeCa, MOBHILIAET YIOHHOCTL MOJIOUHOrO CKOTa. AKTHBHPOBaHHBIH
yroJb NMpHUMEHSIOT B KauecTBe KaTaJH3aTopa B KOHTAKTHBIX npoilec-
cax XHMHYECKON NMPOMBIIIJIEHHOCTH.

[Ipoussodcrso kapbropusaropa

JpeBecHblii yTroib, IOKPBITHIH CBepPXY NJeHKO# yraekucaoro Gapus,
B KayecTBe KapGlopu3aTopa NpHUMeHSeTCs AJds UEMEHTAUHH CTaJlb-
HBIX jJeraJjeil, T. e. oforalleHuss NMOBEDXHOCTH AeTaJW YIJEepoAOM.
Ilpu stoM nmoBepXHOCTH MeTaaja npHo6Gperaer ocoGylo NPOYHOCTB.
Jnas npousBoacTBa KapGlopH3aTopa IIHPOKO MPHUMEHSETCs KaMeH-
HBLl YrOAb, KOKC, ApeBecHBIl yronb W cMoasiHoll Kokc. Ho kap6iopu-
3aTOp, MOJYYEHHBIH M3 JPEBECHOrO Yt HJH CMOJSIHOTO KOKCa,
Jydlile kapOlopH3aTopa M3 APYroro Chipbsl, TaK Kak COAEPKHT Mano
BpedHbIX NpHMecell — ceprl, ¢ocdopa u Ap. lleMeHrauus cranu
OGBLIUHBIM APEBECHBIM YyIJ1eM NPOHCXOAMT MeaaeHHo. Ilostomy aas
YCKOpeHHs npolecca HayrJepoXKHBaHHA B ApeBeCHb yroab po6as-
astor yckopurean BaCOs, KeCOj;, NayCOs.

TexHuueckue TpeGOBaHUs K KapOlOpH3aTopy cAefyloliHe: cojep-
xauue yras 65—70%, yraexkucaoro Gapus 20—259%, Bnaru He
6o.J1ee 5, cepbl 1 APYrux seutecTs He Gonee 3,5—5%, kpemuus 0,01%
1 He BoJee 3,5% CaCOjz. B 3aBHCHMOCTH OT HeOGXOAHMOH TOJLHHBL
ueMeHTauuyu craau cogepxkanue BaCO; B kap6iopusarope Mensercs.
Uem Gosiblile HyXHa TOJNUHHA UEMEHTAUHH, TeM Gojblie HEOOXOIH-
Mo BaCOs, Ho He Goaee 25%.

TexHonorHueckuii npouecc COCTOMT H3 TPAHCNOPTHPOBKH, APOG-
JIEHHs! ¥ pacceBa yIJisi, IPHTOTOBJIeHHs cMecH, o6Ma3ku yras BaCOs,
cywky kapGlopusaropa.

H3 peroprHOro nexa yronb NOAAOT HA TPAHCNOPTEP M 3aTeM Ha
H3MesbyeHHe B ApoOHAbHOE OTAeneHde. Buauane yroab Hamenb-
uyaerca B 1-H npoOusKe Ha KyckH 50 mm B anaMmerpe, 3aTeM Bo 2-H
npo6unke uamesabyaercsa go 3—30 mm. M3 2-ii ApoGuaku yroJb
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nonalot Ha coptHpoky Amme. OtlenenHas KpynHas $pakuHa yras
noctynaer Ha 3-lo ApoGuiky. [lose3nyio ¢pakuuo yras ¢ pasme-
paMu yacTHl, 5—1'0 mm noc/je COPTHPOBKH Ha CHTaX yepe3 3J1eBaTop
HanpaBsJsIOT B NHTaTe bHbH Gyukep. M3 GyHkepa yroap nocrynaer
Ha o6Ma3ky B o06ma304HBI annapar.

Menxkas ¢pakuus B konuyecrse 40% ot Bcero mocrynualIero Ha
npoGJeHuie YIJsl BEHTHJSTODPOM HarHeTaercss B PETOPTHHIA ueX AJA
cxkurauusi. B cMecutene, cHaGXeHHOM Mellankoll s oOMaski
yrais, npurotosasior cycnedsuio BaCO; B BoZHOM pacTsope Kpax-
mana (k 200 2 Boaw npubasasior 7 ke kpaxmaaa u 158 xe BaCOsj).

O6ma3ska yrJjsi npOH3BOAHTCS NMPU NEPEMeIlNBAHUH. 3aTeM ChIPO#
KapO6OpH3aTOD IO JIGHTOYHOMY TDAHCIOPTEpPY MNOCTYMAeT Ha CYLIKY
B TOPH3OHTAJbHBIH Bpamawuiuiics 6apabaH, o60pyLOBaHHbBIH JioMa-
cTAMH /s nepemeiuusadusi. JlbIMOBBIe Trasbl INpH TeMmIeparype
550—600° noctynatot B GapabGaH u3 IaxTHOH TONKW. Ilpu sTOM
KapGlopusatop BbicymuBaerca ot 35%-Holl 1o 2—2,5%-Hol BJIaXK-
HOCTH.

JIbIMOBBle ra3br oTcachiBamTcst BeHTHAsiTopoM. Cyxoit kapOiopu-
3aTOpP HENPEPBIBHO MOCTyNaeT HA OXJAaxJaeHHe B TPyOy, opolaeMyio
BOJOi, a 3aTe€M Ha YINaKOBKY.

Pacxox Ha 1 T kap6ropusatopa: yras 1,36 7, BaCO3z 235—240 ke,
Kpaxmana 12—15 ke, napa 0,3 7, Boabt | w3,

Bpureruposanue yeaa

I peBecHbll yroJib UMeeT HU3KYIO NPOYHOCTb, B PE3YJNbTATE Uero
NpU BLIXKHIE, NepeBajKax M TPAHCIOPTHPOBAaHHHM OOpasyerca IO
40% yroabHOil Mejsiouu. B Takom Buae yroJb NMOYTH He MMeEeT MNpH-
meHeHHs.. OQHAKO ecsy YroJibHYIO MeJoub GPHKETHPOBATD, MONTYUYHT-
Csl TOBADHBIH MPOAYKT, MO KayecTBY MPeBOCXOAALHA HCXOMHBIH
yTOub. ’

IpeBecHOyrofibHble GpHKETHl HMEIOT TO e NPHMeHeHHe, UTO
H YToJb: B CEPOYrJepOLHOM NPOH3BOACTBE, B METAJIyDPrHYECKOR
MPOMBILIIEHHOCTH, /i GBITOBBIX Liesefi U B APYTHX NMPOU3BOACTBAX.
TennorBopHas cnocoGHOCTL GpuKeTa He yMEHbLIAETCs MO CpaBHe-
HUIO c yryieM u octaercst pasHoi 7000—7600 xaxa/ke.

KauecTBo yro/ibHbBIX GPHKETOB 34BHCHT OT CTENEHH H3MeabyeHHs:
yIJis, HayaJbHOH BJIAaXKHOCTH, XapaKTEDPUCTHKH M KOJHYEeCTBa CB-
3YIOLILTo, NABJEHHsS] W TEMNEPaTyPHl NMPOKAAKH H T. [

TexHONOTHYECKHH mpouecc MPOU3BOACTBA OPHUKETOB COCTOUT
B NMPUTOTOBJICHHH (PPAKUHH YT/ € ONpeAe/]eHHOH CcTeneHbio H3Meb-
YEHHsl, MepeMellHBaHHUs €€ CO CBS3YIOLUIUM BELeCTBOM, (GOPMOBAHHS
6pukera, CyulKH M MPOKAJKH €ro.

B kauecTBe CBA3YIOLIEr0 MOryT NMPHMEHATBHCS BellecTBa OPraHH-
YeCKOT0 ‘U HEOPraHHYECKOTO MPOHCXONKAEHHS: ApeBecHble U TOpPsi-
Hble cMOJbl, HeTsHbie octatku U T. A. B CIIA 6osabuioe pacnpo-
CTPaHeHHe MOJNYUHJ cnoco6 GpPUKeTHPOBAMHA C KpaxmasaoMm. MHoro-
YHCJEHHble HCCJIeOBAHHS HaNpaBJeHbl HA NpPUMeHeHHe B KauecTBe
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CBSI3YIOLIEro JpeBeCHOCMOJIsiHOro mneka. IIpw 3Tom naBjeHHe IpH
npeccoBaHnu GpHKeTOB npuuato 150 ke/cm?.

Coraacuo onsitam HHWJIXH 6puxersl ¢ TBepAbIM NeKOM HMeIOT
yAOBJIETBOPHTE/IbHYIO MPOYHOCTb HA pa3faBJHBAHHE, HO HECKOJIBKO
MOHHKEHHYIO0 NPOYHOCTb HA MCTHpaHue. Eciu npuMeHaTb B KauecTBe
CBA3YIOLUEro nexk ¢ J00aBKOH CMOJBI, MOXKHO MONYUHTb OpPHKETH
XOpOLIero KauecTBa.

[Tpu coptHpoBke pa3apo6/eHHOro neka oT6upaioT QpakUHIO pas-
mepoM 0,5—1 mm u B koauuectse 20% ot Beca yrasi CMENIHBAIOT
¢ yroJbHo# Menoublo. lasee B KonnuecTBe He MeHee 5% B cMecH-
Telb A00aBASIOT cMOJYy. 3aTeM CMeCh MOCTyNaeT Ha NPeccOBaHHE
W MocJIe 3TOTO Ha NPOKaJHBaHHeE B neub NPpH TeMnepatype 400—500°.
I1pokanuBaioT GpUKETHl B TeueHHe 3 YacoB, NOCJE Yero 0XJaxXaaioT.
Vi3 napora3oBoil cMecH BBILIEJNSIOT CMOJsIHbE Mac/a, HanpasJisist UX
B CMECHTe]b A/ NPUrDTOBJAEHHS GPUKETHOH Macchl, HEKOHIEHCHpYe-
Mble Ta3pl CXKHTalwT, AHO0 HUCNOJB3YIOT /i OXJaXKIACHUS OPUKETOB.

BpukeTHylo Maccy uHOorjga npokaJjiiBaloT npu temneparype 320°
B LIHEKOBO# peropre. [Ipn aToM M3 KOHUA pPeTOpPTHl BBIIABJHBAETCS
Macca, KoTopasi Ha XOLY pa3pesaeTcsi Ha KYCKH U 3aTBEpAEBAET.
[Tonyuennrle TakumM oOpa3oM GpHKeTH 006/1aJal0T XOpOolIed npou-
HOCTbIO, HO cojep:kaT o 38% JseTyunx BemlecTs, NO3TOMY Tpebyercst
IONMOJIHHTeNbHASl UX NMpoKasaka npu 750—800°.

dopma nosyyaeMbix GPUKETOB MOXKET ObITh UHJIHHIPHYECKOM
HJIH 0BaJbHOM, BbicOTa 15—25 mm. ¥ aenbusbiil Bec 0,7—0,74; nackin-
voit Bec 400—450 xe/m® (Hacwimuoit Bec yras 120—180 xe/m3).
Brnaxnocts GpuketoB okono 3%, coaepxatHe JeTyYHX BelIECTB
B npokaseHHbix Opukerax go 16%. '

B CCCP u 3a rpaHuueil npeinp¥HAMAaJ/iCh MONBITKA MOJMYyYEHHS
yroJibHbIX GDHKETOB M3 JPeBecHbIX onuJokK. [Tpouece kap6oHHsauuu
NpH 3TOM [POBOASAT Mo JAaBjeHueM. CBS3YIOLIUM ABJISETCS CMOJA,
o0pasyiouiasicsi B npouecce KapGoOHH3aLHH.

Xopowo opraHusoBaHo MpousBoAcTBO Gpukeros B CIHA. 3a
nocaegnve 10 Jner, Tam Gbuio nocrtpoeHo cBoiie 30 GpHKeTHBIX
3aBOJI0B.

i nonHorq Mcnosb30BaHMsT YIS HA HAWMX 33aBOJAX TaKXKe
Heo0X0QHMO OpraHu30BaThb TIPOM3BOACTBO GPHKETOB H3 YrOJIbHOM
Meaoun., DTo He TOJbKO YMEHBUIMT MOTEPH Yrisi, HO H MOBBICUT
PeHTabenbHOCTD MpPEANPHATHS. !

JpesecHble MUpOreHHble CMOJBI H UX nepepaboTKa

Ilpu nuponuse gpeBecHHB B pETOPTe MBI MOJyyaeM, CUMTasi Ha
abconmotHo cyxylo Maccy, okoso 10—15% cymMMapHOi CMOJBL.

Paubuie Ha 3aBogax cyxoif neperoHKu Npu BHICOKOH 3KOHOMHue-
CKOl 3¢pekTHBHOCTH mnpouecca, oNnpeaensBLIeiicss TOBAPHOH LeH-
HOCThIO yKcycHOM KHCJIOTHE M METAHOJA, CMOJa NPeACTaBasIa co60i
O0peMenuresbublii 0TX04. Heo6XoQHMOe KOJIMUECTBO OCALOYHOM
€MOJIBI, yaue Bcero GyKOBOH, nepepabaTeiBasy AJis NOJAYYEHUS Me-
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JHKAMEHTOB H BeTepHHApHBIX mpenapartos. OyeHb YacTO ee CXKHranu
B TOMKaX 3aBOAOB CYXOH MepPeroHKH.

C naneHuem LleH HA YKCYCHYIO KHCJOTY H METaHOJA B CBA3H
C pa3sBUTHEM CHHTETHYECKHX MeTONOB HX MPOH3BOJACTBA BCTAJN Ha
ouepefb BOMPOC O pPalMOHAJbHOM HCMOJb30BAaHHU cMmoJbl [lepBhie
e MoNbITKY B 3TOM JieJle yBeHuaJuch ycrmexoM. BEINyck B Buie
TOBAPHOTO NPOAYKTA TOJABKO OAHOH (PaKUHM HPeBeCHOCMOJAHHX
Maces — aHTHOKHCJIHTE/S1 Pe3KO H3MEeHHJ LEeHHOCTHbie COOTHOLUEHHs
NPOAYKTOB CYXOfl MeperoHKH JHCTBeHHOH apeBecHHbl. as npumepa
npHBeJeM COOTBETCTBVICIIHE UH(PH MO OAHOMY H3 3aBOJAOB.

Ilo BbLIpaGOTKM aHTHOKHCJHUTENs] UEHHOCTb MpoAykToB (B %)
packmaaabiBasach TakK:

YkcycHas &®uciota . . . . . . . . . . . . . 054
ChHHUPTBL . « . « &+ « v e e e e e ... . . 268
¥roe . . . . . . . . ..o oo 92
YBapeHHas cMoida . . . . . . . . . . . . . . 86
[Tocne BbiMycKa aHTHOKUCAHTENA:
CMOMONpPOAYKTEL . . . . . . . . . . ... . 449
YkcycHas kucsota . . . - - . . . . . . . . . 334
CHBPTEL . . .« « o« o v e e oo e oo 18
VYrodb . . - e e e e e e e .. e . ... b6

C nosBjaeHHeM TaK HAa3bIBAeMBEIX 3IHEPrOXHMHYECKHX MeTOLOB
HCII0JIb30BAHHS O PEBECHHEI BONPOC O Peasn3alHH CMOJBI BCTaN elle
ocrpee. BuIXod cMOJIbI B CBSI3H €O cnelnbHKOA npouecca ¢ eAHHHUIE
TOMJIHBA 3HAUHTEJbHO yBEJAHYHJCSH, BhIpaxasick B 6—8% mns oca-
JIOuHOH cMoJbl, H oT 8 no 12% ans pactBopumoll. AGCOMOTHBIHA
BBIXOJ BEIpAa0aThiBAEMON CMOJBI TAKXe 3HAYHTEbHO YBEJHUHJICS.

B To ke BpeMsl JeCOXHMHKAaM, OTBEYAIOUWHM 32 XHMHYECKYIO
CTOPOHY KOMMIEKCHOrO MPOH3BOACTBA, MPHLIIOCh CHHTATLCA C TEM,
YTO, HCK/AIOYas M3 TenaoBoro OGajnaHca YKCYCHYIO KHCJOTY, OHH
TepsoT okono 1,7% noTeHUHAJNbHOH TeNROBOH 3HEPTHH TOIAHBA,
a uckJawouas cMmoay,— Ko 25%.

Takoe noJsoxeHue MoKeT ObITb ONPaBAAHO TONbKO peanH3alH-
eff CMOJIBI 1O LieHe, MpeBbIMALied CTOUMOCTD €€ TeMJIOBOro 3KBHBA-
JieHTa. DTOr0 MOXKHO HOCTHYb, €CJIH MPHMEHEHHe CMOJBI OCHOBBI-
BaThb He HAa ee HCXOAHBIX (PM3HKO-XHMHUYECKHX CBOACTBAX B LEJOM,
a Ha MOJYYEHHH M3 Hee UEHHBIX TPYNN OPraHUYECKHX COeNHHeHHH
HJM, elle Jyylle, HA BBIJEJEHUH H3 CMOJH HHAHBHAYaJbHBIX Be-
wects. [ns aToro ke HeOGXOLMMO CHeNaTb CMOJY MHOMOTOHHAXK-
HEIM CBIDbEM, HAHTH COOTBETCTBYIOILHE CbIDbeBble 3amachkl H 3KOHO-
MHYecKH 3¢ (eKTUBHble MeTOAbl €e TMOJyUueHHs.

Kartezopuu cbipoix OpesecHblx CMOA U ux TOBAPHLLL 86100

Otcrofinast cMosna 3aBofOB CYXOH NeperoHks pepesBa — ChIPbE
J0BOJIBHO cTabuabHOe H Haubosee u3ydeHHoe. ¥ Hac B CoBeTcKOM
Cotoze nBe Kateropun cMonbl — 6epe3oBas u 6ykoBasi (pexe OCHHO-
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sast). Ha rex ke saBomax mosyuaior H pacTBOpPHMYIO (Ky6oByiO)
cMony, U3 KyGoB-HCNapHTe/eil 1 BaKyyM-BhIIapHBIX annapaTos. Xa-
paKTepUCTHKA KyOOBOH CMOJIBI OYeHbL Heompe/eseHHa, TaK Kak B Bhl-
COKOHl CTeneHu 3aBHCHT OT PeXHMa MoJyyeHHs.

O6wuii BEIXOA 3THX CMOJ, CuhTad Ha | cKa. m® TeXHOJMOTHUYECKOH
ppeBecHHBl, npu w=10Y% cocraBasier 20—23 k2. VI3 HUX NpHMepHO
55% orcroiinoit U 45% KyGoBOHi.

l'azoreHepaTopHble CMOJIBI [OJYYaIOT B ra3oreHepaTtopax mpd-
Moro npouecca, paboramouiux Ha uene. B nacrosdinee BpeMs cocTas
rasoreHepaTopHbIX CMOJI XOpOIIO H3yyeH. Bbixoa takolt CMOJBH,
CYHTas Ha | ckA. M® HCXONHOH HpeBecHHBl, NpH 25% BJIaXKHOCTH MO-
)eT ObiTh NpuHST B 18—25 «ke.

XapakTtep cMoabl M3 kaHaJbHbIX neuelr npod. B. H. Kosnosa
POMEXYTOUHBII MexAy OOBIYHOH CYyXONeperoHHoi # raszoreHeparop-
poi. CMoJsa HecTaGuJbHA TOJMbKO BCJAEACTBHE NEeCTPOro cocTaBa
TeXHOJIOTHUYeCKOH ApeBeCHHBI 1o nopoaaM. Breixox okoso 18—22 ke
(0=10%) u3 1 cka. M3 apeBecuHbl.

TonouHyio CMoJly M3 CKOpoCTHO# Tomku-renepatopa LIKTH mno-
Jy4aloT TOJAbKO Ha KaHH(OJBHO-3KCTPAKUMOHHOM 3aBode «Baxrau»
T'opbKOBCKO# 06/1aCTH U3 CHELHPHYECKOTO ChIPbs — MPOIKCTPATHPO-
BaHHOH LUeNnbl MHEBOTo OCMOJa. ITO U onpejeJsieT B OCHOBHOM ee
xuMHyeckuil cocras. [To xapakrepy oHa G/HXKe K ra3oreHepaTopHLIM
cMonaM, YeM K peTopTHHIM. Bhixox (w=25%) 18—20 ke wHa
I cka. M8.

Xumuueckuil cocras 0cado4Hol CMOAbL

Hsyyennem coctaBa ocafo4yHOHd MHPOreHHOH CMOJBI KaK TAKOBOH
MOYTH HHUKTO U3 HCcaepoBaTesedl He 3anumasncsa. Mccnenosanu B oc-
HOBHOM CMOJIsIHble MacJ/a, TaK KakK MOYTH BO BCeX BHAAX nepepa-
6O0TKH cMOJIBI 06513aTe1bHO MPeJyCMaTPUBAETCS €€ MpPeABapPHTEIbHAS
TUCTHANSALHSA — pa3fieleHHe Ha CMOJISIHBIE MacJ/a H IeK.

Takum o6pa3oM, faHHbIE 0 XHMHYECKOM COCTaBE CMOJIBI HOCHJIH
KOCBEHHBIH XapakTep, OTHOCSCh HEMOCPEACTBEHHO JIHIUB K CMOJISTHBIM
MacjaM, a HX NoJyuanu U3 CMOJbl Bcero okoso 25%, napsay < 50%
NeKa — pewecTBa B TO BpeMsl COBEPIUEHHO HEH3YYEHHOTO.

Hoarve rofpr 5T0 O6CTOSATENLCTBO CJAYKHIO MNPEMNATCTBHEM /s
IOCTAaTOYHO TOYHOTO NPEACTABJEHHS O XMMHYeCKOM MOTeHLHaJje OT-
CTOHHOM CMOJIBI H BO3MOKHBIX Mepax ee HCMOJb30BaHHsA. B nocnen-
Hee BpeMs npU NOMOILU GoJsiee COBEPILIEHHBIX METOAOB AHCTHAMSALHH
CMOJIBI BHIXOZ Macesa YAaJjoch MOBBICHTB g0 60—70%. OgHoBpemeH-
HO Oblyiy MOJyYeHBl JaHHbIe O XUMHYECKOM COCTaBe neKa.

B pesysabrare, rosops 0 XHMHYECKOM COCTaBe Mace] H Iexa,
B Hacrosiuiee BpeMsi Mbl XapaKTepH3yeM XHMUUeCKYylo NMPHPOAY Bceil
OCafouHOoll CMOJIBIL. Caenyer n0o0aBHTb, UTO HA COCTaB OCAJOYHOH
CMOJIBl BAHSIET TAKXKe ellle OJHH NPHEM ee MepBHYHOH MepepaGoTKH,
Pacnpocrpansiiowuiica Bce wrHpe M wWHpe. ITO — IPOMBIBKA BOAOH
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UIH caaGeiMUM PacTBOPAMH YKCYCHOH KHCJIOTHI (KOHAEHCATaMH). JTy
onepauuo NpoBoAST AJs yAaJeHHs H3 0CajO4YHOH CMOJIBI BOZOpac-
TBOPUMBLIX BellecTB, YTo obJeryaer jajbHeilllee ee NPUMEHEHHe
M nepepaGOTKy M OLHOBPEMEHHO MO3BOJISIET HCIOJNB30BATh LEHHEIE
COCTABJAIOLIHE PACTBOPHMOH CMOJIBL.

OrcroitHble CMOJIBI MPEACTABJASIOT co60H Oypo-uepHble BA3KHe
KHAKOCTH C PE3KHM creuucpHueckuM 3anaxoM. Mx BHeluHsas xapak-
TEPHCTHKA NpHBefeHa B Tabua. 13.

Tabauya 13

XapaKTepHCTHKA OTCTOHHBIX CMOJ

Cyxonepeionnas u3 [asorene-
paTopuast s Tonku
INokasarean (i5% XBOi~ UKTH
6epesn Oyxa HBIX 10POA)
d2r ... ... ... L03 0,069 |1,11—1,13]1,10—-1,25
W, % oo o e e e 10 13 25-30 10-18
Jletyune kHcaAOTH (%) 4 4,5 3—-6 1,5—3,0

Ilo xMMHYeCKHM CBOHCTBAM M COCTaBY OCaJo4Hble CMOJbl He3a-
BHCHMO OT MX MPOHCXOXIeHUsi GJAH3KM APYr K Apyry. Bce xe aas
ra3oreHepaTtopHO# M TOMOYHOH CMOJI XapaKTepPHO CBOHCTBO H3Me-
HATBCSI NPH XPaHEHHUH; CMOJBI 3TH Kak Obl <«XKHUBYT», OCOOEHHO
B [IepBOe BpeMsl I1ocJe HX NMOoJyuyeHHs. VIaMeneHus B cMoje Hanpas-
JeHbl Ha 00pa3oBaHHe BBICOKOMOJIGKYJ/SIPHBIX BeLIECTB BCJAEACTBHE
TNPOUECCOB KOHAEHCAIHH ‘M MMOJHMEpPH3AIHA.

D10 06CTOSITEILCTBO BeCbMa 3aTpyAHHI0 OBl mepepalGoTKy oca-
JIOUHBIX CMOJ, ecaH Obl He siBleHHe OGParHOro nopsiaka— TepMo-
THAPOJIM3 NpH HX AHCTHJSIIMH, NPHBOJAALIHHA K HOJYYEeHHIO HU3KO-
MOJIEKYJ/IIPHBIX COeJlHHeHuH — Macen. B peaysbrare CPOKH XpaHeHUst
CMOJIBL NEpej pPa3TOHKOH ee NPAKTHYECKH HE BJHUAIOT Ha BHIXOA
MmaceJ.

Kpome toro, razoreneparopHas cMoJa 00/aajaer elle NOBblLEeH-
HBIM COJepXaHueM BBICOKOKMISII{HX COeJHHEHHH, MonaiaioLiux B Hee
B pe3ysnbTare HCYEPNLIBAIOLLEH NPOKANKH APEBECHOro yras nepeg
MOCTyIJIeHHeM ero B aKTHBHYIO 30HY 1IAXThl ra3oreHeparopa. B npo-
Lecce CYXOH TNeperoHKM IIpH HH3KHX KOHEUHBIX TeMneparypax
(450—500°) ata ¢pakuus ocraercss B APEBECHOM yrJe.

B cocraBe cMOASAHBIX Maces, MOJYYEHHBIX M3 OTCTOHHBIX CMOJ,
copepxkuTca okoso 15% kucaor, 40—60% denonos u no 30% neil-
TpPaJbHBIX BelleCTB.

TlpunaTo pasfensiTe cMoJsiHble Macja Ha ABe KaTeropuu: Jer-
KHe H Tskeunle, Jlerkie, or6upaeMble 10 MOMEHTA DE3KOro MOBbI-
IIeHHsT yAeJbHOro Beca (mpuMepHo 240° npu atMocdepHoM aasJe-
HHH), Ha3LIBAlOTCs ellle KPeo30TOBLIMH Mac/jaMH. B coctaB Jerkux
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Mmaces] BXOAST B OCHOBHOM OJHOATOMHble (deHOABl (NPOCTEHIIHA
(eHOT U ero NMpOM3BOIAHbIE — Kpe30J/ibl, KCHJEHOJBI), a TaKXe He-
NOJIHble METH/IOBble 3(HPBI THPOKATEXHHA M €r0 roMoJIoros (raas-
KOJI, KPE030J1, 3THJI- H NPOMUArBasikoabl). B cocTap TAXKeabIX Maces
BXOASIT JBYXaTOMHble (peHONBl (NMHPOKATEXHH H €ro rOMOJIOTH, I'HA-
POXHHOH) H HeNoJIHple MEeTHJIOBble 3hUphl MHPOTaJJioia H ero roMo-
JIOTOB.

B KoJIHUYECTBEHHOM OTHOIICHHH CYMMAapDHO MOMXKHO NPHHATb, 4YTO
B COCTaBe (EHOJNBLHOH YaCTH CMOJSIHBIX Macen coiepxkurcs: 15%
OJHOATOMHLIX (eHosoB, okoso 30% ABYX- u TpexaToMHbIX (heHOJOB
(MEpOKaTeXHH M 4-aJKHJINMHPOKATEXHHDI, MHPOrasao] H 5-afKHJAMH-
porannonsl) u okoso 40% HENoJHBIX METHNOBBIX 3(DMPOB 3THX MHO-
roaToMHBIX (heHOJIOB (TBasIKOJM H 4-aNKHJATBASKOJML!, |—3-1HMeTHIIO-
Bblii 3(hMp MUPOrajIo/Na H ero 5-aJKHJAFOMOJIOTH). AJKHIaMH 3Jech
ABJSIOTCS METHJ, 3THA H IIPONHJIL.

Huxe npusenedsl Gosee noapoOGHble LaHHBIE O cOCTaBe (DEHOJb-
HOH 4acTH CMOJISIHBIX Maced.

BrizeneHHble W OWHLICHHBIE (PEHOIB CBOJ;\}())?H&H;-
BOAHOA CMOJAH
Qeson . . . . . . . . . . . . . . .1 Hewmenee 0,39

TBAAKOM . . . . . . . .« . oo 0,86
4-MeTuarBaskoa . . . . . . . . .. .. 1,26
4-DTHArBASKOA . . . . . . . e e e e s 0,70
4-TTponuArBaskon . . . - . . . . . 4 . 0,36
TTHpoOKaTeXHH . . . . . . « . « .« .« « . . 1,12
MeTHANUPOKATeXHH . . . . . . . . . . . 0,42
IDTHAMHPOKATEXHH . . . . . « « . . . . . 0,14
1,3-duMertunoBuifi 3dup nuporamiona .o . . . . 1,03
1,3-dumetnaoBult aup 5-MeTwanmporaaiona . . 0,82
1,3-AuMerunosntit 3dup S-atwanuporaniona . . . 0,53
1,3-JuMeTuoBuil 3bun S-nponuanuporamiona . . 0,58
Beero . . . . . . . . L. 8,21

Xumuueckuil cocTas pacTs8opumort cmoabt

Henenne npesecHoit MUPOrEHHOM CMOJBI HA OCAJOYHYIO H pac-
TBODHMYI0O HOCHT HECKOJIbKO YCJIOBHBI xapakrtep. ITocKOJbKY 3TH
CMONILI B maporasoBOi CMecH HAXOAATCS B BHAe BOJOCMOJISTHOTO
Tymana, T. e. B TecHelillleM KOHTAKTe, [IOJIHOe pa3fieieHHe HX B KOH-
A€HCAHOHHBIX, CMOJOOTAEAAIOLHX ¥ OTCTOHHBIX anmaparax npak-
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THYECKH HeBO3MOXHO. B pactBopuMoil cMosie (BOJHOM ee pacTBope)
OCTalOTCsl Mejabyaiillie KaneJbKH OCAMOYHOM, Tyda XKe MepeXoiuT
B CHJIy XOpolleli pacTBOPHMOCTH 1,2-0pTOAHOKCHOEH30JBI H HEKOo-
TOpble DEPHBAThl MHPOTAJNOMA, MO IPOHCXOXKAEHHIO OTHOCALLHECH
K KOMIIOHEHTaM 0caJoyHoi cMoJbl. B cocraBe e coipofi ocuJouHoi
CMOJIBI MOXKHO Jerko OGHAapyXXHTb BellleCTBa YIVIEBOAHOIO Xapax-
Tepa W Apyrue KOMIOHEHTH, CBOHCTBEHHble pacTBopHMOil. OHH Ha-
XOAATCA B KanesabKaX KHCJIOH BOAbI, 3MYJbrHPOBaHHBIX B CMOJIe,
H, KpOME TOT0, YacTHYHO pacTBOPeHbl B Hel camoii. CteneHb pasje-
JIEHHS 0CaJO4YHOil H PacTBOPHMOH CMOJ 3aBHCHT OT pAlla YCJOBHH,
HO Ipexje BCero OT KOJHMYEcTBA BOMAbI, KOHAEHCHpPYyMoUleHcs OAHO-
BPEMEHHO CO CMOJIAMH: YeM OHO Bhille (H YeM Bbllle TEMIEPaTrypa
NMpOJH3aTa) B MOMEHT KOHTAaKTa M pacc/aaHBaHHusd, TeM IOJHee
IPOUCXOJHT pasjeJeHue.

ITo ycnoBuaMm jpaabHeduledi nepepabOTKH JKeJaTeIbHO CMOJIH
pasaensiTs HauboJiee MOJNHO, NMO3TOMY B COBPEMEHHBIX TEXHOJOTH-
YeCKHX CXeMax BCe UIHpe M WIMpe NPHMEHSAETCsH NPOMBIBKA OCanoy-
HOM CMOJBI, IpejluecTByloulas JioObIM BUAAaM ee AaJbHEHIIEro Hc-
M0Jb30BAHHUS.

o Tex nop, noka B NpOMBILLJAEHHOCTH pacTBoOpHMasi cMmoJa 6blia
npeacTaBjeHa JHIIb TaK Ha3biBaeMbIMH KyGOBBIMM CMOJaMH (Ky-
60BLle OCTATKH HcnapuTens TpexkyGoBOro annaparta, npuMeHsiolle-
TOCs B CHOHPTONOPOLIKOBOM MPOH3BOACTBE, U 06GECCMOJIMBAIILHA
BaKyyM-BbITapPHBIX annapaToB 3KCTPAKILHOHHBLIX LEeX0B), OHA MO CBO-
€My KOJIHYeCTBY W COCTABY HHTepeca He mpeAacrasasna. B pesyab-
TaTe MHOTHe rojbl ee nepepabaThiBaJH BMeCTe C 0CaA0YHOH CMOJOH,
paccMartpuBas Kak H3BECTHBIH cypporart.

CoBeplieHHO HHOH 0GOPOT NPHHSANO Ae/N0 NOCJ/e MOABJEHHS B IIPO-
MBIIIJIEHHOCTH MEPBUYHBIX MHPOrEHHBIX annapaTtoB, B KOTOPHIX HpoO-
HECC MHPOJIH3a JpeBECHHBl MPOXOAHT B MATKHX YC/IOBHAX (rasoreHe-
paTopsl, TonKa-reHepatop H T. A.). [Ipn BhImapke KHCJAbIX BOJ CTaJsH
nojyyars GoJblloe KOJNHYECTBO PACTBOPHMBIX CMOJ, H ¢ CaMoro
HayaJjia GblJo ICHO, YTO COCTAB HX Pe3KO OTJHYEH OT KyOOBBIX CMOJI.
B pesyabraTe orpoMHON MHoOroseTHeil paGoThl, NPOBEAEHHON COBET-
CKHMH YYeHbIMH, cefiyac HMeeTCs JOCTAaTOYHO CBEJeHHH 0 XHMHye-
CKOM COCTaBe PacTBOPDHMOH CMOJBI H HECKOJAbKO BaDHAHTOB TEXHO-
Joruu ee nepepaboTKH.

PactBopuMmas cMosia B OCHOBHOM cOCTOHT H3 25—30% 1,6-anruj-
po-1,5-rmokonupanoss (nepormokosan), 15% HoBonakoB (npous-
BOJAHBIE THPOKATeXHHa H APYruX ¢eHonoB), 20% saKTOHOB OKCHKHC-
JOT W HX noausdupos ¢ npeobaagaHueMm T-1aKTOHOB, 5—7Y% nu-
poKaTexHHa M ero MPOHM3BOAHBIX, 7% 3THJaeHrHKOAR, 5% raukoJe-
BOrO aJ/IbJeru/ia u Apyrux opraHHyeckHX coeiuHeHuii. Cpeau HUX Ha-
xoputcst 6—9% KHPHBIX KHCJOT Psila YKCYCHOH KHCJIOTH (yKcyc-
Has, MypaBbHHas, NMPONHOHOBAs, MacjsHas), MajabTosi (2 MeTHJ-
3-oxcu-v -nupoH), aueron (CHs— CO — CH.OH), mertuarauoxcanb
(CHs — CO — CHO), MeTHAUHK/IONEHTOHOJIOH, PEAYKTOHBI H JHAH-
THAPHA TIOKO3bI:
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OmnpeneJjieHHe KOMIIOHEHTOB, COJiepKaIUUXCs B pacTBOPUMOH
cMOJIe, NI03BOJIHJIO MpeXke BCero cle/aTh HEKOTOpLIe TeOpeTHYECKHE
BBIBOABI, KacalolllHecss BONpocoB ee 00pa3oBaHus.

BricoKkoe conepaaHHe J1eBOIJIIOKO3aHA B PacTBOPHUMOH cMmoJe,
HapaAAy ¢ HaJlM4KeM B OCaJOYHOH T'YMHHOBBIX KHCJOT rasiakTypPOHO-
BOM KHCJIOTHI — BELIeCTB, MPAKTH4YECKH HeJeTyuHX NMPH aTMOChEpPHOM
NaBJEHHH, TMO3BOJHAO CAENATh BBIROJ, YTO B AHCTHJJAT OHM nona-
AT B Pe3y/bTaTe MEXaHHYECKOro BHIHOCA MX C NMPOAYKTAMH rasu-
¢HKaUHK JPEBECHHBl H MSATKHX YCJOBHil NMEPErOHKH B TOKE rasos.

Hanuuue JneBOr/iloKo3aHa Hapsay € TAaKHMH BEIECTBAMH, KaK
METHJATAHOKCANAb, aleTON1 U 3THJIEHIVIHKOJb, N03BOJNJIO0 CO34aTh JA0-
CTATOYHO AOCTOBEPHYIO FHMOTE3y O XMMHYECKOH CTOpOHe MeXaHu3Ma
ux o6pa3oBaHHsl NPH TEPMHYECKOM pacnaje:

lencosa ruyepurolbord  Hecmainas

anvdeeud HOALHAG DOpra
C- H20H C-Hp0H CHp
] { i
C~-HOH C-HOH —H,0 COH
| l o — 1l _o —~
C-HOH cZ c?
+-= —= H H
(lZ-HOH C-Hp0H
) |
C-HOH C-HOH  ~—— (/7000610)
ol
“SH NH
Memunenuoncans Ayemon
?H3 CHj
{
('.‘.=O + Hpg—= C=0
(o} !
”
C\ CHoOH

"H
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fenmosa Tunonebsrd Imunés

ansdezud 2AUHOAL
C — Ho0H
]
C—HOH CH,0H CH,OH
-t-=-- — ) tHe
C—HOH c? ——>  CH,0H
| H »
C— HOH o
] Truyepunobord
c/o ansdeeud
\H
C~ HpOH

|

C—-HOH — (M Btrwe
(=0
\H

MccnenoBanust XHMHUYECKOro COCTaBa paCTBOpHMOﬁ CMOJIHI,
B NMPAKTHYECKOM OTHOILIE€HHH, NMPHBEJH K HCIOJb30BAHHUIO NMUPOKATE-
XHHAa 4 JEBOTJIIOKO3aHa: NepBOoro— B YUCTOM BHJAE, BTOPOrO — B BH-
Ae CMECH ¢ psAaAOM IAPYruX BELIECTB. Hpaxruqecxoe 3HAuYeHHe HMeeT
H HaJU4He B paCTBOpHMOﬁ CMOJIe MaJbTOJa

CoO
HC COH

HC C-CH,
(o]

urparwoniero, rno-BMIMMOMY, H3BECTHYIO pPOJIb B Iripouecce XKHA-
KOCTHOI'o KOIN4Y€HHsA pbl6bl KOHUEHTparaMu paCTBopeHHOﬂ CMOJIbI,
A TaKXKe METHJIUHKJJAONEHTEeHOJNOHa

CH 3
C
H,C COH

H2C co

— UCXOAHOro NMpOAYKTa AJs1 CHHTe3a AYLIMCTBIX BellecTB (aHa-
JIOTOB KaCMOHa) H G-KanpoJakraMma. AHaJOTH TOC/AEeQHEero CyXKaT
HCXOLHBIM CHIPbEM [JIsl H3TOTOBJIEHHS] MCKYCCTBEHHBIX NMOJHAMHIHBIX
TKaHej THna kanpoHna. Hainuuuem peayKTOHOB B cOCTaBe PacTBOPH-
MO#l cMOJIbI OGBSCHSIETCS CTOMKOE OKpAlIMBaHHe PyK Y pabouux Ju-
TeAHBIX LEeXOB NPH MNOJb30BAHMH KPEMUTEJNEM, H3TOTOBJEHHBIM H3
KHCJI0i BoAbl (KpenuTtenb KB — HeobGeccMoneHHbIH).
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Texnonroeus nepepaboTku 0Cado4HOU CMOAbL

Cywecrsyomias B HacTosillee BPeMsi TEXHOJIOTHA mepepaboTK:i
OCaJ0YHOH CMOJIH OCHOBaHa HA NeperoHke ee B Ky06ax nepuopHye-
ckoro aedcteus. O6biuHO KyGbl MMeWT eMKOCTb 4—14 M3, orueBoif
HarpeB W OJHOBpPeMeHHO Nonauy ocrporo neperperoro (300—3507)
napa. Bakyym okono 300—400 uu pT. ct. [Ipn neperoHke oT6HpaloT
caedyolye gpakuuu:

KHCAy0 BoAy (kucaotHocTe 4—10%);

JIeTKHe Macha;

Kpeo30ToBble Macaa (dJaoToMacao); orrousiorcs npu 190—240°;

aHTHOKMCJHTEJb, OTTOHsieTcst npu 240—300°;

TAXKeJble Macaa, OT6HpaloT npu temneparype sblie 300°.

B kyGe ocraercs mek, KOTOPbIH CAHBAIOT B NEKONDHEMHYIO sIMY,
rje OH 3aCTBIBAE€T, a 3aTeM BbIJAMBIBAETCS1 W H3BJEKaercs.

O6wuit Boixoa cMosstHbiX Macen 35—40%, 13 HUX: aHTHOKHCJIH-
reab 20—30%, nerkne u xpeosotoBble 5—10%, TsaxKenble — 0K0JD
2—49%.

Beixon neka 45—559%.

Ky6oBan neperonka npeacrasJsieT co0oii BecbMa HepalHOHaJb-
HbIA, ycTapeBlunit Mertoj] nepepaborku cmosabl, Ilpu Gosbluom pac-
xofe tonauBa (okono 0,5—0,55 T ycaosHoOro tonsauea Ha 1 T cMmo-
Jbl) BBIXOJ €JHHCTBEHHOTO IEHHOTO TOBapHOTO MNMPOAYKTa — aHTH-
OKHMCJIMTE/Is1 (OH XKe aHTHMOJUMEPH3aTOp), HAXOAAIero YCTOHUKBhH
cGbIT, cocTaBasier B cpeaHeM Toabko 25%. PaorauuonHble Macaa
NoJYy4yaloTCs HU3Koro kavectBa. Ilex nmpuMeHsieTcss Kak Chipbe AJd
NoJyueHHsl psfa NPOAYKTOB:

1) npeeecnonexosoro kpemurens IIT (50% neka, 30% cyxoi
cyabdurnoit 6apanl, 20% rauHb) A5 YYTYHOJHMTEHHBIX LUeXOB;

2) nnacrugukaropa LHHUIIC (nmek {,=75—90°, 1000 ke me-
Ka+750 x2 20Y%-uoro BogHoro NaOH), cHuXKalollero pacxop Le-
MeHTa H NpPHAAIOIEr0 MOPO30CTOHKOCTh GeTOHY;

3) npocruaouynoro papa (80—90% nexa+10—209% rsaxkenoro
CMoJIsiHOrO Macqa) aJjs o0yBHOTO NPOH3BOACTBA.

B naGopatopHblX 1 noay3aBOJACKHX YCJOBHSIX OCBOEHA HenpephiB-
Hasi pasroHKa CMOJbl B annaparax THIa 3BanopaTopoB H KaMepHbLIX.
[Tonyuenn Gosbluue BBIXOAB- CMOJSIHBIX Maces, AOCTHTAIOLLHE
60—70% or cyxoi Macchl CMOJBL. IDTH MeTOAbl MNOKa HAaXOAATCA
(xaMepHbI crocoG) B cTaauH NPOMBIIIEHHOTO OCBOEHHA.

B xonme 1960 r. 6bin OCYLIECTB/JEH B NMPOH3BOACTBEHHBIX YCJIO-
BHSAX ONBIT PA3TOHKH ra3oreHepaTopHoil cMOJbl B TPyO4YaTOM CMOJIO-
neperoHHOM anmnapare cjaHueBoro komGunarta Koxrtna-fpse. I1pun-
u¥n paGoTHl 3TOro amnapara COCTOMT B NPONYCKaHHH MOAOTPeToH
CMOJIHI YeDe3 Harperyio TpyOy NOA AaBJjeHHeM M NPH CKOPOCTSX,
o6ecneunsatoliux typ6yneHtHoe nBHxKenue. IlonyuenHaa cmech ne-
Ka, Maces M BOJABl celapHpyeTcs Ha COCTaBJSIOLLHE B NPOCTEHIIHX
KOJIOHHBIX annapartax. OnblT NOKasas NOJHYI0 Leaeco06pasHOoCTb
NpuMeHenus 3Toro meroza. B Tpy6uarke ([—440 s, 45 mm) npd
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nasaenHu 5—7 arm, temnepartype 260° u pacxoie culpoft cMoabl
okosno 900 kefwac nonyuunu BbIXOA Macen 52,5% ot cyxofi cMoJbl,
a nek (t,=56—72%) pasaunu B MEWKH H3 KPapT-UENTIONO3bL.

TexHonO2US PACTBOPUMOL CMOAbL

B Hacrosiiee BpeMsi paCTBODHMYIO CMOJY nepepa6aThiBaioT TOJb-
KO Ha ABYX 3aBOJaX: Ha KaHH(OJbHO-IKCTPAKUHOHHOM 3aBojle «Bax-
Tan» u Mxesckom xumuueckoM. B xumuyeckom uexe Ne 2 3aBonma
«BaxraH» 0camouHy0 CMOAY NMPOMBLIBAIOT KHCJOH BOJOH H3 CTOKOB
TPAHCMOPTHOH cHcTeMbl rasa u uuctofi Bono#t. IlpombiBaior aus
TOro, 4To6H CHH3HTH B OCAJOUYHOH CMoOJie COJepIKaHHe BOJAOPACTBO-
PUMBIX BEeLIECTB M OTHOCHTEJbHO NOBBICHTb COAepPKaHHe KaHH(PO/b-
HBIX BeELIEeCTB.

[TpombiTas ocamoudass cMmoJia ABJASETCS TOBAPHLIM MPOIYKTOM.
Ona paspensercs 1o TeXHuueckum ycaosusim Ha cmoay CTC (cmona
tonodHas coipas) u CTC-p (cmosa Ttonodysas, cblpas, peresepar-
Hasl) 1 OPHMEHSETCsl AJs NMPOCMOJIKH BOJIOKHHCTBIX BELIeCTB (KaHa-
Tbl, CYJAOCTPOHTEJIbHAS NaKAA) H B Ka4eCTBE MATUUTE/S HCMO/b3yeT-
cf B pereneparHoM npousBofdctse. [locsie orcTtamBanus oforamieH-
HYI0 BOJOPACTBOPUMBIMH BEILECTBAMH KHCJAYI BOAY BBITAPHBAIOT
o d=128—1,30 u B TakoM BHIe pPEaNU3YIOT KaK KpemuTegab
KB — ueoGeccmontensbiii (o TY 217--52), a B nocJaefHee BpeMs
KaK  KONTH/ABHYIO MHAKOCTb Jist  PBHIOHOH  MpPOMBILIIEHHOCTH
(BTY 770 —57).

Bonee cosepuienHoft siBAsieTca nmepepafoTKa KHCJAOH BOABI HA
MxesckoM xumuyeckoM 3aBoje. Huxe npusejeHa npHHUUNHAIBHAA
TEXHOJIOHYECKas cXema Iipollecca, MPHHATAA Ha 3TOM 3aBOJe.

Kucnas soaa

Y napusanue MMapwt
o d = 1,06 ~ 1,20 > Bounl u O6patborka - CaAc
ykcycuo#t Ca (OH), 1)
i KHCAOTH! Brinapxa
Kucnas Boaa H CyluKa
ymapeHHas 1
¢ Texunueckas
3¢up ———» JKkcTpakuHa ———-—» Boanwiit YKCYCHO-
i S(HPOM 0CTaToOK KajblUueBass CONb
v v
OTronka <— D bupHbLH Ynapusakue
adupa IKCTPAKT [
V v
Kucabtit Jlurefinuit
9KCTpakT ——» PekTHHUKaLHA xpenutenap KB
7\ d=13
7N\
/ N
" Cuipse deroan
Kucaora — co

coipey
174



ITo nepBoHaYa/NbLHON cXeme MpeAROaAaranach M3 chipbix ¢eHo/I0B
BhIpabGa‘isIBaTh YHCTHIA nMHpoKaTexuH. B Hacrosllee BpeMs ‘M3 dpak-
IHKH CHIpLIX (PEHOJIOB NpedJaraeTcs NpPoU3BOAHTL MOHH3HTEb BA3KO-
CTH A5 IJIMHHCTHIX PAcTBOPOB NpPH GypeHHH He(dTAHBIX CKBAMXKHH —
[M®dJIX  (nonusutenb ¢eHOAbHHH JecoXxHMHuecKuit). Ilpenapart
onpo6oBaH B He(dTAHOI NMPOMBIILJIEHHOCTH, B CJOMXKHBIX reosoruye-
CKHX YCJIOBHSIX, H SABJAETCA BecbMa  HYXHBIM H HLehHUHTHBIM
NMPOAYKTOM.

[TPJIX saBasercas MeTaHOCYIb(GOHHPOBAHHBIM TPEXKOJBYATHIM
HOBOJIaKOM H H3TOTOBJSIETCA MO CACAYIOLIEH CXeMe:

ONG
HOHgC CH,OH eSOy

OH

OR CH,
lupoxamerun HJumemunon- uponamerus

n8PAKPEION
u fansee
CH. HO-CH,-0S0; NG +NQOH
OM '

OH CH3
Tpexwonsvamesd KHob0NaK

CHz CH, CH,0502 N0
H Ok
OH CH,3 OH

Hamouebas Coa6 CUHMZHA

Ocnosx—me onepauyuud B 3TOM INPOM3BOACTBE:

1. TlonyyeHue METHJONBHBIX NPOH3BOAHBIX H3 YACTH d)eHoanoro
axcwpaKTa nyteM o6paGoTKH ero opMaJHHOM B npucchmﬂn ej1Ko-
FO HaTpa npH OXJaXKAEHHH.

2. KonpeHcauuss OCHOBHO#I Macchl (eHOJOB € NOJYUYEHHBIMH
MEeTHNONbHBIMH MPOH3BOAHBIMH NpH HarpeBanuu o 100° B nmpucyr-
CTBHH CepHOH KHCJOTHI.
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3. dopmaabcyabpuTHpOBaHHEe — 06paboTka  ¢dopMajHHOM H
cyaburom Hatpusa npu 100° B NPUCYTCTBUH LUEIOUYH.

4. Cyuka 0 nOpomKOO6GPa3HOro COCTOAHMSA HJH yHNapHBaHUe 10
W= lSO/o.

U3 ¢enonos, coaepKalluxcs B APEBECHbIX CMOJaX, pa3paboTaHo
noJiyyeHHe H APYTHX LEHHbIX XHMHYECKHX MPOAYKTOB:

a) repOuuugoB tuna 2,4D (2,4 — AUXTOPPEHOKCHYKCYCHAs KHC-
Jgota) u 2M-4X (2-MertnJ, 4-xJ0pHeHOKCHYKCYCHAsI KHCJOTA),

NPHUMEHAIOUIMXCS  IJ5i  YHHUTOXKEHHS JBYXAOJbHBIX COPHSIKOB
¥ KYCTapPHUKOB JIUCTBEHHBIX MOPOJ; ‘

0) TepMODEaKTUBHBLIX KJ€eB AJs1 APEBECHO-CTPYKEUHBIX IIJIUT,

B) HEHOHOTEeHHbIX MOBEPXHOCTHO AKTHBHBIX BEIUECTB — MOMOIIUX
cpeacrs tuma OI17 u OI110;
" T) CHHTaHOB — CHHTeTHYeCKUX AyOHTeJSell KOXKEBEHHOTO Chipbs.

Bce 3TH npoayKTHl CHHTE3HPOBaHbL, ONPOOOBAHBL M HX MPOH3BOA-
CTBO B TOH MJAH HMHOH Mepe INPOEKTHPYIOT COOTBETCTBYHOLLHE
HHCTHTYThI.

Fnmasa 8

CMOJIOCKHNUIAAPHOE NPOU3BOACTBO

CMOJIOCKUNIUAapHOe MPOU3BOJACTBO — CTAPEHIIHH BHI JIECOXHMH-
YeCKOTo NPOHU3BOACTBA. B LOPeBO/IIOLHOHHBIH MepHOA Ha TEePPHUTO-
pun Poccuu HacuuThiBasiock 0okoJo 7000 cMOJMOKYPEHHBIX yCTaHo-
Bok. [lepen Beaukofi OrteuecTBeHHOH BOWHOH NPEeANPHATHSI 3TOrO
TMna BbipabaTbiBadu okosio 44 000 T cblpol COCHOBOH CMOJBE
u 11300 r cyxoneperondoro ckunuaapa. M3 storo xonndectsa 3kc-
noptuposaiock 10000 r cmonbr u 2000 7 ckunuaapa.

B Hacrosmee Bpema B CCCP pripaGartbiBaeTcsi CMOJbI OKOJO
40 000 1, ckunupapa 16000 7. 3a nocnegHye rojibl NPOAYKTH CMOJIO-
CKHIHAAPHOro NMPOU3BOACTBA NMOTPelLMAI0T KPYNHbIE 3aBOAbI N0 pere-
Hepaluuu pe3HHbl, CaMo e CMOJOCKHNHAAPHOe NMPOU3BOACTBO MOYTH
He M3MEHHJIOCh U OCT2eTCSl HA HM3KOM TEXHHYECKOM YypPOBHE.

J  CoipbeM anst CMOJOCKHNIHAAPHOTO NPOU3BOACTBA MOTYT CAYKHTh
MHOTOYHCJ/EHHbBIe BHABL OCMOJIOB. B 3amaaHbiX M BOCTOUHBIX JI€CH-
cteix paitonax CCCP npuMedsieTcss nodTH HCK/IKOYHTEJNBHO MHEBLIH
ocMmod, Ha CeBepe HApsiLy ¢ MHEBBIM OCMOJIOM IIHPOKO HCNMOJNB3YETCH
«CMOJIbE-N0ACOUKA».

B ocHoBe TeXHOJOrMY CMOJIOCKHTIHAAPHOTO POU3BOACTBA JICKHUT
NpoLece MUPOreHHOro pacnaga B GeckucjaopoiHolt atmocdepe. Oco-
GeHHOCTb npollecca o0yCcJOBJAHBAETCS HA/JMHYHEM B CbIpbEBOM Mare-
pHaJe 3HaUHTENbHOTO KOJNHUYECTBA eCTECTBEHHBIX CMOJ, B pe3yJabrare
4ero B peaklUHOHHOM NPOCTPAHCTBe (peTopTa, feyb) BHAUAJE OTrO-
HAETCS JierkKash 4aCTb CMOJIMCTHIX — TePNEHOBBIX YIVIEBOLOPOLOB
H YaCTHYHO CMHPTOB, & 3aTEM NPOHCXOAHT NHPOTEHHBbIH pacnajl OLHO-
BPEMEHHO APEBECHOro BELeCTBa M KPHUCTAJJIHYECKOH 4aCTH CMOJIHC-
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ThIX — CMOJISIHBIX  KHCJOT. TexHosorua npoiecca TakoBa, 4TO
YyIOMSAHYTbIe CTAAHH Y€TKO He pas3rpaHHu€Hbl H JAlOT CMeLlaHHbIe
[IePBHYHbIE TPOLYKTHL.

[as cMOABl 3TO MOJIOXKHTENbHBIH (AaKTOp, TaK Kak oHa ofora-
H(aeTCs KaHU(OJIbHBIMHU BelleCTBaMH, YTO NpUHaaer et ocobylo LeH-
HocTb., CKMNHAAD, HANPOTHB, 3arpsi3HsieTCst NMPOAYKTAMH MNHPOJHU3a
ApeBecHHbl ((eHoJbl, HelTpaJbHBle ApPEeBecHOCMOJsIHblE Macja
H T. &) H OLHOBpEMEHHO NpHoOpeTaer TEMHYID OKPAaCKy H pPe3KHi
3anax, CHMXKaloulHe ero TOBAPHYIO WEHHOCTh. Ecau B KayecTBe
ChIPbSI IPUMEHSIETCSt «CMOJIbE-NI0JCOUKA», TO B MHPOreHHoM anmapare
MPOHUCXOLHUT ellle OJHH MPOLECC — BbIJABKA IOBEPXHOCTHO Pacro-
JIOKEHHBIX HEeJeTYYHX BeUIeCTB. DTH BellecTBa (TaK Ha3biBaeMas
«cepKa») npencraBdseT cob0il cMecb HOPMAaJbHBIX H OKHCJEHHBIX
CMOJISIHBIX KHCJIOT, OCTABLIYIOCS HA MOBEPXHOCTH KapPpHl [10CAE HCla-
penus cxkunuiaapa. Crexkas B pacnaaBJeHHOM COCTOSITHMHM MO AHHILY
annapara B CMOJIONPHEMHHKH, OHY CMELINBAIOTCS CO CMOJIOH H, KpH-
CTaNNH3YACh, NMPUAAIOT MOCJAeAHell crelnH(UuecKHii BHEIIHHH BHX,
HANOMHUHAWOWHE uyepHyl0 HKpYy. Takasa cMo/a Ha3bIBAETCA <«HKDSH-
Koil» M 0cobo ueHUTcH norTpebutensiMu. [lxeBblff ocMoa paer Ttax
Ha3blBaeMble «rJajkHe CMOJBI».

CucTeMbl CMOJIOCKHITHAAPHBIX YCTAHOBOK BecbMa pasHoobpasHbl.
B xauectse nmepsuMuHOM KJAaccu(PHKauuy OepyT AesqeHHe HX HA NeuH,
HMEIOL(He KHpIHYHble Kamephbl, M PETOPTHI, WM Ka3aHbl, Kamephl
KOTODLIX BBLIMOJNHEHbl U3 MeTaJJa.

HauGosee pacmpocTpaHeHHBIM annaparoM siBagerca MuHckad
peropra. OOMypoBKa — KDAaCHbIi KHpPNH4Y, [Js TOMNKH — OrHe-
YIOODHBI.

PasnenaHHblii 0CMOJ BPYUHYIO YKJAaAblBaeTCst B peTOpTY, mocJe
3TOTO repMeTH3HPYIOT 3arpy30yHOe OTBePCTHe H 3aKPbLIBAIOT MPOXOA
B CMOJISIHYIO CHCTEMY, CKHNMMAapHasi cucTeMa orkpsita. [locse mpo-
rpeBa HauHHAeT OTrOHATbCS CKUNHAAp W BOJA.

Hns nepexoga Ha oTGOp CMOJBI OTKPBLIBAIOT CMOJMSHOH GOPOBOK
H [ePEKPBIBAIOT cMONAHYI0 chcTeMy. CMOJMy OTrOHSIOT 10 TexX mop,
NoKa HCTeueHHe ee He CTAHET CAa0bIM H H3 NMOCJAeJHEro KOHJeHcaro-
pa naposoii CMOJIbl MOHAYT MOYTH GeclBEeTHbie rasbl.

Brixog, npoayktos (B ke) Ha | cka. m® ocMoaa:

CKHIOHAAP-CHIPELL . . . - « « « « « « « . . 1417
CocHoBasi cwpas cMona . . . . . . . . . . . 36—42
¥Yroas ocMoJpHME cocHOBME . . . . . . . . . 65=70

TogoBas npou3BOAMTENbHOCTD MHUHCKOH pPeTOpTHl N[O  CHIPBIO
M TOBapHbBIM NPOLYKTaM:

OCMOIA . . . o e e e e . 1400 A
CMOABL . . o v o e e e e s e, 3D m
CKHIHAAPA . . - « « « « « o v v v o v o 2Am
Ve . . . e e e e ... 9 m
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3artpatsl Tpyaa Ha 1| u® nepepabaTbiBaeMOTO OCMoJia (cpeaHe-
CMETHble HOPMBI B 4eJIOBEKO-AHAX):

3arotoBKa ooMosMa . . - . . . . .« o . . . . . . L3
BuBo3ka ocmoaa (cpenHee paccTtosinme 5 xa) . . . . . . 032
3arotoBka TomauBa (mpoBa) . . . . . . . . . . . . 024
IlogBO3Ka TOMAMBRZ . . . . . . . . . . . . . . . . 04
Pasgeika celppt . . . . . . . . . . . . . . . . . 015
O6cnyuBaHHe yCTAaHOBKMH . . . . . . . . . . . . . 085

Becero . . . . . . . . . . . . . . .30

OGe3BoxeHHast  COCHOBast cMoJla — CMOJISHBII TaJaunor

(FOCT 840 — 41) mosxHa cogepxkaTtp He Gosee 0,5% Baaru, sery-
YHX BellecTB He Gosee 6% M BOAOPACTBOPHMBIX KHCJOT (B mepecue-
Te Ha yKCycHywo) He Gousee 3,0%.

~’B OCHOBHOM COCHOBBIE NHPOTeHHBIE CMOJBI NPUMEHSIOTCA AAs
MPONHTKH BOJIOKHHCTHIX MaTepHAJIOB H B KauecTBe MSTUHTENS B pe-
reHepaTtopHoii npombiieHHocTH. B nmepBoM cayuae weHsaTcs ee
aHTHCENTHYECKHE KOMIIOHEHTH ((eHOoJbl H HX MPOH3BOAHbLIE) B KOM-
nJeKce ¢ fepHBaTaMH KaHH(OJH, NPHIAIOWHMH H3AEIHI0O BOAOYNOp-
HocTh. [lnis nmpousBoAcTBa pereHeparta Tpefyercs, YyToGbl npenapar
(MATYHTENB) MMeJ JOCTAaTOMHO BBICOKYIO TeMIepaTypy KHIeHHs, BHI-
3plBaa HaGyXaHHe pe3HHbl, HMeJ JOCTATOYHYI KHCJIOTHOCTBL (He
ke 1,6% B mepecuere Ha yKCycHyW0), 06ecneyHBaloOLLyl0 FHAPOJH3
OCTAaTKa TEKCTHJS, H COAepKasJ HEKOTOpPOoe KOJNHUECTBO eCTeCTBeH-
HbIX CMOJISIHBIX KHCJOT, MOBBIIIAIOWIUX (PH3HKO-MeXaHHYECKHE [10Ka-
3artesiu peresepara. '

nyoneperouuue CKHNIUaAphbl

OHH 1BASIOTCS HU3KOKAYeCTBEHHBIMH NPOAYKTAMH MO CPaBHEHHIO
C TAKHMH CKHIHJAapaMH, KaK TepreHTHHHOe MAacJjo, CKHIHAAD 3KCT-
PaKUMOHHBI HAH cYyabdaTHLH, Hanbosee ueHHas ux 4acTb — Tepne-
HOBbIe YIJIeBOAOPOAbLI — COAEPIKHTCS B CYXONEPEroHHBIX CKHnHgapax
B koauuectBe oT 50 1o 85%. OcranbHylo yacTb B OCHOBHOM npen-
CTABJAKT MPOAYKTH TEPMHYECKOrO pacnajga APeBeCHHbI: XKHpHblE
KHCJOTH, (heHOJbl, napadHHOBbIE YIVIEBOAOPOALL H T. A.

CO6biT cyxomeperoHHbIX CKHIHZapoB 0e3 npegBapUTe/bHON
O4YHCTKH Bce GoJsiee H GoJee 3atpyassiercsa. OuucTka cKHnugapa —
HOBOJIbHO CJIOXKHAsi TEXHOJIOTHYecKasi OfepallUsi (lneperoHka ¢ na-
poM, 06pab0TKa M3BECTbIO, KAyCTHYECKOH COJ0#H, CepHOH KHCJIOTOMH
H PeKTH(QHKaUHA), NOBbILIAWLLAS ce0eCTOMMOCTh OYHILEHHOTO CKH-
NHAApa A0 TAaKHX NPELEJOB, NPH KOTOPbIX HEBO3MOXKHA KOHKYpEH-
UHA ¢ BHILIEHA3BAHHLIMH COPTAMH CKHNHAAPOB, NOJYyYaeMbIX WHBIMH
MYyTSAMH.
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W3 npeanoxenuit, HanpaBJeHHbLIX Ha YyJyulleHHE CMOJOCKHIIH-
JapHOro NPoOU3BOACTBA, CleAyeT ynoMsHytb o pabore LUIH3JI u Un-
CTHTYTA JIECOXO3RHCTBEHHbIX mnpoGiaeM JlaTtBuiickoit AxaneMuu
Hayk. Ilo nepsoMmy npeanoxenuio yayudwaercs pabora CyulecTByio-
IMX MHHCKHX peTopT, yBesHuuBaercs na 30—40% npoussoauten-
HOCTb ¢ HEGO/bIIUM yBeJHYEHHEM yIeJbHbIX BHIXOLOB CMOJbI H CKH-
NUaapa ¥ CHUKEHHeM Dacxofa Tomsiusa. Bropoe mpefyiokeHHe TOXe
OTHOCHTCSl K yayulueHHio pa6oThl MuHckux petopT. [lyTeM ycTaHoB-
KH BEHTHJISITOpa ¥ TPyGuaToro Tennoo6MeHHHKA yckopsiercss 060poT
Ha 25—35Y% u HeCKOJbKO NOBLIIAETCS BLIXOA NpPOXYKTOB.

Monyuenne Gepectsinoro perts

ChipbeM IJs1 3TOTO NMPOH3BOACTBA CJYXHT BHEWHHH cJoii Gepe-
30BOil Kopbl: Genas, rubxasa Oepecrta, HHAue Ha3blBaemas cKaJoi.
OHa pe3ko oOT/aHYaeTcsl NO (QH3NKO-XUMHUECKHUM CBOHCTBAM OT
ayGsiHOTO €109 — 3a3esieHH H TeMm (oJiee OT CTBOJIOBOH 4YacTH jJepe-
Ba..Ilo nanubim B. M. lllapkosa, coctas 6epe3oBoil KOpbl Xapakre-
pH3yeTcsl CAeAYIOIHMMH NaHHbIMA. (Taba. 14).

Tabauya 14
Cocras Gepe3osoii kopsl B %
bepesoBas E,‘l‘f{ Eg:& Me- | Jlety- {Lleanwo-| lekco- yg:l'em- Men-| Cyb6e- | Jlur-
3ona | grer- | sker- |TOK- |uHe KH- kueao- | TO~
Kopa pakr | pakr | CRa | €a0TH { A03a 3aHB tp | 33HB| DHH | HHH
' bepecra | 0,52 4491 24,782,591 1,1 385 — |22 48| 344 | —
ny6 . . |242 | 21,80| 131 |32 [ 0,77 | 193 | 51 | 735 |125; 0 24

Bepecty 3aroToBsilOT pa3qHYHBIMH crocof6aMH, YTO OYeHb
8AHAET HAa BBIXOJ M KayecTBO KOHEUHOrD NpoAaykTa — 0epecTsiHoro
mertsi. Hauayuulee cbipbe — «COKOBYIO» OepecTy 3aroTaBJIHBaiOT
B CE30H COKOJBHIKEHMs: NMPaKTHUeCKH B anpese, mae. s ompene-
JeHHs Hauasta cGopa na GepecTe Hanpe3aloT HOXOM HeGOJbIIOR
TpeyronbHUK., Ecau yriasl TpeyrosbHHKa OoTOHAYT OT ayb6a U HAuHYT
3aBOpayMBaThCS, 3HAYUT HACTYNHJIO noaxoadulee aas c6opa Bpems,
B IDOTHBHOM CJyyae cJeayer NMOLOXK/IATh ellle HeCKONbKO AHeH.

Bepecry 6e3 ny6a cHHMAKOT C pacTyllux RepeBbes. [Ipuronnbim
ApeBocToeM cuHMTalTcy Gepe3HsakH B Bodpacte 40—60 ner ¢ auamer-
pom na BbicoTe rpyau He meHee 10—12 cu. CneunajbHbIM «KoCa-
peM» — HOKOM, CHaGXXeHHbIM OrpaHHuHTeseM TCAYOHHBI, [denawooT
Halpes BAOML CTBOJIa HAa BbHICOTY a0 4 x. Depecra B BHAe noJoro
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UHJIHHADPA Jerko otaensercs or gayba. Ecau Hoxk, npope3aB 3ase-
JieHb, He 3ajles KaMOHaJbHBIH CJOH, Takasl oOnepaunusi NPOXOLHT
noys4 Oe36osie3HeHHO A fepeBa. Ha Mecre cHsiTOH GepecThl BBIpa-
CTaeT HOBasi, TOHKasg KOpUUHeBatas «GapMa», MaJONpHrogHas AJS
MIOBTOPDHOTO HCNOJb30BaHMsl, HO oOeclneuHBamOllas KH3Hb [EpeBy.
Hopma Beipa6otku ceipoit Gepecthl 100—150 xe na paGouuii aeHs,
B OTJEJBHBIX CJY4YasX, DU BBICOKOKAUECTBEHHBIX APEBOCTOAX H XO-
pollo opraHu3oBaHHON pabote, A0 400 xe. Brixoa B cpepnem 1,5 7
¢ 1 ea uucroro Gepe3dusika (ot 400 mo 2500 ke). Ilnactel Gepesm
CyllaT B MaykKax WJM Kyuax U B JaJbHeilleM NpecCyloT Ha NMPUMH-
THBHBIX YCTAQHOBKAX — «XKOMax».

I m® coipps (w=20%) HempeccoBaHHOH O6epecTHl  BECHT
90—100 ke, npeccoBanHoii 140—150 ke.

BanexnukoBy OepecTy co6HpaioT B 3aXJaMJeEHHBIX MJIH Tope-
JbIX Jecax (majnosas 6epecra). Bepecra coxpansiercs, moToMy 4rto
OYEHb YCTO#YHBA N0 CPABHEHHIO CO CTBOJBHOH YacTbiO M JyOOM MO
OTHOLIEHHIO K rpubam H OakrepHsm.

ITOT BHA Chipbsl SBJSIETCS BTODPOCTENEHHBLIM. DJiH3Kka K He-
My 1o KauecTBy OepecTa, CHHMaeMas ¢ Kpsukell Ha ¢aHepHBIX
3aBOjax.

Hauxyamum cbipbeMm aaa AerteKypeHus saasercs Gepecta, CHU-
maeMmas ¢ apoB. CHUMAIOT ee CMeLHaJbHLIM 3arHYTHIM ABYXpPYUHBIM
HOXOM — ckoOesneM., OKkopka TakuM nyTteM | cka. m® Gepe3oBhHIX
ApoB TpeGyer Ans CHATHA Gosee unu MeHee uucTofi GepecTo J0
8 yacos, /s cHATHA KOPHI B LUesoM (Oepecta H a1y6) OKOJO 2 4acoB.
Bbixoa u3 1 cka. M3 gpos: ymctoit Gepectol 8—158 k2, GepecThl ¢ Jay-
6omM 10 40 ke. B cpennem BbIX0oJ4 Gepecthl OT OLUKYPHBAHHUA OKOJO
14 ke.

IToutTu BHe 3aBHCHMOCTH OT AaJbHellled TeXHOJNOTHH COKOBas
Gepectra paer 27—309% no Becy zmerts | copra d%0=0,925—0,950,
BajexHukoBass 25% Il copra d2°=0,950—0,970, npossinas (ot
owkypusanus) 13—209% III copra d?°=0,980—0,990.

Texnonorusi nepepaboTkn Gepectbl 3aKJIOUAETCH B €€ TepMHuue-
CKOM passoxkeHHu 0e3 AOCTynma BO3AyXa B amnaparax, oforpesae-
MbIX TOJILIM OTFHEM B METAJH4YECKHX Ka3aHax -— NPSAMOYIoJibHbIX
peTtopTax.

KasaHbl BHIMOJIHAIOTCS KJemaHbBIMH WJH CBAPHBIMH M3 TPexXMHJ-
JIUMETPOBOro Kese3a ¢ reoMerpuayeckoi eMkoctoio 0,68 M3, B KoTo-
pyio nomewaetrcs 0,5—0,55 m® (75-—80 k&) Gepecru. KasaHbl
oOMypOBaHbl B NpOCTeHlleM MNeYHOM YCTPoHcTBe, oGorperaemMom
KOJIOCHHKOBO# Tonkoil. OxJa)kpaeTcst maporasosas cMech B Tpy6ua-
TOM XOJOAMJbHHUKe. Jlas npuema KoHZeHcata nMmeeTcs HeGOJbUIONH
cOOpHHK, AJsi OTCTAWBAHHsA [epeBAHHBI UaH-OTCTOHHHK. 3ampecco-
BaHHYI0 OepecTy NakeTaMH BepTHKAJbHO CTaBAT B Kas3aH uepe3
3arpysouHylo aBepky. IlBepka repMmerusupyercd. B nepsblii mepuof,
IO T10sIBJEHHS Kaneab JHCTHJJIATA, MpOLeCC BeLYT HHTEHCHB-
HO, JdaJjee [0 OKOHYaHHA — yMepeHHO, 110 X0y BblAeJieHHs
CBIPOTO JEerTs.
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JleroTb 0TCTaMBAIOT OT NOAJAETTSIPHOH BOABI B TeueHHe 2—3 CYTOK
npud XopouleM xauecTse cuipbs. [locse oTcTaMBaHHA MOLIAEFTAPHYIO
BOJAY CJHBAIOT, a FOTOBbIH TOBApHBIl AEroTb Pa3JjHBalOT B Tapy:
Jlyullie BCero B OCHHOBHIE, 5MaJIHPOBAHHBIE }KUBOTHBIM KJeeM OOYKH.
I1pu nepepaGoTKe APOBSIHOH GepecThl OTCTAHBAHHE 3HAUYHTENbHO
sameansercs (7—10 cyTok) W Bwmimagaer ocajgouyHasi Oepe3oBas
cmodaa.

OGopoT kKa3aHa COCTaBJSIET OKOJ.O CYTOK, M3 HHX CaMblil mpouece
sanumaer okosao 80% Bpemenu. Takum oGpasoM, B OLHOM Ka3aHe
MOXHo nepepa6otath npu 30 o6oporax B Mecsill oKoJa0 2,5 T BO3-
AyuiHo-cyxofi Gepectol. Caeayer 3aMeTHTb, 4TO OOBIYHO JETTEKYpPeH-
Hble YCTAHOBKM COCTOSIT He M3 OJHOI'O Ka3aHa, a HeCKOJbKHX
(4—8—16), o6MypoBaHHBIX B OAHOH KJ/ajlKe.

Pacxon TonnuBHBIX APOB MOXKHO NPHHATL B & ¢k4. M3 Ha | T Ge-
pecThl.

[Tonyyennnid ferotTb AoJKeH oTBeuaTb TpeGoBanusiMm (OCT
2098), npuBemenHnlM B Taba. 15.

Tabauya 15

Tpe6oBaHus K Aertio

Copr
IMokazaTtean
1 | m
YneavHutt Be¢ . . . . . . . .| 0925—0,950 | 0,950—0,970
KacnotHocTs BoAHOI BLHITSXKKH (B ne-

pecuere Ha YKCYCHYIO Kuciaory) B %

He BbIIE . . . . . . . . . . 0.5 1,0
Koaddbuunent kucaorHocTs . . . . 15—25 no 35
Yucao OMBIIEHHS . . . . . . . . 36—60 1o 85
ddwupHoe uyuca0 He BHWE . . . . . 45 53
HepacrBopumbix B merposefiHoM 3du-

pe BeuwectB B % He Gosee . . . . 6 8
Conepxanue noaaertspHoit Boas B %

He Gomee . . . . . . . . . . - 3

CyuecTByloT H mnpocTefilive MeTOAb oOnpede/deHHsi KayecTBa
GepectsiHoro gertsi. Cpeayu HUX yNOMsHeM fBa, M03BoJsloLIHe OOHa-
PY>KHTb NPHUMECh JPEBECHOH MHPOre€HHOH CMOJBI, KOTOpasi AOBOJBLHO
Y4acTo BCTPEYaeTcsl B NPAKTHUECKHX YCJAOBHAX.

I-i cnoco6. Ba6oatate "He6oJblloe KOJUYECTBO JErTs
(20—10 &) B craxkane ¢ uyucroff Bogo#. Ilpu HanUuUH ApEBECHOH
CMOJIBI Boja oOKpawuBaercss B Oypbid LBeT W MAErOTb JIHIIHET
Ha creHkax. [Ipuw uyucTOM JelTe BOJa MOYTH He OKpalIHBaeTcs
H Jlerko oTAeaseTcs.

2-i cnoco6. Kammo nerrs noMelialoT Ha MOPHCTYIO Gymary
(bunbTpoBaNbHYIO, HeNpOKJEEHHYI ras3eTHyl). YHCTBHIA HeroTh
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Jaer Mac/JsHHCTHII OpeoJ, NPUMECH AAl0T TEMHYIO KaeMKy K 3TOMY
MaCJISIHACTOMY INSITHY.

[IpuMensercsa 6epecTaHofl KeroTh r1aBHEIM 00pa3oM B KOXeBEH-
HOH NMpOMBILIIEHHOCTH IJs1 BbIAGJNKH (KHDOBKH) KOXK H Kak Bel[ecT-
BO, MpeJOXpaHsiolilee rOTOBble H3JAE/NHS OT MOPYH NPH HX OJHTEJb-
HOM xpaHeHHd. CpaBHHTENbHO HeOoJbLIOe KOJHYeCTBO JerTs
notpebasierca B napdroMepHOil NPOMBILIEHHOCTH W B BETEPHHAPHH
KaK aHTHCENTHK. [

[NpousBoacTBo GepecTsiHOTO AErTH, eCaAH NPHHATh BO BHHMaHHe
noTpe6HocTh B HeM U TO, uTo B CCCP nJjouiagp s1ecoB ¢ rocnofgct-
BoM Oepesbl mpesbiinaer - 100 MaH. ea, nepcnektuBHo. PassutHIO
NPOM3BOACTBA MELIaeT HENOMEpPHO BbicOKas cebecTOMMOCTb KoHeu-
HOT'O MPOAYKTA, YTO CTABHMT Me€pe] TeXHOJOTaMM 3afayy pPe3Koro
yAeuleBJJeHHsi npollecca nyTeM ero MOAEPHH3alHH K COBEPIUEHCTBO-
BaHus.



b. TEXHOJIOTHSI SKCTPAKTHBHBLIX
BEILECTB JEPEBA

OcHOBHYI0 Maccy KaHHGOJNbHO-CKHNIUAAPHBIX NMPOLYKTOB Yy Hac
no/My4aloT M3 XKuBuUbL [To XUMHYECKOMY COCTaBY COCHOBAs KHBHILA
npeactasisier coGoil pacTBOpP TBEPABIX CMOJISHBIX KHCJIOT B CMeCH
TepPIeHOB, KOTOPblil Ha3bIBAIOT TEPNEHTHHHBIM MacJ/oOM, HJH XKHBHU-
HBIM ckunmuaapoM. CBexas, TOJbKO 4TO BbITEKIIas U3 AepeBa XKHBH-
11a — 3TO CBeT/asg MpO3pauyHasl XKUAKOCTb, COAEpKaHHe CKHMHAapa
B KoTopoii cocrasasier 30—35%. Ha Bo3pyxe TepneHTHHHOe MacJo
HCnapsieTcs, CMOJIsiHble KHCJOTH BBIKPHCTAJ/IH30BLIBAIOTCS U KHBH-
ua npeBpaliaeTcs B MaJONOABHXKHYIO Genywo maccy. [Ipu nanbueit-
UIHX NOTepPsAX CKHMUAAapa »KHBHLA 3achixaeT W Ha3biBaercss Gappa-
coM. B npouecce nonyueHus B XKHBHUY nonajaer cop u Boga. [lo
TEXHHYECKHM YCJIOBHSIM, COCTaB NMPOMBILIJIEHHOH XKHBHILL H Gappaca
JQOJXKeH 6bLITh TaKHUM, KaK B Taba. 16.

Tabauya 16
CocraB xHBHUBLI K Gappaca B %

Coctasnue uactn cocmonin cooam
Kaundoas . . . . . . . . 75 82
Ckunmugap . . . . . . . . 18 7
Boga . . . . . . . . . .| 55 (ne 6onee) | 6 (He Goaee)
Mexannueckne npumecs . . .| 1,5 (ue Gonee) | 5 (ne Gouee)

B xuBHIle 1 KaHUGDONH CMOJISIHBlE KHCAOTHl HEOAHHAKOBH. B XH-
BHlle cOfepXKAaTCs NepBHYHbIE, a B KaHH(OJM rJIaBHBIM 06pa3oM
BTODHYHBlE CMOJIAAHbIe KHCJAOTHL. KosuuecTBeHHOE COOTHOLUEHHE
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CMOJIIHBIX KHCJOT B MNpPOLEHTAaX B COCHOBOH XKHBHUe cpasy mnocJe
HCTEYeHHsi ee M3 jepeBa caeldywuee: d — numaposas 10, / — numa-
poBas 30; a — canuHoBas 55, p — canuHoBasa 5%. B ocHoBe crpoe-
HHA BCeX CMOJISTHBIX KHCJIOT JIeXKHT (peHaHTpeHoBoe KoJiblo. CTPyK-
TypHble (OPMYJbl OCHOBHBIX CMOJISIHBIX KHCJOT XKHBHIBI NPHBEAEHb!

HHXKe.

CH; COOH CH; COOH

CH=CH2 CH:’

CH; H3

Aexcmponurapoban xucaome — 1860numapasan Kulrome.

t naabrerun 212 °C t nnadrerus 750 °C
CH; COOH
CH
° CHy
CHg

o - canurobas Kucroma,
t nmabperus 144 °C

CrpykrypHast ¢opMmyna abueTHHOBOH KHcaoThl npeac¥asisercs

B ABYX BapHaHTaXx.
CH3; COOH CHy COOH

CH
CH;y

CH3 H

Abuemurnoban nucroma,
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KpoMe 3toro, u3BecTHbl HeoalueTHHOBAs KHCJOTA,

CH3 COOH
CH3
/CHs
o
\C H3s
Heoabucmurobasn
K Cn0/ma

a TakXe TMPOAYKTH
a6HeTHHOBOH KHCJIOTHI:

THAPHPOBaAHHA U AHCNPONOPLUHOHHDPOBAHHUA

CHy COOH CH, COOH
CHs3 CH3
/CH 3 /CH 3
cH cH
New 3 \C My
Jueudpoaduemurnobas Tempa 2uidpoalbuemunobar
KUC0MA HUCAOMmE
CH3 COOH
CH4 oms
CH
\CH 3
gfé?udﬂ0aéb€ﬁ7&ﬂofaﬂ
HUCAOT?Q

IMpu peruapupoBanuy aGHETHHOBOM KHCJOTHI C CEPOH WM ceJje-
HOM MoJyYaercs yIVIeBOLOPOA pereH (l-MeTHsI-7-M30MpOMH/IpeHaH-

TpeEH)
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CH3

Lemen

Kax BHAHO, CMOJISIHBIE KHCJIOTHI XKHUBHIBI Pa3AHYAOTCH MeXAy
co6o#i raaBHbIM o6Gpa3oM pa3MelleHHeM ABOHHBIX cBA3ei. Kpome
TAro, OHY HMEIOT pa3Hhble TEMMEPATypHl N/AaBJAEHHs, KHIIEHHS H OTJIH-
YaloTCs OJHA OT IPYrod HEOAHMHAKOBOH ONTHYECKOH aKTHBHOCTHIO.

dusnko-xuMHUecKHe nokasareau kaHudoau coraacio ['OCT
797 — 55 npusenensl B Taba. 17.

Kanudonr kak TexHuueckH#i NPOAYKT fBJASeTCS aMOPQHBIM,
TBepPABIM, XPYNKHM BELIECTBOM, C XapaKTeDHBIM PAKOBHUCTBHIM H3JO-
MOM H CTeKJSHHBIM O6JIeCKOM.

Tabauya 17
PH3IUKO-XHMUUECKHEe CBOACTBA KanHDOAH

Copr kauudoan
CaoficTBo
BHICLIHHA nepsui BTOpO#
LlBeT He TeMHee uBeTa 3TaJOHOB . . . . . |Cseraoro| Xearoro ‘| Temnoro
HJH OpaH-
HEBOTO
Conepxanue paaru B % He Gonee . . . . . 0,3 0,4 0,5
Conepxatue 30an B % He Gomee . . . . . 0,05 0,05 0,07
ConmepxaHye MexaHHUeCKHX npumeceli B % ue
BOMEE . . . . . e e e e e e e 0,05 0,10 0,10
Temneparypa pasmsrueHuss B °C ne Huxe . .| 69 65 52
KucaotHoe uucio He MedHee . . . . . . .| 168 166 150
ConepxaHue HeOMBIISIEMBIX BewiecTB B % He
Gotee . . . . . . . . . . . .. ..| 65 75 10

Kanudoap xopollero xauecTBa HMeET CBETJIO-XKeNTYI0 OKDacKy
Hau noutu GecuserHa. Husmue copra kaHH(OMH CHABHO OKpalleHBbI,
e/(Ba MPOCBEYHBAIOTCA, C 4epPHO-GYPbIM H PYGHHOBO-KPACHBIM OTTEH-
kamH. llBer kanudony onpenensior nyteM cpaBHeHus (B NPOXoafd-
uemM cBere) obpasua KaHHdoau B Buie KyOHKa c pasmepoM pebpa
22 mm c KyOMKOM TaKOTo 3Ke pa3Mepa CTaHAAPTHOH IUKAJBl, KOTOpas
COJEpPXKHUT yeThIpE 3TAJOHA.
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CrangaprHas wKaaa AJs ofipefieieHHst UB2Ta KaHHpOAH

dranoH Liser srajona
Ceeramiit . . . . . . . . . . . . Baexno-xenrwit
Keatutt . . . . . . . . . . . . Xearuit
OpanxeBmiit . . . . . . . . . . . OpaHxesBHi
Temum#t . . . . . . . . . . . . PyGuHoBO-kpacHH#

Kaundoar xopowo pacTsopsieTcs Ha X0J0Je B METHJIOBOM
H 3THJIOBOM ClUpTax, adupe, xjaopodopMe, aleToHe, CEpPOYraepone,
YeTLIPeXXJOPHCTOM YTJiepoje, TPHXJOPITHJIEHe, YKCYCHOH KHCJIOTe,
GeH30Jse, TONyOJNe, KCHJOME, aHH/IHHe, 3QUPHBIX H JKHDHBIX Mac/aax
H YaCTHUHO — B GEH3MHOBBLIX H KEPOCHHOBHIX NOroHax HedTH.

B xosno0aH0i Boae kKaHudosb HEPACTBOPHMa, a B ropsiueil — gac-
THYHO IMYJbTHPYETCS.

Ilpu xpaHeHHH Ha BO3AyXe KaHH(OJb NOrJOLIAET KHCJAOPOX.
HUamenbueHHas KaHudosb OKHcAsileTcsl oueHb ObicTpo. Ecan oHa
HaXoAuTCA B GOUKAax, TO MOIJIOLIEHHe KHCJIOpPOAa NMPOTEKaeT BecbMa
caato. KanugoabHas nbljib B CMeCH ¢ BO3AyXom ofpa3dyeT B3pbIBYa-
Ty1o cMech. KaHudoap He ABJsieTCs XUMHUYECKH OAHOPOIHLIM Bellle-
crBoM. [lostoMy (H3HKO-XMMHUECKas XapaKTepHCTHKA ee HOCHT
rpynnoBoH xapakrep.

YaeabHblii Bec kaHudoau koJaeb.aerca B nmpeaenax ot 1,070 go
1,085. TennoeMkocts — 0,54 kxaa/ke«epad. Tlpn ropennu | ke KaHu-
¢oau soipenser 9074 — 9171 kaa tenna. lopur kanudoab POBHBHIM
KonTamuM naameHeM. TensonpoBogHocts ee 0,11 kaxz/m-uac °C.
Tennora naaenenusi 15,8 kkaa/ke.

Tensnora @cnapenHs KaHH(OJAH B 38BHCHMOCTH OT OCTaTOYHOTO
JaBJeHHs MPH BAaKyyMHOil NeperoHke coCTaBJAsAET:

OcrarouHoe AaBJeHHE B MM

p.CT. . . . . . . . 2 4 6 10 15 20 30
Ckpeltas TenjoTa HcmapeHus
(kkanfke)y . . . . . . 40,4 40,7 41,1 42 428 44 46

KoadduuueHr 06bEMHOr0 paCUIHPEHHs pAacnaaBJIEHHOH KaHH-
¢onu no pacueTHniM faHHBIM Koaneposa cocrasasier 0,00055. Orcio-
Ja 3aBYCHMOCTb YAEJbHOTO Beca XKHAKOH KaHW(pOJH OT TeMmmepa-
TYPBl ONpefesierTcs

d, = dy — (1 — 0,00055¢).

Bsiskocth KaHM(OJH 3aBHCHT OT TeMmmepatyphl. Kpome TOTrO, Ha
BeJIHYHHY BA3KQCTH BJAHSET COCTaB KaHH(OJH, CTEneHb H30MepH3a-
UMH W OKHCJAEHHMH CMOJSIHBIX KHCaoT. B rta6a. 18 npuBelena Bs3-
KOCTh pA3HBIX BHAOB KaHH(OJM B rpagycax JHrJepa.

dns kabenpunix Kauudodaeir 60/bliee 3HAUCHHE HMeEET 3NEKTPO-
npoBogHocTb. CONpPOTHBAEHHE H30ASUUH (B OM/CM) MPH TeMnepary-
pe 110° gonxuo 6bTo He Menee 20010, Tak kakK KaGenbHyiO
KaHugo/ab NONYYAlOT NPH MOJHMEDPH3AUNH C CEePHOH KHUCJAOTOH, TO
B Hejfl onpeaejsercs colepiaHue cepbl mo Jwka. B mpouenrax ot
Beca KaHH(MOMH cepa AOJKHA cocTaBasts He Gosee 0,015 (Bpemen-
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Tabruya 18

BsiskocTh KaHudoau, °E
Tearre- JKUBHUHAS skctpak- | abetuo-
parypa, nuonnas | 8% fM7°“a
°C THX%' "lcKaﬂ cll‘(?:lb'&?zsé HaMK?{P na.N;zﬂilIP Kufg CSK o (.B;N)?'rgu') (’l;'l‘(’;‘}l";"'
110 119,0 79,7 82,2 10R,1 101,0 — —
120 — 38,8 33,5 26,3 45,2 —
130 23,0 11,2 14,0 12,0 — 25,4 —_
140 -— - 7,2 6,5 44 12,4 —
150 4,5 1,7 3,1 2,8 3,0 6,6 —
160 — o 24 2,0 2,2 —_ 77,6
170 — 1,6 1,7 — — 24 17,0
180 1,8 - 1.5 1,5 — 1,7 —
190 1,4 1.5 — 1.4 — 1,5 -
200 — ~ 14 13 1,4 1,4 3.1
210 1.3 1,2 1,3 1,2 — -
220 — — L1 L1 - - -
225 — - — — — 1,3 -

Hbie TeXHHUECKHe YCJIOBHS Ha KaHHoJb Kabeabuyo BTY 779 — 57).
[Mpn gnutenbnom narpesaunu g0 250—300° u Bbilwe 6e3 gocTyna
BC3AyXxa Kauu(poJb pasjaaraercs ¢ oOpa3oBaHHEM LEJIOTO psiaa
KMIKHX HPOLYKTOB, Ha3biBAeMbIX KAaHH(OJBHBIM MAaCJOM.
BaxXHBIM TeXHHYECKUM CBOHCTBOM KaHH(OJHU SBJASETCS B3aUMO-
J€HCTBHE ee CO ILENOUaMHU [0 YpaBHEHHIO

C‘g Hgg COOH + NaOH = C19 Hgg COONa + Hg O

O6pasoBaBiuasics coJib -— pe3rHAT HATPUsI — PACTBOPHMA B BOJIC
M Ha3blBaeTcss KaHU(DONbHBIM MbIOM. Kasbuuesoe kaHH)OJbHOE
MBIJIO B BOJE HEpPacTBOPHMO.

KHCI0THO® yHC/I0 NOKA3biBaeT KOJIHUECTBO KHCJAOT B KaHM(OJH.
Omno Bblpaxaercs B musaurpammax KOH, moweamunx Ha HefiTpanu-
sauuro 1 e xanudoau. Eciu 6bl kaHHGOIb HaLelp COCTOSI/IA TOJNBKO
U3 cMOJSHBIX KHCA0T dopmyasl CaoHsz00s, TO MakcHManbHOe 3Haue-
HHe KHCJOTHOTo uucja coctaBasiio 6ui 185,4. [1paxTuuecku KHCHOT-
HOe uucyo KaHupoau xosebsaercs or 140 go 180.

Kos¢pdpuunent omeliennss — yucao musmaurpammos KOH, nowen-
LIHX Ha HEHTPaJNHU3allHI0 BCeX KHCJOT, Kak CBOOOJAHHIX, TaK U CBA3aH-
HbIX, cojepxauwuxcs B 1| e xanudonu. KucnotHoe umcsao onpene-
JISIIOT THTPOBAHHEM CIMPTOBOTO pacTBOpa KaHUGOMH IIEJ0YbI0 Ha
XoJ101e, a Ko3(QGHUUHEHT OMBINEHHS — IIPH KHISIUeHHH COHPTOBOrO
pacteopa xanudboan ¢ H3ObTKOM wwenoyn. Kosadduuuenr omblnenns
Kanudoau xkogedaercss ot 150 no 200.
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Kak ¢ 0ZHOATOMHBIMH, TaK ¥ ¢ MHOTOATOMHBIMH CIIHUPTAMH KaHH-
¢oub obpasyer apuphl. Hale scero monyuaT IVHLEPHHOBBIA 3GHD
Kauuposu, obpabareiBasi pacnyaBjeHHYI0 KaHH(OJIb [JIHUEPHHOM
npu BBICOKHX Temmepatypax (280—300°). Peakuus nporekaer Mo
cxeMme:

(IJH?_OH HOOCH 29 C g ('JHZOOCH”C,g
CHOH + HOOCHC g —» (l:HOOCH 29 Cig+ 3H0

CH;0H HOOCH g Cyg CH,; O0CH23Cyg

Uro6bl npuaaTh KaHH(OJH YCTOHUHBBIE CBOHCTBA, €€ IHAPHUPYIOT.
Bomopoa npucoennHserca no ABOHHBIM CBA3SM (CMOTPH CTPYKTYP-
Hble (POPMYJIBI CMOJAHBIX KHCAOT, cTp. 184—185). Kpome cMoasHbIX
KHCJIOT, ABJSIOUIMXCA [JIABHOH COCTZBHOH 4aCTbiO KaK XKHBHIEBI, Tah
i KaHH(}OJY, B HE3HAUHTEJNbHBIX KOJHYECTBAX B HUX COAEPKATCS:

1) pacTBOpHUMBle B BOjJe IOPbKHe BELIECTBA, KOTOPbIE CMOCOOHD:
JIETKO OKHCJAATBCH Ha BO3/lyXe, 1aBasi IPH 3TOM TEMHOOKpalleHHbLIE
APOAYKTHI, pHAAIOLIMe KaHU(OJIU TEMHBIH LBET;

2) yraeBomopoabl HeHTpaJbHOro xapakrepa cocraBa CpoHae
{auTepnennl), c¢ Temneparypoll kunenus 270—360°C;

3) peseHbl — BBICOKOMOJIEKYJIsIpHble HHEPTHBIE BellecTBa yrJje-
BOJOpPOAHOTO XapakTepa, OUeHb CTOHKHEe MO OTHOLUEHHIO K XHMHue-
CKHM peareHTtam, B IeJi0yax HEPACTBOPUMbI, HO PACTBOPHMBI B Opra-
HUYECKHX PacTBODUTE/SX.

JKunkas vacth xuBHUB — ckunupap (CioHis) siBasierca nary-
panbHbIM  3QUPHBIM  MacaoM. B 3aBHCHMOCTH OT  YCJOBHE
MeCTONpPOM3PACTAHHA HACAXKAEHHH, a TaKxkKe OT cnoco00B NoJayYeHHs
cOoCTaB XMHUBHYHBIX CKHNHAApOB OblBaeT HaJeKO HEOJHHAKOBHIM.
B rta6a. 19 npuBeseH cocTaB CKMNMHIAapa H3 KHBUUbLl COCHBbl OGBIK-

TaGauya 19
CocTas CKMNRAAPA M3 XKHBHUBI COCHbI OOBIKHOBEHHOI
. Conep;kaune KOMNOHEHTOoB cxununapa B %
[0 AQHHHIM
Komnonentsi CKHUTIKAADA
- ApGysosa KPeCTf‘"' Murynes- lBapnumcna
) |G (1950 r.) | (95trd
oIlugen . . . . . . . . . . . 81 68—70 76,5 62,68
B-Mugen . . . . . . . . . . . - — — 6,36
A%Kapew . . . . . . . . . . .| 143 14,9 1367 | 2882
LTepmen . . . -« . . . . . . . — — 6,87 .
Kamen . . . . . . . . . .. — 5,0 — —
JluMonen ¢ aumenTeHoM . . . . . — — — 3,73
Beicuye ¢dpakuun (peananipen, ceck-
BuTepnensl M Mp.} . . . . . . . 47 1151171 1,20 5,41
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HOBEHHOH MO HCCJEeNOBAHHSAM pPa3HBIX aBTOpOB, a B Taba. 20 — co-
CTaB CKHIHAApa U3 KHBHLB JEPEBbeB MHOTHX XBOHHBIX MOPOA.

Tabauya 20
CocTaB CKHNKAAPA H3 JKHUBHLUB XBOUHBIX NMOPOR
Conepxanne KOMIOHCHTOB B 9%:
Topoan a- | wam- | B | mmup- | 3% | sumo- |B-tea-| 60p- | gera-
nuuen| der | nuuen| men Ka~ | yey AdH- | HAT- | poy
pen ApeH faueraT
Enb ofuKnoBeuHas . . |40,01{40,0]33,0(10,0] 10 } 10,0 — ] —-170
Kenp cubupckust . . . [690]| — 70| 204 17 2,0 — { — | 3,0
IMuxta cubupckaa . . . [250(190; 80| 2,0 8 | Ecth | 18 151 50
JldcTsennuna maypekas . (50,0 | — (250150 15 — —_— - -
CocHa kpwimMckas . . . [837] 40 25| 0,7 — 1,4 - 1 — | 46
CocHa asctpuiickas . . [ 86,4 24} 19| 1,6 — 44 —_ — {33

OCHOBHBIM KOMMOHEHTOM CKHIIHLapa sBJsieTCs q-MHHeH. DTo
OZMH H3 IUHPOKO PAacAPOCTPAHEHHBIX TEPHNeHOB B DPaCTHTEJNbHOM
MHPE. a-NHHEeH KHNUT npu TeMmmeparype 155—156°. Berpeuaerca
B INIpaBoBpalialollell H JeBOBpauialoliell dopMax; yAenbHBIH BeC
0,8518. CpagHHTeJbHO JIETKO NOJABEpPrasicb H30MEpH3alHu H OKHUCHe-
HHIO, a-TIHHeH BJSETCS HCXOOHBIM ChipbeM AAs CHHTe3a KaMapbl.
A3-Kapen kunut npu teMnepatype 172—172,5°. Bpaltaer niockoctb
noasipuaauMy BApaso [a]p + 16°. B ocMo/bHBIX CKHNK/Japax HaiaeH
M NpaBoBpaLLaloINil U JeBOBpalaoLuil AS-kapeH.

A3-KapeH nerko OKHCJSIETCSl KUCAOPOJOM BO3AyXa. ¥ IeNbHBIi
Bec — 0,8616.

CrpyxTypHble GOPMYNBl OCHOBHBIX TEPNEHOB, BXOAALUHUX B COCTAB
JXHBUYHBIX CKHNMIAPOB, TAKOBbI:

CH3 CH4 CH;

&

e

- nunen a4’ wapen B -nunew

KauecrBeHHbIi cocTas yrieBoAOPOIHONH YaCTH CKHTHAAPOB, NONY-
YeHHBIX H3 XKHBHLBl ejlH, Keipa CHOMPCKOTO ¥ JIMCTBEHHHUBL Aayp-
CKOM, MOYTH OAMHAKOB M aHAJIOTHYEH COCTABY CKHNHAApa H3 COCHH
OGLIKHOBEeHHOH. B coCTap XUBHYHBIX CKHIMIHAAPOB B HE3HAUYHTENbHBIX
KOJIMYECTBAX BXOLST TepHEHOBble CIOHPTH  obwed  GopMyJibl
CyoH\7OH (tepnuneoss:, deHxu0BbIH CNUPT U Ap.). PHU3HKO-XHMH-
yecKue noxasartesu TepneHTuHHoro macaa no FOCT 1571 — 54 npu-
BeJEHBl HHXKE;
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PHIUKO-XHMHYECKHe noxKa3sareju TEPNEHTHHHOro MacJaa

Tloxasateau Hopwma

LiseT, BRIpaMceHHWA UHCIOM MH/LTHIHTPOB pac-

TBOpa GMXpoMaTa Kajus, He Gojee ., . . . 90
Yaenvuuit Bec di°B npemenax . . . . . . 0,855—0,863
IToxkasareas npenomaenus nj® B npesenax . . 1,467—1,472
Temnepatypa navasna kuneHus B °C He MeHee . 153160
_OGvem otroHa npu TeMnepatype mo 170° B %

He MeHee e e 92
OcraTok ot HcnapeHuss B % mno Becy He GoJjee 0.5
Kucnordoe uncio e Gostee . . . . . . . ., 0,7

Ckunuaap nerko cMelnBaeTcsi ¢ GOJBIIMHCTBOM OPraHHYeCKHX
pacTBOp HTeJIeH, a TaKXe C XKUDHBIMH MacAaMHU H COJNSMH MKHDHBIX
H cMoJgHBIX KHcAOT. 1pu XxpaHeHHH Ha cBeTy, 0COGEHHO B CTEKJSAH-
HBIX OyThHlAAX, TepHeHTHHHOE Macj0 OKHCJISIeTCS ¢ BhiAeJeHHeM
JHIKOTO CMOJIHCTOrO OCajiKa.

[TpoxykTel okHcaeHHs ckunupapa: xetoH BepGenon (Cj;oH4O);
cnupt Bepbenoa (CioH;60).

[Ton neficTBHeM cosHeyHOro cBeTa B CKUOMAape obpasyercs
ciupt cobpepon (CyoH1s0). ¥YaenpHblt Bec KHBHUHOTO CKHOHMIApa
o6biuHo npunuMaior 0,86. [1pu noBbllueHHH TeMnepaTypbl OH 3aMeT-
HO TIOHHIKAaeTcs:

TemmeparypaB°C . ... ...... 40 60 80 100
Yaeabuwiit Bec xuBHUHOro ckunuzapa. . 0,84 083 081 0,789

CkpelTag TenJora HClapeHHs CKHMmugapa CoCTaBJsieT
68—70 kkaa/ke. Baskoctb npu 20° pasua 1,49 cn3, a npu 100° —
toapko 0,35. YmeasHnas rensoemkocts 0,45—0,47 «kaa/ke-epad
H TenJsionposoaHocTh ckunupapa 0,117 kxaa/m - uac®.

I'amasa 9
NOACO4YKA JIECA (JLIOBbIYA )XHUBHL bI)
CMo0a006pa3oBaHie H CMOJIOBbIiEIEHHE H2 MOJACOYKe

JKusuuna o6pasyercss B KHBBIX KJeTKax fepeBa H BbLAEJSIETCS
H3 HHX B 0c060 yCTpOEeHHble MEXKKJETHHKH, HMEIOlHe BHA JJIHHHBIX
Y3KHX KaHanoB, HA3bIBaeMbiX CMOJISTHBIMH XOZaMH.

Kaxkaplii cMOMAHOH XOH COCTOHT H3 MEXKKJeTOYHOH MOJOCTH —
CMOJITHOrO KaHa/ja M OKPYKaIOLIHX ero KJeTOK, BhICTHJAAIOIIHX, UAH
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BHIIEJINTENbHBIX, KOTOpble 06pasyloT 3nuTennii CMOJSHOTO XOHa;
MEDTBOrO CJ10 KJETOK H CONPOBOXKAAIOILEH napeHXHMbl (puc. 42).

Puc. 42. Tlonepeunsl pa3pe3 cMOJAHOTO XORA COCHBl B pasJuy-
HHX CTaAuAX HanoJHEHHs KaHaJja )KHBHILEI;'II
I — BHICTHAAKWIWHE KNETKH; 2 — cJoit MeDTBHX KJeTOK; 3 — CONpoBOXAal0-

was napeHXMMa; 4 — TpeXeHAbl; § ~~ MEXKJETHHKH; 6 — KaHaJ cMoasiHOro
x04a
KosnnuecTBo CMOMSIHEIX X0J0B B KaXKAOM TOJHYHOM CJIOE Omnpeje-
JsieTCsl ero IJIMHOH M WHpuHOH. Dty 3aBucuMocTb Mionx (1919)
BHIDA3na CaAeAyIolHEM 06pa3oM:
n=4b+4 3,
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roe:
1 — YHCJIO CMOJISIHBIX XOHOB Ha | ¢M IJMHBI TOLUYHOTO CJOS;
b — lHpHHA TOAHYHOTO CJOS B MAM.
Uuesao cMOJSHBIX XOMOB, NMpHXoAsileecss HA 1 cm? monepeyHoro
CeUEHHs1 IPEBECHHHI, HasblBaeTcs rycroroil. Ecau wupHHA rofuuHo-
TO cJ0s1 paBHa b mm, To Ha | cm? monmepeyHOro ceueHus: pasMeLiaer-

10 o o
Csl TaKHX CJ0EB — . Tak xak Kaxiwlifi caoit comepxur 34456

XOJ0B, TO BCEro HX Ha 1 cm? Gymer .
406 4 30
— (4b + 3), uan qg=200+30

b

[To wuccaenoBauusim A. H. lllatepHukosoi, uHCJ0 CMOJSHBIX
XOJI0B B JpeBECHHE COCHOBBIX HacaxKAeHHU JleHuHrpazxckoit oGnacty
onpezeJsieTcs dopmysamu MioHXa, ecau uHca0Bble KO3((hHLHEHTh
B HUX yMeHbiuuth Ha 20,3%. Toraa oHH NpPHHUMAIOT BHA

36 + 24
1) n=2326+2,4 u 2) d=———b——.

Kasauckuit u IloHomapes npeasnaraior onpefensiTb JHHEHHOe
YHCJIO CMOJIIHBIX XOJOB B COCHOBBIX HacCaXKAeHUsAX Ypaaa caeayio-
e hopmyJaoii:

=404 -3

y=4,75x — 0,25,

rpe:

X — HIMPHUHA TOLHYHOTO CJOS B MM;

Y — YMCJO X0J0B Ha | cM JJIHHBI TOAHUHOTO CJIOS.

3aBUCUMOCTb YHCJAA CMOJSIHBIX XOLOB Or INMHPHHBI TOAHYHOTO
c10s1 y Kegpa cubHpckoro, mo HccaepoBanusam B. [. Mamonrosoi,
BbIpaXKaercsl Tak:

y_2674+1405

Yucno cMOMAHBIX XOMOB, MPUXOAAIMXCS Ha eIHHHIY NJIOILAAH
CeueHus CTBOJIA, BAPbUPYET B WIMPOKHUX npefenax. CpefHsas rycrora
npopoabHblx xo010B 50—60, a ropusonranbusix 100—110, T. e. npu-
MepHO B 2 pasa GoJblie, yeM BePTHKaabHbIX. [1pyu moacouke 6o.b-
LI0e 3HAYeHHe MMEeT BCKPBITHE BEPTHKAJABHBIX CMOJSHBIX XOIOB,
uMeoWMx Goabluuid guaMerp. CeueHHe KaHajsa BepTHKAJBLHOTO
CMOJIOXOAA NPH MAKCHMaJbHOM €ro 3anoJIHEBHH XKHBHUeH Co-
crasJasieT

S, =" = 0,785 - oos2 0,005 #a2,
a I‘OpPl’3'OHTaJIbHOI‘OZ
S. = 0,785 - 0,032 = 0,0007 #A,

T. e, IpUMepHO B 7 pa3 MeHblIE.
[To 3akonam wucTeueHHs MKMAKOCTeH H3 KanmuwuisapHBIX TPYGOK
CKOPOCTb MCTeueHus onpeaeasietcss dpopmyJoit Ilyaseias:
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— PRt
V= T
rge:

V — ob6beM BBITEKAWONIEH KHAKOCTH B cM3;
p — AaBJIeHHe, NOJ KOTODbIM TEUYeT XKHIKOCTh, B ATM;
R v | — paguyc ¥ A/iMHa Kanw/isipa B CM;
7 — BSI3KOCTb JKHAKOCTH B (3.
3aMeHuB B ¢opMyJie MOCTOSHHble BEJHMYHHBI, MOXKHO CKa3aTh,
"4YTO NMPH OLHHAKOBOM HABJEHHH CKOPOCTb HCTEYEHHS, a CJAeLOBaATe ] b-
HO, M KOJIHYECTBO BbIAEJIHBLICHCS H3 CMOJIAHOTO X042 JKHBHUH, Gy-
AYT NPONOpPUHOHAJbHBI UYETBEPTOH creneHu ero auaMerpa. Toraa
COOTHOLIEHHE KOJHYECTBA KHBHUBI, MONYYEHHOH C OAHOTO BEPTH-
KaJIbHOrO CM0JI0X0/@ H C OJHOrO rOpPH30HTAJNBHOrO, GyAeT PaBHO

Dy 008t 4095 _
Dt = 003~ 81
r

Eciin yuecTb, 4YTO YHCJIO TOPH3OHTAJBHEIX CMOJIOXOAOB, MPHXOAS-
ueecst Ha | cm? MOBEPXHOCTH, NpHUOJAM3HTENLHO B 2 pasa GoJblie,
YeM YHCJO MPOAOJBHBIX, TO KOJHYECTBO MKHBHIBI, BHITOKAIOUWEH H3
nonepeyHslx xo40B, 6yaer B 50:2 = 25 pa3 MeHbule, 4eM H3 MNpO-
JonasHelX. OTcloga $CHO, 4TO NPH NOACOUYKE CJeLyeT CTPEeMHTLCH
BCKPbIBATh MpPEUMYLIECTBEHHO BEPTHKAaJbHble CMOJIOXOAbI, KOTOPBIE
ABJISIOTCA G0JIee MPOH3BOMUTENBHEIMH.

B npouecce noacouku B cOCHOBOI gpeBecHHe 06pasyloTcsl LOMOJ-
HHTeJNbHble, TAK Ha3blBaeMble MATOJNIOTHUYECKHEe CMOJIOXOABI, KOTOPhIE
06yCJOB/INBAIOT TOBBILLEHHBIA BBIXOJ MKUBHIBL.

CMmonoo6pa3oBaHHe y XBOHHBIX [epeBbeB SIBJASETCS MPOLECCOM
BECbMa CJIOXKHBIM M HEJOCTATOYHO H3yyeHHbIM. [IpHHSTO cuuTaTh,
4TO XKHBHMIA o6pasyercsi M3 TeX MHTATeJNbHBIX BELIECTB, KOTOpHIE
ynasauBawoTcs KpoHoH. [lyrem ¢orocuHTesa 3TH BeluecTBa npespa-
HialTca B caxapa, kpaxmasa u xkupbl. [To runorede Dijiepa, TepreHnl
mMoryt 00pa3oBaTbCsi M3 HEKOTOPHIX MNPOMEXKYTOYHBIX NPOAYKTOB
CNUPTOBOro GPOMKeHHs, HAPUMeD H3 YKCYCHOTO a/ibAeruja u alero-
Ha. [Ipn B3auModeficTBHH MX noJyuyaercs B-MeTHJAKPOTOHOBLIH aJib-
oerul.

CH3 ' "3“3
éo + CH; —= C=C—H +H0
CHs CHO CH3CHO

IBe MOMEKY/Ibl B-METHAKPOTOHOBOTO 2/bICTHAA NPH ANbAOBHOM
YIVIOTHEHUH H BOCCTAHOBJIEHHHM 00pa3ylOT TepreHOBbI CNHPT-Tepa-
HHOJI, C HE3aMKHYTbIM KOJLIOM:

2 Cs Hg + 4 H— Cy Hyy OH + H,0.

Ilpu nanbHeHUHX NPeBpaUIEHHAX KOJBLO repaHuoa 3aMblKaer-
¢Al ¥ MOJyyaeTcsl AHMEHTeH (JHMOHEH), COAepKAlIHACA B KHBHUHBIX
ckunugapax (4—5%):
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ounenmen
CHj

CH3 CH2

[Tpouecc o6pa3oBaHHss CMOASIHBIX KHCJAOT GoJjee CJAOKEH, HEM
TEPNEHOB, HO 3TH BELLECTBA HMelOT oflllee NMPOHCXOXKIEHHE H3 caxa--
POB M KHPOR yepes aJbAerHAONOA0GHbIe MPOLYKTHl NpeAnoaaraeMoi
tdopmyant CioHigO. 3ToT anbaerup npeepaillaeTcss B CMOJSHYIO-
KHCJOTY MO YpaBHEHHIO

2 Cm HmO + O Cgo H3002 + HBO.

Tax kak o6pa3oBaHHe CMOJSIHBIX KHCIOT HAET 6e3 Kucaopona, 1o
NpeAnoJaraercs, 4To OKHCJAeHHe NPOUCXOAHT 3a CYeT TPeTbell 4acTH-
Ubl TOro ke agabjAerujia, npespauiawnouieiicas B repnen CoHg:

3 Cyp HigO = Cyo HyO; -+ Cyo Hys + H,0.

BecoBble COOTHOIIEHHsS] MOJNYYEHHBIX CMOJSHBIX Kucaor (69%)
u tepneHoB (31Y%) GAM3KH K COCTaBY MKHBHUBI H3 COCHBI OGBIKHO-
BeHHOH. ¥ Jpyrux XBOHHBIX MOpPOJ COAEPXKAaHHe TepPNeHTHHHOro
Macna B CBeXeBbITeKweid KuBHle coctaBaser (B %): y NHCTBEHHH-
unl 38,2, y enn 32,4, y nuxthl 60.

Ecnu B3sTh XHBHLY KaauGOPHHECKOH COCHBI, TO ee KHAKAs
YaCTb COCTOUT TJaBHbIM 06pa3om u3 renrana CHs— (CHj)s—CHa.
Y NHCTBEHHHLUBI BMeCTe CO CMOJIMCTBIMH BeuiecTBaMu ofpasyloTcs
IpeBecHble KaMejH, COCTOslllHe B OCHOBHOM M3 apaforaiakraHa —
CsHgO4 (CgH100s) 2. Kak BuaHO, yriieBonHas runoresa o6pa3oBanus
CMOJIHCThIX BELLECTB He sIBAsIeTCA YHHBepcaabHoill. BosmoxkHo o6pa-
30BaHHe CMOJIMCTBHIX BellecTB H3 6eqKOB yepe3 aMHHOKHCJOTHI, Ha-
lpuMep JeHUUHB, KOTOpHIE NPH AE3aMHIMPOBAHHMH C OTILENJIEHHEM
CO; paloT M30aMUMOBBIH COHPT, NPeACTaBAsIOUl OGO MPOAYKT
BOCCTAHOBJIEHHS] METHJKPOTOHOBOro ajbieruna. OQHako apeBecHHa
XBOHHBIX MOPOJ HACTOJNbKO OefHa (enKamu, 4to BPSA JH OHH MOTYT
HrpaTh cyUeCTBEHHYI0 poab B cMoJoo6paszoBanuu. . B. ITurynes-
CKMH cyMTaer, 4To CMOJIHCTHe BellecTBa ofpasylorcs H3 3¢GHpPOB
TPETHYHBIX CMHPTOB, HA3LIBAEMBIX MMIIOKO3HAAMH, MO CXeMe

C.0HpoOOC o Hyz—>Cyo H: Oy + Co Hie
B. B. BusnbsMmc ykasblBaeT Ha TeHETHYECKYIO CBA3b M ofliee
TponcxoxkaeHHe TAaKMX BeLLECTB, KAK 3(HUpHble MAacaa, CMOJHCTHIE
BelyecTBa, Kayyyk, KapOTHHOMABI, XHUPOPACTBOPHMble BHTAMHHEL
(A, D, E u K), canoreHuHbl u GpUTOCTEpO/Ibl. B OCHOBE HX CTPOEHHs
JICXKHT H30mpeH, KOTOPHIA o6pasyeTcs NpH pacrnajge MOJIEKYJIbl
Xnopoduana. GopMHpOBaHHe 3THX BEWECTB M3 H30MPeHa onpeje-
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Jasiercs (epMeHTAaTHBHOH HaNpPaBJieHHOCTBIO CHCTEMB DACTEHHA.
B XBOHHBIX MOpoAax 3TH NMPOLECCH NPUBOAAT K 06pa30BaHUIO CMOJIH-
¢Thix BeillectB, ONHAKO HM OJIHA M3 BblIIeyKAa3aHHBIX THIOTE3 IOKA
‘He JOKasaHa W [HOeHUCTBUTEJNbHBIA TIpouecc OGHOCHHTe3a TEPIIEHOB
M CMOJIIHBIX KHCJOT He BbICHEH, HeCMOTPsi Ha MHOTOUHCJIEHHbIE
yccae 0Banus, KOTOphle NPOBOASATCA B Hacrosllee BPeMsi B 3TOM
HAOpaBJIEeHHH.

JKuBuiia npepcrasisier coGoil BSA3KYI0 H JHIOKYI0O HXKHIKOCTh,
TlepeMeleHe KOTOPOH M0 KaHaslaM CMOJAHBIX XOJ0B CONDPSKEHO
¢ GOJBIIUMH CHJIOBLIMH 3aTpaTaMy. MexaHH3M BBIJe/eHHS KHBHLUBI
Wa cpese 0oOBACHSETCs1 AEHCTBUEM OCMOTHYECKOTO H CEKPETOPHOro
[ABJEHHUS, 4 TaK¥Ke COCYLLeH CHUJION TPAHCNHUPAUHOHHBIX TOKOB. OO-
pasyemas B KJASTKax 3MUTeNHs XKHBHUA BBLLACJSETCS B KaHaAJ CMOJA-
HOTO XOJa NojA HeHCTBHEM CEeKPeTOPHOro MABJIeHHs 3THX .KJETOK,
KOTOpOe MPH 3aKPLITOM CMOJIOXOAe MNPeod0JeBAEeT OCMOTHYECKOE
JaBJleHHe NMPOTOIMJIACTA H CAABAHBAET BLICTHIAIOLLHE KJIETKH, BbITEC-
HAs BOAY M3 HHX B CJIOH MePTBBIX KJeToK. I1pH OTKpHITOM cMOJIO-
XOe CEKPEeTOpHOe AAaBJEeHHe Ha BLICTHJAIOILHE KJETKH CHHXKaercd,
oHM HaGyXalOT 3a CYET BJArH, OTCACHIBAEMOH H3 OKPYKaloLnX
KJIEeTOK, H HAXOAATCA B TYPrOPCUHUPYIOLIEM COCTOSTHHH, MOJ KOTOPBIM
MOHHUMAETCs1 YIpyroe pacTsiKeHHe HX OGOJIOUKH.

JKuBHIla BBIAABJAMBAETCA HA Cpe3e OCMOTHYECKHM JaBJIEHHEM
3MHUTENHs NPH yYacTHH Typropa kjerouHod crenkd. CHauana XHBU-
1a sblaensiercs Gosiee uau MeHee OGLICTPO, 3aTeM MeJJIeHHEe H, Ha-
KOHell, BbLAeJIeHHe cOBceM rpexpautaercd. [IpyuHHaMH IpeKpalleHHs
CMOJIOHCTEUEHUs BJSAIOTCA: 1) 3aKyNOpKa KaHAJOB CMOJISIHBIX XOK0B
3arycreBllell KPHCTAJJIHUECKOH XHUBHLEH; 2) 3aKyTnopKa CMOJIOX0-
J0B pa3byXumiuMH BbIIENUTEJbHBIMHM KieTKaMH; J3) OTCTaBaHue
€M0J1006pa30BaHUsT OT CMOJIOBBIIENEHHS H, KadK CJEACTBHE 3TOrO,
najeHye AABJEHHS B CMOJSHBIX XoAaxX. YToGel BO30GHOBHTb CMOJIO-
HCTeueHHe, He0O6X0AMMO HAaHECTH Ha CTBOJIe HOBBIH cpe3 (IOAHOBKY),
KOTOPHIfi CHHMaeT NPOCMOJI H APeBeCcHHY ¢ Da3OyXIIMMH BBHIAEJH-
TeJbHBIMH KJieTKaMu. TpeThsl NPHUYMHA PEryJHPYeTCsl BpeMeHeM MeX-
Ay noaHoBKaMu. UeM MJMHHee may3a (pexe HAHOCATCS CPe3bl), TeM
Jyyllie 3aNOJHAETCS KaHan CMOJSHOTO X042 CMOJIHCTBIMH BellecT-
paMd. [IpH yacTeIX MOAHOBKAX KaHaJ/bl CMOJISIHBIX XOJOB 3alOJHSA-
I0TCSl XUBHULEH HE3HAYMTEJNbHO U [aBJieHHe B HUX NOHHKeHHoe. [1pu
3TOM HaObJIOAAeTCss MeAJIEHHOe CMOJIOMCTeYEHHe, fBJsIoLleecss NPH-
3HaKaMH «YTOMJIeHHs» fnepeBbeB, KauecTBEHHO ONpeRensioT KHUBUIY
B JipeBecHHe MHKDOXHMHYECKHMH DeaxUHsMH Ha TepneHbl H CMOJS-
uple kucaothl. Kpacka cynau-111, pacrBopennas B 50%-HoM cnupre,
JAeT ¢ TePNEHAMH XeJ/Toe OKpaIlHBaHHE, a C XKUPAMU M CMOJISTHBIMHK
kucaotamu kpacHoe. O6paboTka [IpeBECHHBI PacTBOPOM YKCYCHO-
gucaoit megn Cu(CH3COs)sH,O nokasbiBaer KapTHHY €CTECTBEHHO-
ro pacnpejeneHdss CMOMBl B TKaHSIX. 3Ta COAb CO CMOJISIHBIMH
KHEJIOTaMH [aeT sIPKYI H3YMpYAHO-3eleHyi0 oKpacky. JKupuble
KHCJIOTHI, BCTPEUaIoLHecs] B JpeBecHHe COCHBI, HAMPUMEDP OJIEHHOBASR
KHCJIOTa, MpHAaeT roiyGoi OTTEHOK 3TOH OKpacke.
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KonxuecTBeHHOe onpejesieHHe CMOJIUCTBIX BELIECTB B JPEBECHHE
MIPOM3BOJMTCSI METONOM 3KCTpakuuu. B kauecTBe pacTBOpHTENHA
8 n12a60paTOPHOH NMpPAKTHKe NPHMEHAIOT CepHblil 3Hp.

15t KOJHYECTBEHHOTO yyeTa BHITEKAIOW(eH MPH MOACOUYKE KUBH-
ubl €e B3BELIMBAIOT nocte BLIOOPKH H3 npHeMHHKOB. llpu 3ToM
TPYAHO NOAJAETCH Y4eTy Ta YacTb XKHUBHUBI, KOTOPas BIHTHIBAETCS
B JpeBecHHy M octaercsl Ha Kappe. IloTepu ckunugapa B TeueHHe
Ce30Ha He OAHHAKOBBI H 3a-

BHCSIT OT METeopOJIOTHUE- |

'CKHX H TeXHHUYeCKHX (akro- Segn

pOB NOACOUKH. B cpenHeM nodHaby

CUHTAIOT, YTO MOTEPH JKHBH- Je
R | ROpDbI

bl B Jiecy COCTaBJAIOT -

25—30% ot BBLOEJNUBIIEH-

cA U3 JepeBa, a [OTepH o

CKHMHAapa JHOXOMAT MO  yiw

500/0 nﬂ“\“‘

upuna  Kappe:

Jepxano xapper

OcHorHas
TEPMHHOJIOTHS TIOJCOYKH

[Ton moacoukoét Jieca ﬁlftl%po-
OOLIYHO MOHHMAIOT MPHKH3- M0OHBORa
HEHHOe HCIIONb30BaHHEe

XBOHHBIX [epeBbeB, IJ1aB-
HBIM 06pa3oM COCHBI, AJs
NOJYYEeHHS XKHBHLBI NyTEM
MepHOAHYECKOT0 HaHeceHHS
Ha CTBOJié MHOTOKDAaTHDLIX
Cpe3oB, Ha3bIBaeMbIX MO A -
HOBKaMH, HIH B3 B M
KaMHU. Yactp MOBepxHOC-
TH CTBOJ1a, Ha KOTOPyK B
TeyeHHe MMOJCOYHOrO Ce30Ha
HaHOCHT MNOJAHGBKH, Hasbl-

11

Anuna_paboqed_nobepxHocmu /ra,a,mut

Uz nodrobru

BaeTcs Kappo# Hc. '

43) PP (p Puc. 43. CxeMa Kappsl NpPH HHCXOISALIEM
- MeToe MOACOUKH:
Ka pponoagHoBKa— ! — HanpapagowHt  Keno6oK;, 2 — HPHEMHHK;

IBa cpe3a (ABe MOJHOBKH), 3 — nepaareny

HaHoCcHMBble Ha Kappe 3a
OAHH 06x0j Mo 06eHM CTOPOHAaM NPOJOJbHOrO Xenobka. Mecro Ha
NOATOTOBJAEHHONI Kappe, NMOKPbITOE NMOAHOBKAMH, Ha3biBaeTcst 3 € p-
KajoMm KappH.

dauHA MOJHOBKH-— NPOTAXKEHHe CTPYXKKH IIPH TOJHOBKE
B Hanpassenuu pe3anusi. llar MOJMHOBKH— NPOTAXKEHHE Ccpe3a
Mo BepTHKa/NH (0 HANpPaBASAIOLIEMY XKenobKy). [Ipu peGpucrhix
cnoco6ax MOACOYKH B IUAT NMOJHOBKH BXOAMT, KPOME Cpe3d, H pebpo.
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[MpoTsixeHne cpesa Mo BepPTHKAJH HAa3bBAIOT TaKXKe BLICOTON
noaHoBku. [Ipu rsagkoli Kappe wiar ¥ BHICOTA NOAHOBKH OJMHAKOBHI.

lupuHa nMoJHOBKH— POTAXKEHHe CPe3a B HaNpaBJIEHHH,
neprnesguKyaspHOM ero AJIMHe, T. e. LIMDHHe CTPYXKKH 110 APEBECHHE;
npu yrae xappbl B 60° mMpHHA MOJHOBKH PaBHA MOJIOBHHE BLICOTHI
noaHoBKH. Pasmep cpe3a no gpeBecHHe B ryy6b CTBOJI2 B pafHalb-
HOM HanpasJeHHW Ha3bliBaercs TAYyOHHOHR noauoBku Hupu-
Hy Kappbl ONMpPEeNeJsIoT NMPOTAXKEHHEM NOIAHOBOK B IOPH3OHTAJIbHOM
HaNpasJeHuH (M0 AJNHHe OKPYKHOCTH CTBOJA).

Yron momHOBKH— OCTPHIl YroJ MexAy JHHHeldl cpe3sa
H HAnpaBJsIOUINM XKeJOOKOM HJIH ero npojpoJKeHHem (yrot, o6pa-
3yeMbli MONHOBKOH H BEpPTHKaJbIO). YroJ INOAHOBKH OOGBIYHO
pasen 30° a npu npUMEHEHUH XUMHUECKOro BO3JAeHCcTBHS 45°.

Yroa kapphb — yroa Mexay AByMs NOAHOBKaMH, paBeH 60°
uau 90° T. e. ABYM yriam MNORHOBKH: YrOJ Kappel paBeH 2 yriam
MOJHOBKH.

BrcoTa 3an0xeHHsS Kapphbl — PACCTOAHHE OT OCHOBa-
HHsl CTBOJIA [0 HHUXKHETO KOHLA MEPBOH NMOAHOBKH.

ITaysa—npomexyTok BPpeMeHH B CYyTKax MeXAy ABYMs Kappo-
MOJAHOBKaMH.

O 6 x 0 1 — ouepegHOe HaHECEHHe N0 OAHOH KappONOJHOBKe Ha
BCEX Kappax B npegesax pabodero yuacrka.

¥ c— nepBasg momZHOBKA Ha Kappe.

PeMeHb—KHUBag HETPOHyTass TMPOJAOJBHAS [OJOCA KOPHI
mupuHOH He MeHbuie 10 cm, ocraBiasieMas MeXAy KappamHu.

[TepeMbluKa— NPOMEXKYTOK MeXIy KappaMH 110 BEPTHKaJH.

Harpy3ska pgepeBbeB KappaMu BbipaKaercs KaK OTHOLIEHHE
ofilefi IWHPHHBl UX K AJHHE OKPYXKHOCTH CTBOJA:

rae:
H — narpyaka gepesa kappamu B %;
n —4uca0 Kapp Ha Jepe.e;
b — mwupuHa xappel B CM;

D — nuamerp gepesa 6e3 KOpHl B CM.

UHes0 W LIMPHHA NHTATEJbHBIX DEMHEH MO KATErOPHSM IOJCOUYKH
npusedeHol B Taba. 21.

[1poMbllsieHHBle cnOcoGBl MOACOUKH Jieca OTJIHYATCA OAHH OT
JApyroro pasMepamMH W MOJIOXKEHHeM Ha CTBOJE MOJZHOBOK, PeXHMOM
MX HaHeceHHs H cnocobamu cGopa KHBHLUBE. B Hacrosiuiee Bpemsi
OCHOBHBIMH c10COGaMH fIBJsIIOTCA PEGPHCTHIE HUCXOAALLME U pe6pH-
CTBI BOCXOAAILKA (puc. 44).

[Tpu nucxoasiem crnocobe Kappbl HA AePEBbAX PacnosararTCs
B HUKHEM fipyCe, NOC/]eJ0BATEeNbHO CBEPXY BHH3, 0JHA NOJ APYrO.
[TonHOBKH HAHOCAT OT XkeJlo6Ka K kpalo Kappul. Kaxayio nocaenyio-
1y NOAHOBKY HAHOCAT HHXe npeabiayuweii. [Ipu socxogsiueM
cnocoGe xappel pacrnojiaraloTcsi B BepXHEM spyce NocJegoBaTesNbHO
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XapaktepHcTHKa PasHbix cnocofos noAcodKsH

Tabauya 21

ITaysa B ausx Jl03a XHMHKATOB B
Z NpH m;é’l:l::
i} Kapput B
ngﬂfg}}_ ,i;;,%"u Faybuna 6e3 | ¢ BH- Mempéggg:-
Cnoco6 noacouxH ki | B rpa- | MORHOBKH | pyxop.| xoamm-| HOM N€Pe- | ynon. lcepuas kuc- [Ipumeqanne
B CM | Aycax B CM HBIX MH MHUKH Has | nota (6es
aHeR | aHaMM B CM ua- Beca xao-
BECTh AHHA)
Bocxoasmuit peSpucTHit 1,2 |60—70| 0,3-0,4 | 8 - He oc- - — 3a 7 u 6oree aer o
TaBAAT py6Ku
Bepxuuit  sipyc  AByxbapycuoft 3a 6 u MeHee aer 1o
(Kfppu) ‘p. . y .. . .| L2 |60--70{ 0,3—0,4 7 - To xe - — py6KH
Hucxoasuui pudaensiit 1,0 [60—70| 0,3—04 8 - 3 — — 3a 7 u Goaee Jer no
PyOKH
Huxuuft  sipyc  aByxbsapycHofi 3a 6 u MeHee Jer N0
(Kappu) e . . . . . . . — 60-70]03-04 7 —_ 3 — — py6Knu
BoszgefictBHe x/J10pHOR H3BECTBIO 1,6 [60—-70; 05 - 7 10 3 — } [Maysa moxer 6uTh 7 ¥
_ _ 9 nueft, B 3aBHCHMOCTH
20 16070} 05 9 10 3 OT YCJOBHA NpPOH3BOI-
cTBa -
BoazeficTBHe cepsoll KucaoTOM 4-—5 160—70; 02—03 | — 14 15 — 14 fMaysa B 14 nueft, mony-
6 [60—80 02-03| — | 2i 15 — | 18 } ckaeres 3a 1 roa 1o

pPYOKH JIecoceKkH



ogna sbime apyroi. TToAHOBKH naHOCAT cBepxy BHH3 (OT Kpas
K IeHTPy Kapphl) TakuM o0pasoM, uto kaxjias nocjaelywlias pac-
foJaraetcs Bbllle PeflbldyLLeH.

[Tomcouky cocHBl OAHOCTODOHHEH XKappofi (napassesorpamm)
IIPOBOAAT TAKUM 00Pa30M, 4TO NOJHOBKM HAHOCATCS C OXHOH CTOPO-
Hbl enobGka. IIpu 3ToM wWHpHHa
OJHOCTOPOHHell Kapphi [AOJXKHA
6bITh paBHA UIHPHHE JBYXCTO-
pOHHell, NpPHHATOH JJIsi JAaHHOK
KaTeropuu noacoukd. Ilpu aByx
Kappax Ha [OepeBe Ha paccTosi-
uun 12—15 cm papyr or apyra
NpPOBOASAT PSAOM fABa XenoGKa.
IMoguoBKH HAHOCAT OT NPaBOro
)ejjobKa BIpaBo, a OT JIeBOro —
BaeBo. [Ipu Tpex Kappax TpeTHH
2K es1060K NPOBOAAT € NPOTHBOIIO-
JIOXKHOH CTOPOHBI JlepeBa Ha pac-
crosuun 12—15 cm OT rpaHHUb
onHoli u3 kapp. Iloacouxa onHo-
CTOpDOHHEN Kappoit BeaeTcd MO
neiterByrowum cxemam. [1pu Boc-
XoAsuleM peOGpHCTOM H MpPH HH-
CXOAsiLIeM MeToJax TaKOoH CIo-
co6 TNOBLIIIaeT NPOH3BOAHTEJD-
HOCTb TPyJda B3JLIMUIHKOB H
cGopuiukoB 6aarogaps cokpa-
UIEHHIO BPEMEHU Ha NMepexojbl.

[Toncouka cocHbl €nocoGoM
3KOHOMHOH Kappbl COCTOHT B TOM,
YTO HAHOCAT NO OLHOMY H TOMY
ke MecTy nABa cpesa. [lepmyio
Puc. 44. Pe6pucras Kappa nocie AByX NOJHOBKY AeJaloT TayGHHOH 110

ce30H0B paboThl

3 mm, a BTOpas elle yraybaser

nepsylo Ha 2--3 mm. Obwas
ray6HHa ABYX CPe30B He AOJIKHa npeBbilaTe 6 mm. Bropywo noa-
HOBKY HAHOCHAT B Te e CPOKH, YTO U IPH OOBLIUHLIX MeTOAaxX MOACoU-
KH. 3TOT npueM paGoTe HA NOACOYKE NPUMEHSETCS NPH BOCXOAALIeM
peOpPHCTOM H HHCXOJALleM pH(pJeHOM MeToAaXx. Pacxoa noBepXHOCTH
CTBOJIA N0 BLICOTe COKpawaercs NPUMEPHO B 2 pasa, Kak 3T0 U GbIJIO
paHbllle NMpH CTYNEHYaThlX MOJHOBKAX. B NMPOHM3BOACTBEHHBIX YCJO-
BHsIX pa3pabaTblBaIOTCs npHeMbl HAaHECEHHs NOJHOBOK Ge3 Keso0Ka
(Ge3xenobKkoBast TOJACOYKA).

[Toaroroutenbsibie paGoOTHl HA MOACOYKE

[TpuHATBIe B MOACOYKY COCHOBHIE HACAXKMACHHS pa3GHBAIOTCS HA
Jaurepbl u3 pacuera 500 kapp B kaxiaoMm (miaowans 2—5 eq). Ha
JEepeBbsX HAMEYAIOT MECTa GYAYLIHX Kapp, pa3dMellas HX N0 OKpyXK-
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HOCTH CTBOJA CHMMeTpHuHO. Harpysky AepeBbeB Kappamu ompene-
JIFI0T B OCHOBHOM CPOKOM nopacoukd. I1pn 6—10-netneit momcouke
ona cocrasnser —40—50%, npu 3—5-nerHeit 50—60%. npu
1—2-netneii 1o 80%, npu mautensHoit noxcouke (20—30 ser) Bcero
aumb 15—20%.
Ha mecte Gyayuieil kappel CHHMalOT ckofeseM HapyMXKHYIO Ipy-
" 6y10 KOPKY RO TJYGHHBI, Tfe CraxHBalOTCA TpeluHbl. ToallHHA
ocTaBllefics yacTH KOpbl He gnoJxHa npesmmate 0,3 cm. [locine
3TOr0 MocepeaHHe MOATOTOBJAEHHONH Kapphl BEPTHKAJNbHO MPOBOAST
TIPOJOJIbHBIA Kesno6oK ray6uHoi 3—6, mupudoit 7—8 mm. Launa
©€r0 3aBUCHT OT YHC/Ja MOAHOBOK 3a CE30H U Iuara MOAHOBKH H KO-
ae6inetrca s npenenax ot 30 go 60 cu. Cpe3 nosKeH GLITb rJiafiKuM,
6e3 3aQHPUH H OTUIENOB, YTOGBl XKMBHUA CTEKaJa No XKeJobKy, He
3ajepxuBasice Ha HeM, JKeno60K NPOBOAAT CMELHAJbHEIM Ken00Ko-
BEIM XakoM. 3areMm MNPHCTYNAOT K YCTAHOBKE KappooGOpYyAOBaHHA,
KOTOPOE COCTOHT H3 MpHeMHHKA, KpaMIoHa U JepxkaTtenell. CHauana
3a6UBAIOT KPAMIIOH MOJ HUXKHHI KOHell xeso6Ka Ha PacCTOAHHH OT
Hero 1,5—2 cam ¢ HAKJOHOM BHH3 NOA yraoM 45°. 3aTeM ycTaHaBJH-
BAIOT JE€pXKAaTe/lH, Ha KOTOPBIX MOJABEIIHBAIOT NPHUEMHHK, OGBIUHO
METaJIJINIeCKYI0 BOPOHKY. Pexe npHMeHSIOTCS BOPOHKH HJIHM TOPIUKH
u3 raunbl. lllupoko pacrnpocTpansercs Ha NMOJCOYKe YCTAHOBKA MpH-
eMHHUKOB MOJ «S3bI4OK», Ge3 nepxkaresieil W KPaMIOHOB MO Bced
BHICOTe 3aJI0KeHHs Kapp. Ha BBICOKMX xappax KappoofopyjloBaHHe
yCTaHaBJMBAIOT [IPH MOMOIUHU jecTHHIL. Huxe B Tabs. 22 npuse/eHbl
cpeliHue HOPMbl BbIPaGOTKM Ha NOArOTOBUTENLHLIX paboTax.

[TepBylo NOAHOBKY MpPOBOASAT B3JABIMOYHBIM XaKOM [OCJe YyCTa-
HOBKH KappooGopynosanusa. Yacto HaHeceHHe NepBOi MORHOBKH
OTHOCAT K MPOU3BOACTBEHHBIM paGoraM. [isi TeKylliero KOHTPOJA
3a y4yeTOM Kapp ¥ KauecTBOM HX MOATOTOBKH B Ipollecce NOATOTOBH-
TeJBHLIX paboT AesaloT KOHTPosbHble nepeuersl. [loarotosnennbie
K MOJCOYKe JiecoCeKH pa3fuBaioT Ha pabouyye yyacTKM, BeJH4MHA
KOTOPBIX MpPH HHUCXOAALIEM H BOCXOAsLIeM crnoco6ax BapbupyeT OT
4500 mo 8000 xapp, a npu NpUMEHEHHH XHMHYECKOTO BO3JeHCTBHS,
B 3aBHcuMocTH oT naysbl, 1o 20 000 kapp u GoJsee. PaGouue yuacTku
3aKpenasoT 3a B3AbIMUHKaM# U cOOplUMKaMH. Bee noarotosuresb-
Hble paGoTHl Ha MOACOYKe HEOOGXOAHMMO 3aKOHUMTH 1O Hauana Mmpo-
H3BOACTBEHHBIX, YTOGH He COKPAllaTb MOJACOYHBIH CE30H, KOTOPHIH
i tak koporok (100—125 nmeit).

MpoussoacTBEHHbIe PaGoThHI

Hauecenne nogHoBoK, ¢60p KHUBHI, XpaHeHHe ee B JecCy, TPaH-
CrnopriupoBka 6oueK ¢ KHBHIEH K XPaHHJIMIIAM, BLIBO3Ka K MecTam
MOrpyskn B »Ke/NEe3HOJOPOXKHblE BAarOHbI, KOHTPOJIb 3a KaueCTBOM
HHUBHLBl M Npoyee — BCe BXOAHUT B NPOM3BOACTBEHHbIe PabOTHl IO
Moacouke. C HAcTymseHUeM BECHOH TeIJIOH NOTOAbl, NPH CpelHecy-
TOYHO} Temnepatype 6—8°, NpPHUCTYNAOT K CHCTEMATHYECKOMY HaHe-
CeHHI0O noOmHOBOK. B Hauane IOACOYHOTO Ce30HA NOJHOBKH HAHOCAT
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Tabauya 22

Cpeanne HOPME! BHIPAGOTKM Ha MOATOTOBHTENLHHX paboTax

Onepanus Bricota Kapp:cr;? KpaMnony Bupaﬁon;a;;z:“’l 4ea0BeKd
OTBelNeHHKe JeCoceK . . . — 3 ea
Pa36uBka Ha JHTEpB . . 610 ea
Hamerka kapp . . . . 900—1500 kapp
OxkapuBanue (noIpyms-

HHBaHue) AauHofl 60—
85 cm:
Ges cuera . . . . 0—130 280 xapp
131 u BHme 320 ,,
mo cHery . . . . 0—130 ' 200 ,,
131 u Bblwe 225
[posenenne xeno6kos:
nanHolt 45—60 cm . - 0—280 750 wrr.
281 u BhHIE 600 ,,
aauHoRt 1220 cm . 0--280 1200 ,,
281 u Bbimre 1000 ,,
PasHocKa npHeMHHKOB:
METaJJIHYeCKHX . . — 1300 ,,
IIMHAHHX . . . . — 1000 ,,
YcranoBka KappooGopy-
JIOBAHHS e 0—180 400 xapp
} 181 u Bbuue 300 ,
Ilepeuer xapp . . . . ‘ — 2000 .,

pexe, uem B cepeiHHe JseTa. [laysa BecHoit cocraBaser 3—5 nued,
JeroM 2—3 fHS, @ WHOrAa U | AeHb, B 3aBHCHMOCTH OT CPOKOB
noicauuBaHus. [TOJHOBKM HAHOCST OCTPHIM PE3LOM XaKa Tak, YToOb
cpe3 OblT YHCTHIM, 6e3 3ayceHHl H BMATHH. I1pu peGpHcThIX cnoco-
6ax cpe3bl OenalOT KeJOGKOBATHIMH s CTOKA [0 HHM KHBHIHI
B KeJo0OK.

B HacTosllee BpeMsi A/ HaHeCEHHs NMOJHOBOK NPHMEHSIOT IJaB-
HBIM 06pa3oM OrubaioliHe XaKd ¢ OLHHM De3LOM AJsl CAHTHBIX pH-
JIEHBIX Kapp M IBYMsi pe3auamu a/as pebpucTbix kapp. IlomHoBkm
HAHOCAT ABHXKEHHEM Xaka OT xesnobKa K Kpamw Kappbl HAKJOHHO
cHu3y BeepX. OrufawmumMuy xakaMH NMPOBOAAT MOLHOBKH OJXMHAKO-
BOH rayOHHBL 1O BCEH [JMHEe B CHJAY TOTO, YTO 3TH HHCTPYMEHTH!
HMEIOT MNOABHXKHYIO TOJIOBKY.

JKuBuily BLIGHDAIOT M3 NPUEMHHKOB B MeTa/JIMyecKue Belpa
eMKocTtbio 10—12 2 cranbHOll c60pouHOl JoMAaTKON ¢ 6appacKHTOM,
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KOTOPBIM NPOYMINAIOT XKeJ0GOK oT Hasaumiei XHUBHIL. C BHICOKHX
Kapp NPHEeMHHUKH CHUMAIOT ¥ NOABElIHBAIOT CNElHaJbHBIMH ChbEMHH-
KaMyd ¢ JQJIMHHBIMH DYKOATKaMH, JKHBHLY COGHPAIOT M0C/e YeThpex-
BOCBMH O0OXOA0B B3ABLIMILHKA.

Hauecenne B3ABIMOKXK ¥ cOOp XUBHULI BEAYT NJAHOMEPHO IO
MeCSUHBIM TFPa(UKOM B TeYeHHEe BCEro MOACOYHOTO ce3oHa. HopMer
pblpa00OTKH HAa NPOHM3BOACTBEHHHIX paboTax npuBefeHb B TabJ. 23.

Tabauya 23

CpeaHue HOpMH BHIPAGOTKH Ha NPOM3BOACTBEHHBIX PaGOTaX

T BupatoTka

Onepauus Burcora xapgbé;llo f(pamnony HBBI l;aegl%é:;xexa
B AgHb
0—180 2000
BianwMka 181—280 1800
281 u Bolle 1400
0—180 1630
Cfiop XHBHIB 181—280 713
281 ¥ BHwWe 580

ITpoH3BOANTENIBHOCTD TPYAA B3ABIMUIMKOB MOBLIIIAETCS NPH MOA-
cOYKe OAHOCTODOHHMMM KappaMu (Tabu. 24).

Tapoii nox KXuBHLY cayKaT AepeBsHHbIE HJIH Kese3Hble OOUKH,
B KOTOphle NeperpyxaioTt ee U3 Belep Mo BogocauBHOH jocke. Ilpu
TOM M3 XKHMBHIbl BEIGHPAIOT KPYNHBIH COD B OTCTOHHHKH M CJAUBAIOT
oTcTosABInylocs Boay. Ha pabounx yuacTkax onpefefsioT colepiKa-
HHe B XHBHUe 6annacTHbIX BellecTB (copa u Boabl). [loHBli aHa-

Tabauya 24

Tpyno3arpatel u BbIPaGoTKa B3ALIMUIMKOB MPH ABYCTOPOHHHX
. H OAHOCTOPOHHMX Kappax

_ 3aTpaThl BpeMeHH B CeKYH-

A2X Ha Kappy Bpse;::g?guﬂa

OJHOCTOPOH-
HIOIO Kappy
ABYCTO- ORHOCTO- B % Kk 3a-
TpaTam
POHHIOK POHHION Ha ABYCTO-
POHHIOI0

Onepanus

Hanecenune NoaHoBOK

fepsoe mpuueauamme . . . . . . . . . 0,7 0,7

Uepeuit cpes . . . . . . . . . . .. 0,65 1,3

Bropoe TpUUeJHBAHHE . . . . . . . . . . 0,7 —_

Bropoft cpes . . . .. .. ... ... ... 0,65 —
Beero . . . . . . . . . .. 2,7 2,0 74
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ITpodoascenue

3arpaThl BpeMeHH B CeKyH- 3ar
. paTh
flax Ha Kappy BpeMeHH Ha
0LHOCTOPOH-
HIOK  Kappy
Onepauuy ABYCTO- ONHOCTO- B % K 3aT-
pataMm
POHHIOK POHHIOK Ha ABYCTO-
POHHIOHO
[Tlepexonu
Ot cpesa K €peay . . . . . . . . . . . 2,2 —
Ot Kkappu K Kappe . . . . . . . . . . 1,1 0,6
Ot nepeBa K HepeBy . . . . . . . . . . 5,3 5,3
Beero . . . . . . . . . 8,6 5,9 69
Bcnomorartenbhag pabora . . . . . . . . 1 1
Bcero ocHoBHafi pabota 12,3 8,9 72
KocBeHHbie 3aTpaTel . . . . . . . . . . 1,2 0,9 75
Htoro omepaumwmonsoe BpeMst . . . . . . . 13,5 9,8 73
BoipaGoTtka B peHb (udcao xapp) . . . . . | 2140 2980 138

au3 xKUBMUE no TVY-10 nposoasT B XHMHYecKMX JabopaTopHsx
XUMJIeCX030B H3 NP6, oT6HpaeMblX npH OTHpapke XXHUBHIL Ha
3aBOJHI. '

OceHblo, ¢ HACTyNJIEHHEM NepPBHIX 3aMOPO3KOB, BHIXOABl HHBHILBI
Ha KapPOMOJHOBKY PE3Ko MajaloT u cHuxKaloTes ¢ 15—20 no 4—5 a.
IIpu cpepHecyTouHoi tTemMneparype 6—=8° NOJACOYHBIN CE30H CUHTAIOT
3akoHueHHHM. Korza nocjiefHuil pas BHIGHPAIOT XHBHIY, TUIATENb-
HO OYHIAIOT OT 6appaca kenoOKH, KpaMIOHHL, npuemMHukH. C Bocxo-
IAWMX Kapp cHHMawT Gappac tyneim ckpe6kom B xpebrior. C HH-
cXonsiiux kapp Gappac cofupaioT B HOCJAEAHHI rof paGoThl mepern
pyGKoOH.

XuMHYecKHe BO3JAEHCTBUA Ha MOJCOYKe

OnHOit M3 NPHUYHUH OCTAHOBKH CMOJIOHCTEUEHHS SIBJSIETCS 3aKy-
NOpKa KaHaJOB CMOJIOXOAOB Pas0yXWIHMH BLICTHIAIOWMUMH KJeTKa-
MH. YCTPAHUTb 3T0 pa3byxaHHe MOXKHO NyTeM NpeKpallieHHs NMOJauH
BOJABl K HHM HJH 06paGOTKOH BBICTHJIAIOLIMX KJETOK SIOBHTLIMH
pellecTBaMHu. IlpuMeHeHHe mnAa3MONH3UPYIOLUIUX pPACTBOPOB coJeit
¥ GHUKCHPYIOUIKX SIAGBUTLIX BELIECTB AEJAEET CMOJOXOABl OTKPBITHIMH
Ha AnuTenbHulii nmepuon speMenun. HauGonee cuabHoe BO3JeficTBHE
Ha npoluecc CMOJIOBLIAENEHHsT 0KAa3blBAeT KpENnKas cepHas KHUCJAO0Ta
(856—959% ), KOTOPYIO HAHOCAT Ha CpPe3 B XHAKOM BHAE WJM Nacroi,
npurotoaeHHoit Ha kKaoaude (1 2 HeSO4 nm 1—1,2 k2 xaonuna).
Kuenornas nacra gosblile 3a4€pKHBAETCS Ha C¢pe3e, MeHble CTeKAsd
BMECTe ¢ XUBHUEH, H SBJsSETCS MeHee onmacHoii B oGpaienuu. Kuc-
JOTHYIO MAcTy HaHOCAT HA cpe3 CrNelHaJbHBIM XHMHUECKHM XaKOM
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(puc. 45). Pacxon cepHoit kucaothl cocrapaser 0,7—0,8 2 Ha Kax-
abie 10 cu WIHPHHE Kappel. B roa pyGKH MOXHO NPHMEHSATH NMOubl-
IEHHYI0 103y CEePHOKHCJOTHOH TacTh: Tak NpH nayse 14 nHeit
10 2 2 u npu nayae 21 genn 3 2 (Ges seca kaosnuna). Pacxon cepHoi
KUCJOTHl Ha Kappy B ceson cocrasasier 8—12 e. Ilpu paGore oGbru-
HbIM XHMHUECKHM XaKOM C KOJIECHKOBBIM

J034aTOPOM B cpeldHeM GasaHc paGotiero -t
BpeMeHH B3ABIMUIHKA CKJIaJbIBAaeTCs CJe- T
ayouuM o6paszom (B%):

3anpaBka HHCTPYMeHTa XHMHMKaToM . . . 15
¥xoa 3a MHCTpYMeHTOM . . . . . . . 7 ] 7
[Tlepexonnl oT AepeBa K JAepeBy H OT Kapphl L

K Kappe . . . < . . . . . . . 40 i
Hanecenue nOmHOBOK . . . . . - . . 16 i

Cmaska mogHOBOK . . . . . . . . . 12 (

Touka u mnpaBKa pe3uoB 4 i m_o e
pa: L e e vaw N

Kocsennwle 3atpatt . . . . . . . . . 6 | =

Ilpn pa6oTe ¢ BhHIIEYKA3AHHBIMH XH- |
MHKAaTaMH HOpPMa BBIPAGOTKH MO YHCHAY ;
Kapp cHuxaercs Ha 30—35%.

Ilpn xuMmuueckoM BO3AeliCTBHH PE3KO
yBeJIHUHBaeTcsi (B 3—5 pa3) BHIXOA XKH-
BHIBI Ha MOJHOBKY M BO3pacTaer NpOHU3- |
BOAHTEJHHOCTb TPYAA B3ABIMIIHKOB. I1pn 5
pa6ore ¢ nacroo6pasHoil CepHOH KHCJO- aN
TOil NPOH3BOAHTENLHOCTb ¥ 3THX pabouux J T d
yBesquuuBaercs:i Ha 70%. Ilepenosrie 7
B3abiMiKH CubupH W ¥YpaJna, npHMe- \

HAA TNacTy CepHOM KHCJOTHI, [OCTHIVIH X
pexopaHoit BoipaGoTkd — 30—40 7 KHBH- oY
LBl 32 ce30H, uTo B 6—8 pa3 npeBnilnaer Vs 8
HOpMY. ‘ 3

XuMu3auHus [OACOUKH SIBJASIETCST OcC- Puc. 45. YHuBepcaJbHHI
HOBHEIM H TEPCINEKTHBHBIM MYyTeM MOBLI- XUMHUECKHit XaK
IUCHHSI TPOM3BOJAUTENLHOCTH TpPYyAa Ha l_pyq}g:‘gg:jiﬁ{ 2 pe.
IoacoukKe. . Kyl annmapar; 3—tnoaarop;

B CILIA XHMHUeCKOe BO3JEHCTBHE Be- % sepxuaa npodxa 5-caira:
Iyt 50%-noit HoSO4. ¥V Hac Ha Ykpau- KOJIECHKO; & — IeuKH
He — KOHIIeHTPHPOBAHHOH CepHOH KHC-

JIOTOH,

KpoMe cepHOli KHCIOTH, HA IOACOYKe INpHMEHseTCH XJOpHad
M3BeCTh, KOTOpas WIMPOKO HM3BECTHA Kak okucanrenb. [leficTBue
XJIOpDHOH HM3BECTH HAa LeJJII0J103Y, H3 KOTOPO# COCTOAT CTEHKH 3MHTE-
JUAJbHBIX KJETOK, BHI3HIBAET OKHCJMTENbHYI0 NeCTPYKUHIO, BCJel-
CTBMe yero OKOHYaHHe CMOJSIHOTO Xoja paspyluaercs, cedeHne

BBIXOJHBIX OTBEPCTHH yBEJHUHBAETCH.
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XN0pHYI0 H3BeCTb MPHMEHSIOT Ha MOXCOYKE B BHAE XJOPHOMH
MacThl, KOTOPYIO IMOJYYAIOT NPH CMEIUMBAHMH H3BECTH C BOAOI
B cooTHoweHHn no Becy 1,5:1. CMech pacTHpaioT Ha KpPaCKOTepKax
HJIH NMPYTKOBLIX MesbHHLAX. XJOpHAs nacra AOJKHA COAEepXkaTh He
MeHee 179 aKTHBHOro XJ0pa, a TeXHHUYeCKasd XJOpHAS HU3BECTb —
He MeHee 27%. Ilog coAepxaHueM AaKTHBHOTrO XJiopa nojJpasyme-
BaeTcsi KOJHYECTBO €r0 B BECOBHIX MPOLEHTAX, BblAeasioLieecs NPH
OeACTBHH HA XJAOPHYIO H3BECTb COJIAHOR KHCJOTBH

CaOCl, + 2 HCl - CaCl, + H,0 4 Cl.,.

Ha BO3/lyXe XJOpHasa H3BECTb pasJjaraetrcd B OCHOBHOM IO ypasn-
HEeHHIO

2CaOCl, + CO, — CaCl, + CaCO; + Cl,0.

XVIOpHYI0 NacTy XpaHSAT M [OCTABJAIOT Ha pabouHe yd4acTKH
B JEpeBsHHBIX 60YKax C NJOTHO npuJaerawoiuedi kpuimikod. Cpok
XpaHeHHUd 10 2 Mecsues.

HopMaTuBel mara noaHOBKH, mays, nepeMbluex, J03 CTUMYJSATO-
pPOB M Apyrue NoKasaTesnH Npu ABYX sipycax Kapp H AJs NOLCOYKH
¢ XHMHUECKHM BO3AcHcTBUHEM NpKBejieHBbl B Taba. 21 (crp. 199).

Xumuueckue cramyastopbl  (He:SO4 CaOCly) npumensiorcs
s o6a3aTeIbHOM NOPsAKe NPH noacouke nacaxgenus I, 11 u IIT Go-
HHTETOB 3a 4 roga Ao pyOGKH, a TakKe NPH NMOJCOYKe He3ab0/0uyeH-
HBIX 310POBBIX HacaxaeHuit 1V Gonurtera B paitonax Kapeaun, Ce-.
BepHoro ¥Ypana, Bocrounoit Cu6upu, Komu ACCP, Apxanreabckoit
obaactu 3a 2—3 rofa Ao py6kH. B cOCHOBHIX HacasKAeHHAX CTeNHOH
¥ JIECOCTEITHOH 30H NpHUMEHsIeTCs XJOopHas H3BeCTb 3a 2 roga 1o
pYOKH.

BHocTUMYASTOPBL

BaxHyio posb B npoliecce Kak cM0/006pa3oBatus, TaK H CMOJIO-
BLIJE/ieHHsT ¥ €PEeBbep XBOHHBIX MOPOA HUIPAIOT (BUTOTOPMOHBI, KOTO-
pble Mpu ONpPeJeNeHHEIX YCAOBUAX YBEJIUYHBAIOT TeMNbl (PH3HOJOTH-
ueckHx mnpouecco. CTHMYJAATOpHl pocTa, HJH, TOUHee, oGMeHa
BelllecTB, HMEIOT OTPOMHOe 3HAyeHHe B JKH3HM DacTeHHH: H3MEHAIOT
cocTOAHHe ([IPOHHLLAeMOCTh, BSA3KOCTh) MPOTON/IA3Mbl, YCHJAHBAIOT
NPUTOK BOABI K KJETKaM, nepepacnpefelsiioT NHTaTe/bHble BellecT-
B2, YCH/JUBAIOT MHTAHHE M DOCT HYMKHBIX UACTeH pacTeHusa H T. II.
B pacreHuax BCTPEUAlOTCA TaKHe aKTHBATOPbl pocTa: ayKCHH-2
(axkceutpuonoBass kucnora) CisHapOs; aykcuu-6 (aykcesenosas
kucaora) CisH3O4 n rerepoaykcun (B-HHAOJHIYKCYCHAsl KHCJIOTA
CioHoO9N). st NOBBILIEHHST BBIXOLOB MHMBHLbI MPUMEHSAJUCH TeTe-
poaykcHe ‘' cuHTeTHueckuit npemapatr AHY — a-madtuaykcycHas
kucaora CjoH,0CoH30, B BHae akTHBHOH nacTel, B KOHUEHTPAUUAX
or 200 no 500 me Ha | & TeXHHYECKOro JIAHONHHA. AKTHBHYIO NACTY
HAHOCHAM Ha MOJAHOBKH, IPOH3BOJMMble OGLIYHLIM NMyTeM. MeHbuine
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1036l (HHTOTOPMOHOB YBEJHYHBAJIH BBIXOX XUBULL Ha 2349%. B cpen-
HeM NpHMeHeHHe AKTHBHOH ITacTbl TOBBICHIO BBLIXOJ JKHMBHIBEI Ha
160%. I'. TI. Fanbnepun ykaspiBaeT Ha BO3MOXKHYIO FODMOHAJIbHYIO
peryJsiliiio mpoiecca o6pa3oBaHUs TepHeHOB H CMOJ B JepeBe.

¥YKe NaBHO H3BECTHO, YTO Pa3BHTHE OTAEJbHBIX TPHOOB MM 6ak-
tepull, HanpuMep Armillaria mellea Quet, Fusarium laterium,
Peridermium Pini u ap., cTUMyzupyloT cMonooGpa3oBaHHe y XBOH-
HBIX IepeBbeB. B lpeBecHHe, NMOpaxKeHHON MMH, HEPEAKO COAEPKHT-
cs1 B 3—4 pasa GoJblie CMOJIHCTHIX BeliecTs, yeM oGbluHO. [Las jo-
ObIUM KMBHIBl MOXeT OBITb Hcnoab3oBad Cranartium quercinum,
KOTOPbIi NpPHBHBAETCHd HA JepeBbfAX. DTOT rpub ofpasyer B3LYTHA
B BUJe XKeJBAKOB, upe3sbuaiHo Gorarthlx xusnneil. Mmelorca yka-
3aHMA O TOM, YTO DaHbl Ha JepeBe, 3apaxeHHoM Fusarium late-
rium, He 3a)KHBAMOT M HEONpeleseHHO [0JIr0e BPeMsl HenpepbiBHO
BblAenfl0T XKUBHLY. [Ipeasnaraerncs BoilleyKa3saHHYIO GHOJIOrHYECKYIO
06paboTKy paH NPHMEHATL OJHOBPEMEHHO C XHMHUYECKHM Bo3aell-
CTBHEM CEDHOi KUCAOTOH MM APYTHMH XHMHKAaTaMH,

OcmoJionomcouka

OcMousionocouKoil Ha3bIBAIOT TaKo# crmoco6 MOJCOYKH COCHHI,
IPH KOTOPOM B 3HAYHMTEJbLHOH <CTeNeHH MNPOCMOJISeTCSl JpeBecHHa
(cTBOMIOBHIH ocmoa). B cBfI3W ¢ TeM, UTO BHICOTA COCHOBBIX IHEi,
OCTaIOLLUXCS B Jlecy, © KaXABIM FOAOM CHMJKAeTcsl M 3anachl THe-
BOTO OCMO0J14, KaK JIECOXHMHYECKOIO ChIpbsi AJs CMOJIOCKHIHAAPHOTO
B KaHH(pOJbHO-3KCTPAKIIHOHHOrO TPOH3BOACTBA B 3HAUYHMTEJLHOH
CTeNeHH COKPAIAIOTCs, 3HAueHHe OCMOJIONOACOUYKH CHJBHO BO3pa-
craerT. CTBOJIOBBIH OCMOJ B HEKOTODHIX palioHaX MOXKET CTaTb Of-
HHM H3 OCHOBHBIX BHAOB CbIPbSl AJs MOJYYEHHS] CMOJO- H KaHH(OMb-
HO-3KCTPaKIHOHHBIX NPOLYKTOB.

OcMmosonoacouydsle paGoTH COCTOAT K3 NOATOTOBHTEJBHBIX, TIPS-
MbIX H JINKBHAALHOHHLIX.

TToarotosurensbHble paGoThl — pa3buBKa Jecocek Ha paboune
YYacTKH, HaMeTKa Kapp, YCTPOHCTBO €CTEeCTBEHHOTO NPHEMHHKA
C BCTABKOH KO3bIpbKa H OYHUCTKA CTBOJA OT CyybeB Ha MOCJeLHHX
rogax paGothl. CpelHsis BeauulHa pafoyero yuyacTka COCTaBJsieT
5000—7000 xapp B 3aBHCUMOCTH TJIaBHBIM 00pa3oM or roga pato-
tol. C60p Gappaca yallle BCEro NPOH3BOAHT B3ALIMILHK NOCJE OKOH-
YaHus NOAHOBKH. Kappy 3ak/aalbiBalOT Ha I0XHOH CTOpOHe, a pe-
MeHb OCTaBJASIOT Ha ceBepHOH. BbicoTa ecTecTBeHHOro npHeMHHKA
06blyno 40 cx. Huxusasa yacTb ero HMeeT Nopoxek, o6pa3yeMbld 3a-
MHJIOM KOpbI 104 yryioM 45° as c6opa KMBHIBI, CTeKalouled ¢ 3ep-
Kajna npHeMmHHKa. [dsi JydLIero COXpaHeHHsl CMOJIMCTBIX BELLECTB
K eCTeCTBEeHHOMy TPHEMHUKY YCTaHaBJIHBAIOT AepeBAHHbLIH Han Oepe-
CTAHOH KO3bIpeK, KOTOPhI YyMeHbliaer notepu Gappaca. Cpennss
HOpMa Ha 3akJalke ecTecTBeHHBIX npueMuukoe 300 wWT. B JeHb.

Ilpsimble pa6oTbl maunnaioTcss BecHoil. Haubosbluee KosHuecTBO
06X00B MpPOBOAHTCS B TeYeHHe HIOJAsi—aBrycrta. B3AbIMKH HaHO-
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CAT KocapeM, HmeroliuM ¢opMy ykopoueHHo# kochl. Kocapb Hsro-
TOBJIEH M3 JIYYLIHX COPTOB MHCTPyMeHTasbHOMH craau. [ybuHa noa-
HOBOK 3—4 mm. Cpes HAHOCAT CBEPXY BHHU3 Mo 00pasywolleld CTBOA
C HAUMEHbUIMM KOJIMHYECTBOM CDPE30B AJS KaXKAOH MOAHOBKH.

CoGupaior 6Gappac oAMH pa3 B Ce30H — OCEHbIO CKoOeseM B OCO-
6biil MellloK u3 Gpe3eHTa, Ha3biBaeMblil xpebTioroM. Ce30HHbBIH BbIXO/1
6appaca ¢ Kappsl B cpeaHem 3a 5 ser coctaBaser 350 e. Ilpousso-
aMTeabHocTs pafouero ya cbope 40—50 ke B aens. Ilo TY-3 Poc-
JeCIpOMCOBETa TepneHTHH-Gappac npeacrasaser coboit Ccyxyiw,
XPYNKYIO HJH TYCTOBSI3KYIO GJIELHO-3KEJATYIO Maccy C XapaxkTePHBIM
CMOJIMCTBIM 3anaxoM. B HeM JO/IKHO colepKaTbCsA BOAn He GoJsee
8% u copa 6%, a cMoaHCTHIX BellecTB (KaHH(OJb -+ CKHNHKAAD)
86%. B nepsele nsithb JeT paGorsl HaHOCAT Mo 15—10 noaHOBOK B ce-
30H, a CeAbMOH U BOCbMOH IOABI MCIOJbL3YIOT AJSA JYyYllero mpocMo-
JieHHs1 gpeBecuHbl. B ceabMOJ roa HaHOCAT ABe B3ABIMKH C LIATOM [10
50 cm Kaxkpaas ¥ CHAMAIOT NOJIOBHHY MHTATeJbHOro peMHs. B moc-
JIe[[H}H, BOCbMO# IO HaHOCAT OfHY mofgHoBKy (war 80 c¢m) M OXHO-
BPEMEHHO C 3THM CHHUMAIOT BTOPYIO NOJIOBHHY DEMHA.

CTBOJIOBBIII OCMOJI OOBIYHO 34rOTOBJSAIOT B NEPBYIO 3UMY MOC/AE
OKOHYaHHsA OCMOJIONOACOUYHEIX paGot. CTBOAOBBIH OCMOJ MO KAadyecT-
BEHHO[ XapaKTepUCTHKe pa3jeseTcs Ha CMOJbe HODMAaJbLHOH CMO-
JIACTOCTH ¢ coaepkaHueMm Kauudosau or 8% u Bbllue (Ha ApeBecH-
Hy 20%-HOj BJAXKHOCTH) M HA CMOJIbE [OHHUIKEHHOH CMOJHCTOCTH
(7—6% xauudoau).

CTBOJIOBBIi OCMOJI COCTABJsIET NPUMEPHO MOJNOBUHY 3anaca Ape-
pecuHbl Ha KopHe. C 1 ea moayuyaior 25—30 na. m® npocmoJieHHOH
JpeBeCHHBI, KOTOpas ABJSETCA ChHIpbeM AJS CMOJOCKHIHZAPHOTO
H KaHU(OJIbHO-3KCTPAKLILHOHHOTO [TPOU3BOACTBA.

[Mopcouka pepesbeB APYTrUX XBOHHBIX HOPOJ

ITorpe6nocTn Hawiel cTpaHbl B KaHU(OJILHO-CKHNUAAPHBIX [PO-
AyKTax c Kaxk/[AblM rOLOM BO3DACTAalOT U YAOBJETBOPSIOTCA AAJEKO
He NMoJHOCThIO. [103TOMY HEOGX0AHMO paclIHPATD MOJCOUYKY B COCHO-
BbIX HACAXKIEHHAX, AN Hero UMeloTcs elle 00JblINE BO3MOXHOCTH.
O6was naowaib Cnegaslx 4 nMepecToifHbiX COCHOBBIX HACAXKIEHHUH 110
PCOCP cocrasasier 28,6 man ea (100%), U3 HUX NPHTOAHBIX A/
nmogcouku 9,2 MmaH. ea (32%), a mNpPHrOAHBIX — peHTaGe/bHbIX
5,1 man. 2a (18%). Paktuyeckn momcaunsaerca Toabko 1,47 MJH.
ea, wau Bcero Juib 5%,

Hapsany ¢ usbickaindeM Gosiee nmporpeccHBHLIX €noco6oB moJsyye-
HHsI JKUBHIBI H3 COCHBI M 3HEDPrHYHBIM MPOABHIKEHHUEM IIO0JCOYKH
B COCHOBLIe MacCHUBLI ceBepa u ‘ceBepo-BocToka CCCP, Heo6Xxogumo
OpaTb B MOJACOUKY M JApYyrde xBoHHble mopodst. [To noporam Hacax-
Aennss B CCCP MoKHO pacnpeaequTh caeAyiomnm o6pasoM (B %):

208



JlucTBeHHHa ... . . . . . 383

Cocha . . . . . . . . . . . 197
Eab w muxta . . . . . . . . 165
Bepeza . . . . . . . . . . . 135
Keap . . . . . . . . . . . . 41
Ocyna . . . . . . . . . . . 24
Oy6 . . . . . . . . . . . . 13

Kak BHAHO, KpoMe COCHbI, HMeeTcsi GOJibllioe KOJIHYECTBO IpPYy-
THX XBOHHBIX MNOPOJ, KOTOPBIE CJAELYEeT HCNOoAb30BaTh IAJS MOI-
COUKH,

MMoapcouka ean. B. E. Tumenko eme B 1895 r. ykaswiBaa Ha TO,
4TO CJeAyer NOACAYMBATL HE TOJBKO COCHY, HO H AepeBbs APYrHX
XBOHHBIX TOPOJA, OCOGEHHO €Jib M JINCTBEHHHLLY.

Bonpoc o moacouke enn U cGope eNOBOH CEPKH C NOBEPXHOCTH
CTBOJIOB €O CJYYaNHBIMH MeXaHUYEeCKHMH MOBPeXKIAeHHAMH Mpel-
crasasier $oJbLIOH NPOMBILIJIEHHBIH HHTepec.

CMmonsiHOM annmapaT end OTJHYAETCT OT CMOJISIHOTO anmapara
COCHBl TJIaBHBIM 06pa3oOM TeM, YTO BBICTHJAIOLIHE KJETKH B CMOJO-
X0lax BCKope nocje o6pa3oBaHUs OJAPEBECHEBAIOT H B 3HAYHTEb-
HOJi CTENEeHH YTPAyHUBAIOT CMOCOGHOCTb BLIAENAATH KHUBULY B OO0Jb-
mux Koauuecrsax. Kak npapuno, 1MpoKHe cpe3bl Ha €/10BOM JepeBe
He 3a/]HUBalTCsg OLICTPO CMOJHCTBIMH BellecTBaMH, UTO TIPHUBOAHT
K yCHIXaHWI0 JPEeBECHHBl H MOPa)KeHHIo MHUKpodJsopol. B pasnoe
BpeMsl II0ICOMKA ead MPOU3BOAHJACh B ABCTPHH M JAPYIHX
ctpaHax. Yalue BCero NMPUMEHSIH TaK Ha3blBAEMbIH TIOPUHICKHI
croco6 MOACOUYKH, MPU KOTOPDOM Ha [EPEeBO HAHOCAT Y3KHe BEpTH-
KajbHble cpe3nl. CHHUMAIOT TOJbBKO Kopy Ge3 yrayG/eHHs B JApese-
cuny. Taxkas npongonbHasg Kappa umeeT AauHy 1,5—2 m u mwupudy
3—5 cum. BoiTekawulas xusdua sacbixaer Ha kappe. CoGupaior ee
oxun pas B 2 roga. Ha pgepeBe 3aknaiabiBalOT Kappbl € NPOMEXKYT-
Kamy Mexay HuMHu 15—20 cu. C Kaxaoli Kappel noay4awT B Cpel-
HeM 3a ce30H 2530 & eq1oBO¥ XKHBHLE CaeLyouiero coctrasa (8%):
kanudonn 80, ckunupapa 8, copa 7, BogH 5.

OnpiTHag TOACOYKA €JOBBIX HACAXKAEGHUH NPOAOJBHLIMH Kappa-
MH Ha NPOTsKeHUM 15 JeT NMPOU3BOAMTCA B THXBHHCKOM XHMJIeC-
xoze (Jlemunrpaackas o6sacte). IlosyueHHBle TEXHHKO-3KOHOMH-
YyecKHe NMOKAa3aTead YKa3blBAIOT HA TO, YTO B YCJAOBHAX 3TOTO XHM-
Jecxo3a ce6eCTOMMOCTh €J0BOH JKHBHLB B 2 pa3a MeHblle, 4eM
CocHOBOM. _

[Moacoukolt enn B HawleHd CTpaHe 3aHMMAaJUCh MHOTHe HCCAEI0-
BaTesH, HO BONDPOC 0 MPOMBILIIEHHOH MOJCOYKe 3TOM XBOHHOH MOpoO-
ALl He paspelleH OKOHUYATENbHO JO HACTOsLIErO0 BPEMEHH.

CGop enosoii cepku. Co6upaior ee co cayyafiHbIX MOPaHeHHH eJso-
Beix gepeBbeB. EsioBast cepka mpeacrasiser coboil TBEPAYIO Maccy,
cogepxkawyto ot 3 go 109 cxunuiapa n 60—65% neseryuux cmo-
Jimeteix Bellects. Co6upaTh CepKy MOMXHO Kpyrawli rol. HauGosee
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ya06HO coGHpaTh ee B HacaXIeHUsix, rae 4—>5 jerT ToMy Hasap mpo-
BOAHJHCL BHIOOpOUHBIe pYyOKH, NpOKJAagKa AOPOT, MpPOCEK, BH3UPOB
u np. Hdns cockaGAHBAHHS HANJBIBOB CMOJbI IIPHMEHSIIOT TYIbIE
HOXH, cKofean uau Tonopwl. Ilpu 3ToM Aenatb cpe3bl N0 ApeBecuHe
He paspewaercsd. Kopa, cHHMaeMas BMeCTe C CepKoil, He HOJXHA
npeBbliaTe no AjauHe 3, mHpHHe 2 cm. C 1 ea cobuparwT O0OKOJIO
50 ke cepkn. Hopma cG6opa 10—12 ke B genn Ha ogHoro paGouero.
Becero no Coserckomy Colo3y 3aroToBKa CepKH COCTaBJsIeT
2—2,5 toic. T B roa. CoGupalor ee riaBHBIM 06pasoM B CEBEPHBIX
paiioHax (Apxasrenbckas, Bousorogckas, Jlemunrpaackas, Kupos-
ckas obmactu U AD.).

INMoacouka xeppa. CubHpCKUi U KOpelCKMi Kellp 3aHMMaeT y HacC
foabiive naomaiH. Ilo cBoeMy aHaTOMHYECKOMY CTDOEHHIO JpeBe-
CHHA KeJpa M CMOJIOXO[H, HaXOASIIHecs B Hel, Maao OTNHYAIOTCH
ot cocHoBmX. IlepHon cMmosoncreuennst y kKeapa GoJee NPOLOJIKH- -
TeJleH BCJEACTBHE TOTO, YTO KHBHLA MeJJeHHee KPHCTAJIH3YeTCH.
[Tpu nomcouke Keapa MOAHOBKH HAHOCAT 'pexe, UeM TPH MOLCOUKe
cocHbl. Keap nomcaunBaioT, Kak U COCHY, pe6PHCTBIMH HUCXOAAILUM
H BOCXOJALUM MeTOJaMH, HAHOCS 3a NOACOuHBlA ce3oH 15—20 kap-
ponoiHOBOK. Kak ycTaHOBNEHO NPOMBIILJIEHHO MNPAKTHKOH MOA-
couku keApa B KeGeseHcKoM XHMJiecxo3e, CpeAHHH BBLIXOA HA Kappy
cocrapasger 250—300 e xuBuubl cocraBa (B %): xauudoau 74,32,
ckunuaapa 19,54, saaru 5,19 u copa 0,95.

KenpoBast kKaHH(}OMb 110 BUAY CBETJast M N1PO3pauHasi, Ha OWyNb
3J1aCTHYHass M MacasHdcras. KucaorHoe uucao 130—150, uucao
oMblneHns 160—180, temnepatypa nnasaenusa okoao 50° [lpu Ha-
rpeBanun Bblite 180° KegpoBasi KaHH(OJb INOCTENEHHO NEPeXOAUT
B MacJAHHCTBIEe NPOAYKTHl (KaHHGOJNBHEIE MacJsa), KOTOpble MOMKHO
[ONYYHTL HENOCPeACTBEHHO M3 KHUBHUB. KeznpoBblii ckunuaap
uMeer caelylolHii cocraB (B % ): a-nuHena 67—72; p-nuneHa 9—11;
TEPNICHOBLIX CIHPTOB — OKOJIO |; NpUCYTCTBYeT Takke KaMeH
n As-xapeH.

OnwiTel N0 M30MePH3aUUH KeJpPOBOrO CKHMHAAPa B NMPHUCYTCTBHH
THTAHOBOTO KAaTa/JH3aTOpa NOKa3aJsii BO3MOXKHOCTb NPHMEHEHHs ero
JIJ1s CHHTe3a KaMdaphl.

Moacouka aucrsennnubl. B Cosetckom Colo3e npouspacraioT
JBa BHJAa JHCTBeHHHL -—cubupckas u paypckas. Ilepsasg pacnpo-
CTpaHeHa Ha ceBepo-BocToKe ebponeickoil yacty CCCP u B Cubu-
pu, a Bropas B 3abaiikanbe. JIHCTBeHHHLA SIBJseTcsl caMmoil pac-
INpPOCTPAaHEHHOH y HAc XBOHHOH MOPOAOH M MpeAcTaBjaseT GoabLIOH
HHTepec AJs NOACOUYHOTo NpPoU3BoAcTBA. KHBHILLA B IpeBeCHHe JIUCT-
BEeHHHIBI COAEPAKHTCS B CMOJNSIHBIX X0AaX H, KpPOMe 3TOTO, B OCOOBIY
BMECTHJHINAX, HA3bBIBA€MbIX CMOJSHBIMH KapmaHamu., CMOJSHBIE
XOAbl JIUCTBEHHHILI 110 CBOEMY CTPOEHHI0 H [0 pa3MepaM MOL0GHH
xopaM enH. OHH OTJIHYZIOTCH TOJIBKO TeM, YTO YacTo paclroJaraior-
CA TPYNNamu no ABa-TpH H Goablue, 06pa3ys pAAbl U LeNouYKH. Brixe-
JUTENbHEIE KJAETKH CMOJIHBIX XOHOB JHCTBEHHHILBl MEHbLIE, YeM
y cocHnl. OHH HHKOTJA He 3aNOJHAIT BCErOo KaHaja Aa)e NIPH MakK-
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CAMAJIbHOM 3anoJHeHHH ux Bogoll. OGOJOUKH BBLIAEJHTE/bHLIX KJe-
TOK OBLICTPO npeBecHeloT W yrosuwatorcs. [1o3ToMy oObluHBIe cmo-
coGbl MOACOYKH COCHBI HEMPHMEHHMBI AJsl JIMCTBEHHHUBL. [/1aBHYy10
Maccy KHBHUBLI MPH MNOLCOYKe 3TOH NOPOJABI M0AYYaT ,H3 CMOJIO-
BMECTHJIHIL, KOTOpBIE pacnpocTpaHeHsl No BceMy cTBoay. [lo Ha-
CTOSILIErO0 BPEMEHH He HaHAeHO KAaKHX-JAHO6O0 BHEIUHHX MPH3HAKOB,
110 KOTOPLIM MOXKHO OblJIO Obl YCTAHOBHTb HAJNHUYHE H PACMoJjloKeHHe
CMOJIOBMECTHJIHIL,

IToacouKy JHCTBEHHHIBI B 3aMafHOEBPONEHCKUX CTpaHax NPoBO-
JAT NyTeM BbICBeDPJHBAHHUA OYPOBHIX KaHauos (pHc. 46).

Puc. 46. Crioco6Bl MOACOUKH JIHCTBEHHHIBL:
a — THPOJBLCKHR; 6 — WTHPHACKHA

B Coserckom Coloze pazpabarbiBaercs crnocob MOXCOYKH JIHCT-
BEHHHLbI HAPYXKHBIMH DAHEHHSIMH.

MNMoacouka ¢pucrawkn. Ona npouspacraer B Cpenneii A3uu, raas-
HbIM 06pa3oM B Y30exkucraHe, oco6eHHO B ropHblx paioHax CypxaH-
Hapbuuckoii oBmactu u TypkMmenun. Qucrauika KyJAbTHBHPyeTCs
7151 IOJIy4eHHst CEMsAH, TPUMEHsAEeMbIX B MHLIEBOH MPOMBILIEHHOCTH.
Ha nucresax thueraluky pa3BHBAIOTCS rajjbl, Tak HasbiBaemas 6v3-
[YHYa, W3 KOTOPOH AOGHLIBAIOT APKO-NYHLOBYIO KPacKy IJsl KOBpOB.
Kpome atoro, ducramky noacauusawt. B 1958 r. Jlenuurpaackuit
3aBOJI XyIOXKECTBEHHBIX KpPAaCOK, PeIlUHB COKPaTHTb BBO3 M3-3a rpa-
HHIBI JOPOTOCTOSALIEr0 MaCTHKCA, o6paTh/acs B MHUHHCTEPCTBO Celib-
ckoro xo3aiictea Y3Gekckoit CCP ¢ npeasnoxenneM oprasi3oBaThb
3aroToBKy (DHCTALUKOBOrO TEPNEHTHHA — LEHHEHIIEr0 Chipbsl AN
H3rOTOBJEHHST BBLICOKOKAueCTBEHHBIX Jakos. [lomcouky ¢HCTaLIKH
npooasAt B babartarckom Jiecxo3e Ha JepeBbsiX, MPHCIEBAIOIIUX
0 cneablx (crapiue 61roma) ¢ aAxamerpom ctsosa ot 20 cm U BH-
e, [ToxcaunBawoTrcss MyMckHe 0co0H, pefiHa3HAYEHHBIC K NepenpH-
BHBKe M HMeloule wtamborywo ¢opmy. [ToaroroBuresbable paGoTH
COCTOAT B TOM, 4TO Mecra OYyAYyLIHX Kapp OYHILAKOTCA OT MepTBO,
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Kopbl. Bokpyr creosios mockinaercs AT, uro6el MypaBbH He 3aco-
pstin cmoay. das c6opa TepneHTHHA YCTaHABJAHBAIOTCS [IPHEMHHKH.
B Teuenue cesona Ha KaxJIOM AepeBe HaHocuTcst oT 5 go 15 mom-
HOBOK. C 2750 mojcauyuBaeMblx aepeBbeB cobpano 116,4 ke cMoOJbI,
B cpelHeM ¢ kappbl —42,3 2, a ¢ xappononHoBku — 4,2 2. Kpome
TOro, COOMpaeTCs HATEUHAs CMOJIA, BHASAOWANCS OT caAyualHbIX
nopaHeHUii KOpBl (HCTALIKH.

KpoMe TOACOUKH [depeBLeB BHIIEYKA3aHHBIX XBOHHBIX MOPOJ, co-
GHUpalOT ellle MUXTOBYIO XKHBHUY, KOTODAsi NMpPHMEHsETCS B ONTHKe.
W3 sucTBEHHBIX MOpPOA NOJACAUUBAIOTCS KJleH W Oepesa Ajs NoJay-
YeHHsl CaXapHCTHIX BELLECTB, KOTOPHle NOJYYalOTCA B BHJE CHPOTOB
(656—67% caxapa) nocse ynapHBa:iHs COKa.

JKuBHuua, noGbiBaeMas NMpH NOACOYKE [AEPEeBbEB XBOHHBIX MOPOL,
ABJSIETCS B Halllel CTpaHe OCHOBHEIM ChipbeM [Jisl TIPOH3BOJACTBA
KaHupoabHO-CKHIHLAPHBIX NpoayKToB. Ilogcouxa seca wWHpoKo pac-
npocTpaHeHa K B APYTHX CTpaHax. Dogbliux ycnexoB B 06/acTH
NOACOYKM Jeca goctHrau B Kuralickoii u IToasckoii Haponusix Pec-
ny6aukax. Huxxe npuBefileHd! cBelleHHs1 0 L00b4e XKUBHIL B CTPaHaX
mupa 3a 1958 r. (B THIC. T):

CCCP . . . . . . . . . . . . . . . . .. 1452
Kerait . . . . . . . . . . . . . . . . . . 1650
Boarapus . e 0,9
IMoapwa . 18,4
Hrtoro B coLHaIHCTHYECKHX crpaHa\ .. . . . . . 3358
CHIA . . . . . . . . . . . .. . ... 1210
dpaHuHs . . . . . . . . . . . . . . . . . 650
I'peuns | B Y
Vcnanus 47,5
Hunus 17,3
MekcHka 51,56
ITopryranus 67,0
SInoHus , . . Lo 2,6
Hitoro B KanHTaAHCTHYECKHX crpauax . 3R
IF'masa 10

KAHH®OJIbHO-TEPNEHTHHHOE NMPOH3BOLCTBO
O6wan cxema nepepaGoTKM MKHBULbI HA KaHMGOJbL U CKHOMJAP

Ilo cBoeMy XHMMHYECKOMY COCTaBY COCHOBAsi KMBHIA MpPEACTAB-
JsieT co6oit PacTBOP CMOJSIHEIX KHCJAOT B cKunugape. AmopdHas
CMECb CMOJIAHBIX KHCJOT BMECTe ¢ HEOMBUISEMBIMH BelecTBaMH Ha-
3bIBaeTcss KaHHgoabpo. Ckunugap, Kak BeLeCTBO JErko Jeryudee,
OTIOHSIETCA OT XHBHIBI C NAPOM, 4 OCTATOK — CMOJISIHbIe KHCJOTH
CIJIABJIAIOTCS H YBApHBAlOTCH myTeM Harpesa po 160—170°.

IlepepaGoTka KHBHIBI HAUHHAETCA C OYHCTKH €e OT MexaHHue-
CKHX Npumecell W BOMAB, KOTOpble paclpelessiioTcsi pABHOMEPHO TIO
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BCefi Macce BsI3KOM XKHUBHUBL. [as Toro 4TOOBl OUHCTHTH XKHBHIYY
OT 3THX TIpHMeceH, HeOOXOAHMO NIpex e BCEro NPHBECTH e€e B TEKy-
yee, JKUIKoe cocTosiue, [l aToro xusHly Harpesaior go 90—95°,
4TO HA3EIBAETCA Ha 3dBOJAX TJIaBjeHHeM., PacniaBjieHHYI0 KHPHUILY

Mubuuo
-1 fNap
L flepbuynas  obpabomug j
fedapernas cons Crunudap
]
fop fMaabra < Lynepmocpamuas
(Hazpe§ G0 95°) Buimssicka (H, PG,)
Caunuiup I ¢ i
y . ’_—

Tpybas @urempayus
YEPE3 CEMKY NAabumsHuKn

Kpynweia  cop - Pacnnabnenan xcubuya
gk )
N Kcmﬂ
e |2
lop Jepnenmun NONESHEIL  omEmol
(OwenHas xeutbuua) (3aepasnennas yeubuua)
fiponapka
OmzonKo Jmemoy_
Crunudop ckunudapa { cu{;re(iuzz e
—_— mfop v cg
l T D v cop)
_ K
Mubusei cop Loipoe Bapxo ’
(6 uex  wupnom- MEPNREHMUHHOE /agﬁaﬂlﬂeﬁug ™
et it KQHUDY Y crunubapom
i gmemoubanue

06esbunculfanve 1L usul I
L KOHUMOAY 8 kongnusayui

Tobapueit Tobopras
_ xeubuinbid HAHUDONL
Cxunudap

Puc. 47. O6was cxeMa nepepaloTKH XUBHUH Ha KaHHGOJb B CKHDHIAp

GHUABTPYIOT H OTCTaUBAIOT OT BOIABI H copa. B mpouecce moJsyuyeHHs
MHBHIIA YaCTO COMPHKACAETCS C METaljaMH, OCOGEHHO € XKesle3oM
(NpHeMHHKH, IIHeK H T. A.), H CTAHOBHTCS TeMHON HJM CepOil B CHIY
06pa3oBaHua COJIefl CMOJSHBIX KHCJIOT C Kese30M. XHMHUYeckylo
OUYHCTKY JXHBHUBI NMPOBOAAT KHCAbIMH peareHtam. OT OUHMILEHHOH
KUBHILI (TepHEHTHHA) OTTOHAIT CKMNMAAp, a 3aTeM YBapHBAlOT
KaHuQOb,

Cxema nepepaGoTKH KHBHILI Ha KaHUGDONb H CKHNHAAD NMpHBE-
EeHa Ha pHc. 47. Bech TexHOJOrHYECKH npouecc nepepadoTKH Ku-
BHIL Ha KAHHGOJb H CKHNHAAD COCTOHT H3 CJAELYIOLIHX OCHOBHBIX
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onepaliii: 1) nyaBieHue; 2) OUHCTKA OT COpa M BOABI; 3) oOCBerJe-
HHe XHUBHUBI; 4) OTrOHKA CKHMHJAApa; 5) yBapuBaHHe KaHH(OJH.

I1rasaerue ausuybt

[Tox nnasjeHHeM XUBHIbI NTOHUMAIOT Harpes ee go 90—95°, [pu
3TOi TeMmepaTtype KHBHUA CTAHOBHTCS TeKyueH, XOpowo (GHALTPY-

Puc. 48. TInaBUABHUK A5 3KHBHILGL:

1 — kucaoroynopHasts ob6Mypopka; 2 — 3arpysou-

HLit AloK; § — wtyuep; 4 — GapGotep;, 5 — pe-

weTKa; 6 — nepexuMHasd TpyGa; 7 — CMOTpOBOE
CTEKNO; 8§ — JIIOK A8 OUHCTKH NJIaBH/AbHMKA

eTcsl U NepeKauuBaeTcd MO
TpyOam Hacocamu. TepMmuH
n1aBKa KHBHLBl CJeLyeT
CYHTaTh YCJOBHBIM, TaK Kak
TeMIlepaTtypa  IJaBJEHHS
CMOJIAHBIX KHCJOT 3HauH-
TeJibHO Bhille (160—220°),
yeM HarpeBaeTcs KHBHILA
npH nJaBke. 31ech HMeeT
MeCcTO TOJBKO pacTBOPeHHe
KPHCTAJJIOB CMOJISIHBIX KHC-
JIOT B CKHIIMAApe.

[InaBAT XUBHLY OCT-
pPBIM NapoM B IJIABHJbHH-
Kax, KoToprle uMmeroT 0Oap-
6oTep H JIOXKHOe JAHHLLC
(puc. 48). OrdunvrpoBan-
HBIH OT KHBHUB! KpYMHBIA
COp  BLITPYXKalOT  uepe3
6oxoBolt sok. BHyTpH naa-
BUJABHHK QyTepoBaH KHCJIO-
TOYNOPHBIM LleMeHTOM. JIyu-
Ile H3TOTOBJISATH IJIABHJIb-
HHKH M3 KHCJOTOYIIODHOH
crauu. Ilpu nnaBke KUBH-
0a IepeMeHIHBAaeTCA OCT-
pPBIM apoM, YTO yCTpaHseT
neperpessl, a OCTphLIH map,
KOHAEHCHPYSACH, IPOMBIBAET
XHBHLY, OouMias ee OT BO-
JOpPacTBOPHMBIX  BeILECTB,
KOTODLIE  TEeMHAT  KaHH-
¢oab. B npouecce nsiaBku
cojiepKaHHe BOABI B KUBH-
e  yBeJHuMBaercs  JO
12—15%. O6opor maa-

BUJIbHHKA ¢ 3arpy304HOH eMKOCTbi0 Ha 3—3,5 T xuuupl (D=2 #,
H=2,6 u) cocraBasier o BpeMeHH (B MHHYTAaX):

3arpysKa
ITnaBxa

KUBUUK

5—10
. 15—20

IMonaya pacnaaBieHHOH >XHBHHH B OTCTOMHMKH H—10
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[Tocse xaxabIXx Tpex-yeThlpex MNJ1aBOK, B 3a2BHCHMOCTH OT COp-
HOCTH nepepabaTblBaeMOjl XKUBHIUBI, NJA2BHJIBHHK UHCTAT, T. €. COP
3KCTPATHPYIOT CKHMHAAPOM, a 3aTeM CKHMHAAP OT copa OTrOHAIOT
octpeiM mnapoM. [locne sToro cop BHIrPYXKaKOT M3 T1aBHIbHHKA
H NPHCTYNAT K Cielylowmeid niaske., Uucrka naaBHJIbHHKA 3aHH-
Maer 60—70 mun, a cpefHepacuerHnlii 060pPOT 3TOrO anmnapara pa-
BeH npuMepHo 1 nacy.

Mutduya B cxpyboep

o
‘ Goda Crunudap

Lop 6
0aeaﬁemﬂy

Facnnatnemras
Heubuyo -

Puc. 49. IInekoBHA NJ1aBU/IBHHK HENPEPHIBHOTO AeilCTBHSA

Cop, BHIrpyXaeMblii u3 MJaBUIbHHKA, cogepxkut 20—25%
Kauudoau, 5—7% ckununapa (or Beca abCOJIOTHO cyxoro obec-
cMoJsieHHOTO BeulecTBa). B nsaBuabHuke ocraercs 80% copa ot co-
pepxaiierocst B XkuBuie, a 20% YXOAHT C XHBHUIEH B OTCTONHHKU.
B npouecce nnaBky BMecTe ¢ napaMu BOABI NPH. CAYBKE NaBJEHHS
YXOIHT B XOJOLHNBHUK OKoJo 8% ckunuaapa (oT comepkallerocs
B uBHLe). Pacxong nmapa Ha nnasky coctasaser 100—120 xe na
I 7 xusuupl.

KpoMe annapatos nepHOAHYECKOro AEHCTBHUSA, sl NJNABKH XKH-
BHLbl 3a MNOC/JefHee BpPeMs INPeAnaranoch MHOTO KOHCTPYKUHH He-
MpepLIBHOAEHCTBYIONIUX NaaBHAbLHHKOB. Ha puc. 49 nokasan nmna-
BUJILHUK, COCTOSIIMi M3 JABYX I0CJHe0BATENbHO pAacloNOXKEHHBIX
IIHeKOB, B mepBoM M3 HMX XKHBHLA NJABUTCA H CTeKaeT yepe3 OT-
BEPCTH B KOPMyCe LIHEeKa B IPHEMHHK, M3 KOTOPOro OTBOAMTCA
B orcroiinuki. Cop mogaercss B BEPXHIOIO YacThb LIHeKa H Mepechl-
naerTcs 4yepe3 CEKTOPHBIH 3aTBOP Ha BTOPOH LIHeK. 3aech cop o6pa-
6aTpiBalOT cKUNHMgapoM H 3aTeMm daapom. as orBoaa mapoB BOAL!
H CKHNHAapa Ha UIHEKaX UMEIOTCS NMPUEeMHHMKH, COe[lHHEHHBIE C KOH-
AEHCallHOHHOIT YCTaHOBKOH.

BTopoit THm HenpepbIBHOAEHCTBYIOLLEro NJIABHJIbHHKA NMPENCTaB-
Jasier co6ofi HakKJOHHyW TPyOy ¢ 6ap6oTepoM, K KOTODOH LIHEKOM
nojaercsi KHUBHUA M3 NpHEeMHHKa. B wupokoit TpyGe XHBULY

215



06pa6GaThiBalOT OCTPbIM [ApOM, OHA CTeKaeT BHH3 B (PU/IBLTD-aBTO-
KJIaB, W3 KOTOPOTO NMojaeTcsi B OTCTOHHHKH.

CJoieayeT OTMETHTb, 4TO O HACTOSILUEro BPEMEHH BONpOC O He-
TMPEPBLIBHOH NJaBKe XKHBHLUBI B 3aBOACKHUX YCJOBHAX ellle He pelleH.

Ouucrka xusuyst OT copa u 8006t

KpymHbIH COp OT KUBHUBI OTAessieTcs B IiaBuabHuKe. OT Mmes-
KOTO copa M BOABl XKHBHIy OYHILAIOT MyTeM OTCTaMBaHHA. Bnepsuie
aror cnoco6 npuMeded Bo Ppanuun B 1865 r. Hasa yseanueHus
YIEeNbHOTO Beca JMKUBHUBI B Hee pgo6aBasacs cepoyraepox CS.
(Y=1,262). Onnako SIAOBUTOCTbL U BBICOKAst JIETyYeCTb 3TOIO Bellle-
CTBAa 3aTPYIHSJIHM HCIOJNB30BAaHHE €ro Ha 3aBOAax. XOpOWIMM pact-
BODHTesNeM [as KUBHUE fBAsercs cnuprt (1'=0,789), HO pacTBOpH-
MOCTb €r0 B BOJE CHHKAeT KOHLEHTPALHIO 3TOr0 pacTBOPHTENs MPH
MHOTOKPaTHOM OOpallleHWH Ha NPOHM3BOACTBE H BhI3blBaeT HeoGXO-
JIMMOCTb YKPEIUIEHHS] ero Ha PeKTU(hHKAUHOHHBIX ycTaHoBKax. Hus
HCKYCCTBEHHOTG YBEJHYEHHs pa3HHLUbl B YIEJIbHbBIX Becax BOAH
U XKHUBHUBI B IOCJAERHION A00aBASIOT CKHIIUAAD, JOBOAS COAep:KaHue
ero 10 30% (no uMCTOH XKUBHIE), H TOBAPEHHYIO COJMb, YTOOBI 06pa-
soBajicss 10%-Hblil BOAHBIA pacTBOp C yueTOM ofLLell BJarH B XHU-
BHIe moc/Je MAaBKU. 3HAaueHUs YJeJbHLIX BECOB BOABL M KUBHUL
cJeaylouue:

Mpu Temneparype, °C:
20 90

JKusuua ¢ 30%-unM conepxanneM ckunugapa 1,002 0,956
Boga . . . . . . . . . . . o . . . 0998 0,966
Bona ¢ 10%-usim comepxkanuem NaCl . . . 1,072 1,035

ITpu orcranBanuu xusuubl npu 90—95° cosmaercs gocTaTtouHas
pasHyLa yAeJBHBIX BECOB, IPU KOTOPOH XKHUBHLA OUHILAETCS CPABHH-
TeJbHO OBICTPO M noJsiHo, CKHUMuAap ¥ codb A0OABAAIOTCA B MJa-
BUJIBHHK BMecTe ¢ 3arpyxaemoil xusHueil. IIpu orcranBanuu Ka-
NeJbKH BOABL B KUBHLUe 0CELalT BHHU3.

Cuoii XKUBHIBI BHICOTOH B | M ouulaercs OT Kalejek BOJH 3a
4 yaca.

OTcranBande XHMBULBI BeAyT B OTCTOHHHUKAX. Boma u Tsaxenble
3eMJIMCThIe PHMeECH ocenaloT BHu3. Uucras XKusBuua o6pasyer Bepx-
HHUE caoH. MexXAy HUMM HaxoQHTCA TaK Ha3blBaeMbIH [0JIE3HBIN
OTCTOH, KOTOPBIH COCTOUT U3 COpa, BOABl W XKHUBHIIBI MTPUMEPHO B PaB-
HBIX BeCOBBIX KoJiMuecTBax. Ilose3HBI OTCTOH HampaBasieTcsl Ha
JIONOJIHATEJbHOE OTCTAMBAHHE, KOJHUECTBO €ro OOBIYHO CcOCTaBAser
3—59% ot KuBHUB. YHCTYIO KMBHIY OTBOJAST H3 OTCTOHHUKOB IO-
CJIOHHO 0 OTBOASIIUUM TPyGam Ha nepepaloOTKYy.

OtcTofiHMK BHYTPH LEMEHTHPOBAH KHCJIOTOYNOPHBIM MaTepHa-
JIOM, a CHApyXH MMeeT XOPOollyi0 TeNJIOBYIO HU30JALHIO, YTOOB XKH-
BHLA NPH OTCTAHUBAHHHM He OXJaxAaaJsach. Ilepuoauuecku neiicTBylo-
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lHe OTCTOWHHKH HAa 3aBONAX 3aMEHSIOTCA amnnapataMy HeNpephiB-
HOro AeHCTBHsA. B nepBylo ouepeab HCNONB3YIOTCA HMEIOLLHECS OT-
CTOHHHMKH, KOTODbleé KOMMYHHUHPYIOTCSl AJsI MOCAENOBATENbHO# pa-
6OTHl ¢ HenpepbiBHOH BhiJauel OUMILEHHOH KHUBHLAH. Bo3moxHa
caepywuas cxema paGoThl

B nepBeiii OTCTOMHHK MHMBHIA NOCTYNAeT M3 NJAaBUAbHUKOB. [lo
OTHOIIEHHIO K APYTHM OH NPHUNOAHAT. A HBHIA U3 3TOTO OTCTOMHMKA
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Puc. 50. HenpephizHo[eH#cTBYIOIHA OTCTONHUK AJsT KUBHIEL:

I - gopnyc o1cTofiHuka; 2 — Tpy6a AnA OTBOAa OTCTOst; § M 4 -— OoTGOHHHE nNeperopoakH;
§ § 6—WTyllepnl OAS MOKAYH M OTBOAA MKHUBHULI H3 OTCTONHHKA, 7 — HMXKHAA TpPyova Aas
oT6opa orcros

NoCTynaeT o BTOPOH, a M3 BTOPOTO B TpeTuit U T. A. B orcToiinu-
Kax [I0CTaBJEHB NEPeropoAkH, YAMHHSIOUHE MYTb [POXOKAEHHS
XKUBHLBLI. M3 KOHYCOB OTCTOHHHKOB TEPHOAHYECKH CJHBAETCs OT-
CTO#.

Ha HeiiBo-Pyasnckom 3aBoje B 1954 r. ycTaHOBJEH HeNpephiB-
HOJeHCTBYIOWMH OTCTOHHMK AAs XUBHUH (puc. 50). dto npsiMo-
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YIOJIbHBEI COCYX ¢ KOHYCOM BHH3y. BHYTDH OTCTOHHHK LEMEHTHpO-
BAH, a CHapy:H MNOKPHIT TEIJOBOH H3oaAuMel. Pa6Gouass eMKOCTh
orcroiiunka 57 3, Ilpunuun pabotbl ero, kak y ¢JaopeHTHHB. OT-
CTO{l OTBOAHTCS Mo GOKOBOH TpyGe, KOTOpas OTXOAHMT OT HHXKHEH
yacTH Kouyca, [lpsmoyroJpHasi yacTb OTCTOHHHMKA 3aloJ/iHEHA XKH-
BHLeH, a KOHYC-— oTcTOeM. IIpOH3BOAHTENLHOCTh OTCTOHHHKA
cocrasaser 180—200 r xusuubl B cyTkH. ColepxKaHHe BJArd B XKH-
BHUe NMpH OYHCTKe ee HENPepPBIBHBHIM croco6oM MOHH3HAOCH ¢ 1% o
0,7—0,5%. BHenpeHue HenpepblBHOTO cMoco6a OYHCTKH B MPOH3BOA-
cTBO OGYCJOBHJIO YBeJNHYE€HHe NPOU3BOACTBEHHON MOILHOCTH 3aBO-
oa, COKpallleHHe MOTepb XKHBHIUBl C OTCTOEM, YMeHbLIeHHe 3aTpar
Tpyda Ha 3TOH ONepauHH, 0cBOGOXKAEHHe 3HAYHTEJLHOH MPOHU3BOA-
CTBEHHOH MJOILAAU B leXe, 3JKOHOMHIO MeTaana H yayulleHHe caHH-
TapHBIX YCJOBHH pabOTHI.

W3 npyrux crnoco60B OYHCTKH KHBHLUBI 'CJEAYyeT yKa3aTb Ha
MeTon (HAbTPALUHH, KOTOPHIH NPHUMEHsICA Ha HaWHX 3aBojax. XKu-
BHUY (GHJIBTPOBAJH HAa PaMHBIX (HJBLTp-Mpeccax uepe3 XJomyaro-
OyMaxHyI0 TKaHb. MeXxaHHUeCKHe NMPUMECH, B TOM UHCJAE U MeJKHH
cop, ocTaBajuch Ha pamax. [locrne GHABTpAUUHM KHBHLY HamNpas-
JsIM Ha oTcTauBaHHe oT BoAbpl, CoueTaHue S5THX [ABYX MpHEMOB
OUMCTKH XKHBUUBI JAET XOPOLINe Pe3yJbTaThl, HO BbI3bIBaeT GOJblIHE
MOTepH KUBHUBL C COPOM Ha pamax (uabTp-npecca. Bo Ppanuun
OUHILANH XKUBHLY Ha UeHTpHbyrax. Crnocof LEHTPH(PYTHPOBAHHUS
UIHPOKOro pacnpocrpanerus He noayuua. [lpennarancs crnoco6 ouu-
CTKH KHMBHilbl NpPEccOBaHHEM Ha XOJOAY, HO B CHJY BLICOKOH Bf3-
KOCTH KHBHHBI 3TOT CNoco6 B HacTosllee BpeMsl He NDHMeHseTcs.

Ha psige 3aBomos CIIA, naunnast ¢ 1945 r., npUMeHSIIOT OYHCTKY
AKUBHIBl OTCTauBaHHeM Ge3 no6GaBKH NOBapeHHOH COJH, CYUHTas, 4TO
€OJIb MOBBILIAET LBETHOCTb KaHH(DOMH, CHHXKAET MNOBEPXHOCTHOE
HaATSAXeHHe BOABl H NPEenATCTBYeT pa3pyluieHHio aMyJbcuii. Comepaxka-
HHe CKHNHAapa B XKHUBHLE HOBOAAT A0 35—45%, a Temneparypy npH
CTCTauBaHUM noajepxuBaior B npegenax 93—98°. CHukeHue pas-
HHIBl yIebHBIX BecoB (a3 MPH 3TOM BJABOHHE NepeKphBaeTcs
yMeHbLIeHHeM BSI3KOCTH XHBHUBL "“OfHAKO NpH 3TOM YBEJNHYHUBaAeET-
Csl pacxop OCTPOro M IMYXOro napa NMpH OTTOHKE CKHNHAApa OT XKH-
BHLbI M MOBHILAIOTCS NMOTEpPH CKHMMAapa B npoussoactse. Ha ame-
PHKaHCKHX 3aBOJaX HIHPOKO NMPHMEHSeTCS NMPOCTOH crnoco0 O4YHCTKH
XKHBHUBI MyTeM MPOMBIBKM BOAOH. DTOT crnocol MPHUMEHsJICS Ha Ha-
LIMX 3aBOJaX 3HAUHTENbHO paHblue, a HMeHHO B 1928—1930 rr.

Oceeraerue scusuybl (OLUCTKA HCUBULBL KUCALIMU peazeHTamu)

JKuBHIA TeMHeeT OT CONPHKOCHOBEHHS €e C XKese3oM B mpolecce
1o6GblYM H npH TPAHCNOPTHPOBKE LIHEKAMH H IO TPYyGOMpOBOAaM.
B pesyabrate o6pasyiotcs caepyiolive TEMHOOKpAlleHHble [pO-
JIYKTHI:

1) conu CMOJISIHBIX KHCJOT € 3KesJe30oM, T. €. pe3HHaThl Tuma
Fe(Ci9HgCOg) o;
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2) 6Gonee CJOXKHbBle COENHHEHHs CMOJSHBIX KHCJOT C KeJAe30M
B NPUCYTCTBUH KHCJIOPOAA BO3AyXa;

3) NMpOAyKThl B3aMMOJEHCTBHsA KeJe3a ¢ TAHHMZAMH, HAXOAsd-
IIUMHUCS B COpe KUBHIIHI;

4) OXHMCNEHHble CMOJSIHBIE KHCJOTH, KOTOPBIX MHOTO HaXOLHTCA
B Gappace.

XHMHYECKYI0 OUHCTKY MKHBHLBI HAa 3aBOAAX NPOU3BOAAT Cymep-
¢ochaTHOH BOAHON BHITSXKKOH HIM HenmocpencTBeHHO (ocdopHoir
kucaotoh. CynepdocdaThyio BHITSKKY NONyyalOT NPH KHUISYEHHH
cynepgocparta ¢ Bonoil B COOTHOoweHuu l:1. B pactBop nepexomut
H3POy, a MoHOKanbiuil hocaT rHAPOIH3YETCS N0 YPaBHEHHIO

Ca(H; PO,); +2H,0-> Ca(OH), + 2H; PO,.

KosinuectBo BHTAXKKH (B 4), Ko6aB/iieMoe K JKUBHUE, onpese-
JISETCSl TakK:
B="7%,
rie:
K — ko3¢ duunent, 3HaueHHe KOTOPOTO NPH CBETJOH XHBHIE
-86, a npu TeMHoi — 102;
/K — 3arpy3ka XHBUHUBI B MJABHALHHUK B T,
n — uucao Muiauaurpos 0,54, NaOH, noienuree wa Tutpo-
Banue 3 ma cynepdocdarHoil BLITAKKH (METHJIOPAHK).
IIpu conepxanuu B BhTAKRKe 5—7Y% H3PO, no6asasior ee
30—40 2 Ha | 7 xuBUUB. Ecau npumeHsaioT ¢ochopHYIO KHCIOTY,
TO pacxol ee cocrasaser 2—2,5 ke na 1 7 xusuusl. CMoasiHbIE
KHCJIOTBI, CBSI3aHHble C 2KeJe30M, BHIAEJNSI0TCS B CBOGOLHOM COCTOSA-
HuH, Coan xenesa ¢ (GocthOpPHONR KHCJIOTOR GecLBEeTHH H pPacTBO-
pumbl B Boge. OHH OTAENSIOTCS OT XKUBHLBI BMecTe ¢ oTcToeM. JKu-
BHIlY MOXHO O4HINATL H OHCyabdaToM HaTpua. Peakuus mnpore-
KaeT caeAyomuM obpasom: '

2 Fe (Cyp Hys CO,); + 4 NaHSO, — Fe, (SO,); + Na,SO, +
4 2C;yH, COONa 4-2C3 H,y COOH + H,,.

Bripensioiuiics BOZOpOA TepeMelluBAaeT KHUBHIY, UTO 3aMei-
JISeT Mnpolecc OYHCTKH ee OTCTauBaHHeM. Ha HeiiBo-PynsHckoM
JIECOXHMHYECKOM 3aBOJe YCMEIIHO NPOBOAAT ONLITH MO OCBETJ/EHHIO
*kusuupl HeSO4 OpgHako npUMeHeHHe 3TOH KHCJAOTH Bpsil JH BO3-
MOXHO B WHPOKHX Macwitabax B KaHHGOJNLHO-TEPIEHTHHHOM [pPO-
H3BOACTBE U3-3a GOJIbILOH KOPPO3HH o6opyaoBaHHs. B 3apybexHbIX
CTpaHax JJid XHMHYECKOH OYHCTKH XKHBHIL NPUMeHsieTCsl HlaBeseBas
KHeooTa, kotopasi o6pasyeT ¢ JK€Je30M COJH, HepacTBOPHMBIE
B BoJe.

Ilpu ounctxe X)uBuuwl cynepdoctharom uan cdochopHoi Kucao-
TOfi Bminyck KaHH(poau BHCUIEro copta mosbicuacs Ao 90—95%.
Bappac kucabiMu peareHtaMu He ocBeTAsieTCs.
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