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TEPMOXUMHWYECKHNU KPEKHUHI" - NEPCIHEKTUBHbBIN CITIOCOB ITOJIYYEHUSA ®YPOYPOJIA
JLA. Tuxomupos

B cTatbe npefcTaBneHo onucaHue Texnpouecca Npou3BOACTBa (hypdypona U3 0TX0A0B AepeBoobpabaThbiBaloLLmMX Npou3BOACTB
MeTOAOM TEPMOXMMUYECKOrO KpekuHra. O6ocHoBaHa 3pEKTUBHOCTL €r0 MPUMEHEHUSI BMECTO TPAAMLMOHHBLIX TMAPOSIM3HBIX W
NUpoIM3HbIX cnocobos npousBoacTBa dypdypona.

Ha xadenpe MT/] KI'TY ¢ 1995 r. npoBoau- YECKOW CTOHKOCTH M OTBEYAIOMIMX BO3PACTAOIINM
JIMCh WCCIIEIOBaHMS 110 IMOJTYYSHHIO MEPCHEKTUBHBIX 9KOJIOTHYECKUM TPEOOBAHHUSM.
KJICCHBIX MATEPUAaJIOB (JPEBECHO-CTPYKECUHBIX IUIUT U B pesynbTate npoBeeHHBIX padoT paspaboTa-
(aHepsl) Ha OCHOBE (hypaHOBOH CMOJIBI, 00JIAAIOIINX Ha HOBas TEXHOJIOTHS M IIOJyYeHa KieeBas HPOTYyK-

BBICOKMMH ITOKa3aTCJIsIMH BOIO-, 6I/IO—, OTHC- U XUMU- musa C HeO6XOZ[I/IMBIMI/I CBOMCTBaMHU. HpOBCZ[eHHaH
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HE3aBHCUMAasl SKCIEPTH3a MMOATBEP/IIIa BEICOKHE KO-
JOTHYECKHEe W (PU3NKO-MEXaHUIECKHE CBOHCTBA IIO-
Jy4YEHHOM MPOSYKIUH.

OnHaKO OXKUIAEMBIN SKOHOMHYECKHIA 3P deKT oT
BBIITyCKa SKCIIEPUMEHTAIFHON apTHH (haHephl Ha OCHO-
Be (ypaHOBOil cMoibl He ObUT moiydeH. [lepBocTeneH-
HOU TPUYMHOM CTaja BBICOKas CTOMMOCTh (ypdypoia,
OCHOBHOTO KOMITOHEHTa (hypaHOBOW CMOJIBI, OOYCIIOB-
JICHHasi MOHOIIOJIMEH u3roButeneld Gypdypona U HU3-
KM 00beMoM TIpom3BoJicTBa (hypdypona B Poccun.

Bo03MOXXHBIM €ITOCOOOM CHIKEHHUSI ceOecTom-
MoctH (Qypdypona sBISETCS €ro IPOU3BOJCTBO HA
MOIYIBHBIX YCTAaHOBKAX MPH TEPMOXUMHUYECKOM pPa3-
JIOKCHUU HETIOCPEICTBEHHO Ha JIECOCEKe.

3amada yBeNWYEeHHS OOBEMOB IIPOU3BOACTBA
bypdypona u cHuKeHHsT ero ceOecTOMMOCTH COrJja-
CyeTcsl ¢ OCHOBHBIMH HampasieHusmMu pazsutus JIITK
«CoOBepIICHCTBOBAaHUE CTPYKTYPHI JIECOINPOMBIIIICH-
HOTO IIPOM3BOACTBA B HAINPABICHUU YIIyOJIEHHON
XMUMHYECKOH M XUMHKO-MEXaHW4eCKOW mepepaboTKu
BCeil 3aroTOBICHHOI GHOMacchl APEBECUHBDY U pellla-
€T 3a/ady KOMIUIEKCHOTO HCIIOJIb30BAHUS CHIPbS U
YTUIIN3AIMN OTXOOB.

OCHOBHBIM TIOTpEOHTENEM HIU3KOCOPTHOU Jpe-
BECHHBI M OTXOJOB B HACTOAIIEEC BpPEeMs SIBISACTCS
MIPOU3BOJICTBO JIPEBECHBIX IUIUT, OJHAKO YKa3aHHBIC
MaTeprallbl MOTYT OBITE 3QPEKTHBHO IepepadoTaHBI
B yrieponusle. Hanbomnee m3BecTHBIE CITOCOOBI mepe-
pabOTKH IPEBECHOTO CHIPBSI — 3TO THAPOJIU3 U HHPO-
113 (KPEKUHT, TEPMOXUMHUYECKHA KPEKHUHT).

TepMoxuMHUYeCKHlT KPEKUHI — OJIMH M3 COBpE-
MEHHBIX CII0COOOB KapOOHH3aIMN OpPraHMYeCKOro Chl-
pbsi, NepepadOTKN OpPraHWYECKUX IIOJMMEPOB B KOH-
JCHCHPOBAaHHOE U Ta3000pa3HOE COCTOSHHE.

TepMOXUMHUYECKUNA KPEKUHI MPUPOAHBIX Op-
TAaHWYECKUX TMOJIUMEPHBIX ¥ HHU3KOMOJIEKYIISIPHBIX
COCIMHEHUN OTHOCHUTCS K YHCIY MOJEITHPYEMBIX XH-
MHYECKUX CIOCOO0B MepepaboTKH, TO3BOJISIOMINX
3HAYUTCIIBHO U3MCHUTHb KHUHCTUKY MNPOTCKAHUA IIPO-
[IECCOB KapOOHHM3aLUH YIIIEPOJICOACPIKAIIETO ChIPbS,
YCKOPUTh MAacCOOOMEHHbIE W TEPMOJIUHAMHYECKHE
MIPOLIECCHI, TOJyYaTh BOCIPOM3BOAMUMBIE ITAPAMETPHI
MIPOYKTOB PEaKIMi, CO3jaBaTh TEXHOJIOTHIO KOHTPO-
JIMPYEMOT0 U YIPaBIISIEMOTO IpoLecca.

Pa3paboTka  TEXHOJIIOTHM  MOJEIHPYEMOTO
TEPMOXUMHUYECKOTO KPEKHHTa PACTUTEIHEHOTO CHIPHS
SIBIIICTCSI KIFOUEBEIM MOMEHTOM B CO3IaHHU SHEPro-
cOeperaromero HENPEephIBHOTO MPOU3BOJACTBEHHOTO
mporecca 3aMKHYTOTO ITMKJIA, SKOJIOTHYECKH 0e30-
MACHOTO UTSI OKPY’KAIOIIeH Cpebl, 1 MaKCUMAIBFHOTO
HCII0JIB30BaHUA MOAYJIbHOT'O IPpUHIWIIA UCTIOJTHEHU .

B npoMBIIIUIEHHOM IPOU3BOJCTBE YIIIEPOAHBIX
MaTepruajioB TEXHOJIOTUU TEPMOXUMHNYCCKOTO KPEKUH-
ra PpacTUTENBHOTO M YIJIEBOAOPOJHOTO CHIPBSI B CBO-
€M KOHIIETITYaJIbHOM MOZAXOJIe MCHOJIb3YIOT BapHaHThI
MPSMOT0 TepMOy/apa NpH MHPOJIN3E OPraHWYECKHX

MPUPOJTHBIX COCIUHEHHH C NMPUMCHEHHEM KaTaJInTH-
YeCKHX I00aBOK Ul LEeJCHAIIPaBICHHOTO BEICHUS
mporuecca.

[Tporuecchl TEPMUUECKOTO PA3IIOKEHUSI CBSI3aHbI
CO 3HAYUTCIIbHBIMU SHEPICTUUCCKUMU 3aTpaTaMu. O[l-
HAaKO IIPU HWCIIOJIb30BAHUM KaTATUTHYECKOW CMecH —
«cepa — TaJIOreHn 1, «cepa — CMECh TaJOTeHHUI0BY, Ha-
omroaercst CribHBIHN dK303¢dekT. [Tpu 155°C npoucxo-
JIUT camMopa3orpeB cMecH 1o Temreparyp 660-680°C.

B oCHOBHBIX NpOJyKTax KapOOHHM3AIMH IEeHTa-
3aHOB  (IE3aLETWINPOBAHHBIX  AlETUIICOACPIKAIINX
KCHWJIAHOB  (TEMUIICIUTION03) TEKCO3aHOB) HAMJICHBI
dbypdypomn, MeTaHON, YIIEKUCIOTa, BOJA, alleTallbae-
TH], alleTOH, YKCYCHasl KHCJIOTa, 3TaHoJI, (hypaH, mpo-
MaHAIb U APYTUe MPOU3BOAHBIE KCHUIIO3bI, KCHIIO30HA,
KCHJTaHa (CMECh OJIHOATOMHBIX (DCHOJIORB).

Ha 3A0 «BHNW/IpeB» pazpaboTaHna yCTaHOB-
Ka, IOCTPOEHHAsI M0 MOJYJIbHOMY HPUHLUILY, KOTO-
past pean3yeT HelpepbIBHBIA MPOLEecC IPOU3BOJICTBA
yrnepona. JloOaBieHne JOMOJIHUTENBHBIX MOJIYJIeH
(axTHBaLUHU, CMEIIEHHs) MO3BOJSET MOIy4aTh MOAM-
(unrpoBaHHBIE YITIEPOJHBIE MAaTEPHAIbI C KOHTPOJIH-
PYEMBIMH CBOHCTBaMH.

MoOunnbHBIE MOJYJIBHBIE YCTAHOBKH IIPOU3BO-
mutenbHOCThIO 0,3—1,2 T/CyTKM MOTYT OBITH pa3Me-
IIEHBI Ha JIOOBIX JIECO3arOTOBUTENBHBIX U JIECOIEpe-
pabaTHIBAIOINX IPEANPHATHAK, HMEIOIUX PACTHU-
TENIbHBIE OTXOABL. JTO IO3BOJMT CO3[aTh OAHOCTA-
JUHHOE MPOU3BOJCTBO YIJICPOJHBIX MAaTEpUANOB IPU
CHIDKEHMM 3aTpaT JJIEKTPO’HEpPruu B 2-3 pasa, Me-
TaJUIOEMKOCTH B 5—6 pa3, yBEIWYEHUH BBIXOJIA yTJie-
poZa U CHIDKEHUH cebecTonMocTH B 2—4 pasa 3a cyer
UCIIONIb30BaHMs KaTAJIMTHYECKUX J00aBOK W pammo-
HaJIbHOTO alapaTHOro O(GOPMIIEHHS W YBEIHYHUTh
BBIXOJ YIJIEpOsa, NMPHOJIM3UB K TEOPETHYECKH BO3-
MOXXHOMY YPOBHIO.

Ha puc. 1 npencraBieHa cxema yCTaHOBKH JJIs
MPOBEICHUS TEPMOXUMHUYECKOTO KPEKHHTa.

HcXOOHBIM CBIPbEM TSI TEPMOXMMHUYECKOTO
KPEKHHIa SBISIOTCS: OTXOJBI JIECONEPEPabOTKH, OT-
XOZbI THAPOIU3HOTO U IEIUTI0NI03HO-0YMaXXHOTO MpO-
W3BOJICTBA, OINWJIKH, LIeTa, OOPe3KH JOCOK C MaKCH-
MaJIbHbIM pazMepoM He Oosiee 20-30 MM ¥ BIIaXHO-
ctbto He Oosee 10%. MoryTt ucronb30BaThes Apyrue
pacTUTENbHBIE OTXOJbl, UMEIOTCS TEXHOJIOTHU Iepe-
pabOTKN BEPIIMHHUKOB XBOMHBIX IMOPOJA IEPEBHEB H
JIPEBECHON KOPBI.

OCHOBHBIE BUJBI IPOIYKTOB, MOITYYaeMBIX B
pe3ysbTaTe TEPMOXMMHUYECKOTO KPEKHHTa JPEBECHOTO
CBIPbSl HA YCTAHOBKAX MOAYJIHOTO THIIA (BBIXOJ HPO-
JIyKTa B IPOLIEHTaX OT BECa HCXOJHOTO CBIPbs):

1. XBoHHBIE TTOPOJIBI:

e JIpeBeCHBIN MONYKOKC 10 50% wiM aKTUBUPOBAH-
HbIH yroyib 10 30-35%, mopoikooOpa3Hbie U rpa-
HYJIMPOBaHHBIE POPMBI;
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Puc.1.Cxema ycTaHOBKH /ISl IPOBeJIeHUs] TEPMOXHMHYECKOI0 KPeKHHra:
P1 — peakTop criapeHHBIH, CO MIHEKOBBIMH TPAHCIIOPTEpaMH, HAarpeBaTEISIMI U HHIMBHTY AJTbHBIM 3JIEKTPOIIPUBOIOM;
P2 — peaxTop co IIHEKOBBIM TPaHCIOPTEPOM, HarpeBaTesieM U MHIAUBUAYAJIbHBIM JIEKTPOIPUBOIOM IIIHEKOBOT'O TPAaHCIIOPTEPa;
P3 — peakTop co IIHEKOBBIM TPAHCIIOPTEPOM U OXJIAXKJEHUEM; P4 — peakTop cO IMIHEKOBBIM TPAHCIIOPTEPOM U OXJIAKACHUEM

TBI) ¥ IpyTri€ KOMIIOHEHTHI;

ckue kouaencarsl 30-35%.
2. bepéza:

MUPOJIM3HBIE cMOJIBI 6—7%, BKmovaromue Gypoy-
poJt (71t MOJTydeHHs] BaHWJIMHA, STHTAPHOW KHCIIO-

CHUPTHI, KUCIIOTHI, BOJOPACTBOPUMBIE OpTraHUYe-

JIpeBeCHBIN MONyKOKe 10 50% wWiiu aKTUBUPOBAH-
HBIA yToJib (ITOPOIIKOOOpa3HbIe U IPaHYIHMPOBAH-

Hble (OPMBI), B TOM YHCIIE IS MEIUIIMHCKHX
npumeHernit 10 30-35%;

e 1€roth u Qypdyponossie mponzBognsie 10 10%;
® BOJIOPACTBOPUMBIE OPTraHUYECKHE KOHAEHCATHI 10
30-35%.
BbIBO/IbI

1. TlpeaBapurenbHble pacueThl MOKa3bIBAIOT,
4TO TpH NMpou3BoAcTBe Gypdypona mMeTomom TepMo-
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XUMHYECKOTO KpeKWHTa BBIXOZ (ypdypona u3 mpe-
BECHOTO CBIpbsi cocTaBUT OT 6 10 10%, 4TO comocTa-
BHUMO C BbIX0jIoM (ypdypoiia 1pu THAPOIUZHOM Me-
TOJIE IPOU3BOJICTBA.

2. B ycnoBHSX PBIHOYHON SKOHOMHKH KOM-
IUIEKCHAs TepepaboTKa paCTUTENBHOIO ChIPbS MPHOO-
peraet ocoboe 3HaUeHHE U LiesiecoodpasHocTh. Pa3pa-
00TKa 1 peann3anus THOKON TEXHOJIIOTHYECKOH CXEMBI
C TOJIydeHHEM HECKOJIBKHX BHJIOB MPOIYKLHUH (Jpe-
BECHBIN aKTHBHPOBAHHBIN yroib, OTYKOKC, YTIEPO-
HBIA COpPOEHT, CMOIBI, CKUMHIApP, KaHU(OIb, KO-
TWJIBbHAS KUJKOCTh, MOHO-, TIOJH- U OJUTOCaXapHUIbL,
KOPMOBBIE JApOXOKH, Pypdypoi, kopmoBas OenkoBas
nobaBka, OETKOBO-MHHEpaJIbHAsE 100aBKa, OMOJIOTH-
YeCKH aKTHUBHBIE BEIIECTBA, YIOOpPEHHs, TOIUINBO U

CITMCOK

IIp.) TIO3BOJIAT HE TOJIBKO Ooliee TITy0oKo mepepadaThi-
BaTh CBHIPbE, YTHIM3UPOBATH JKUIKHE M TBEPIBIE OT-
XOABl, HO ¥ NPOU3BOAUTH KOHKYPEHTOCIIOCOOHYIO
OPOJYKIUIO B COOTBETCTBHH CO CIPOCOM HA PHIHKE
(mo 300 $ ¢ oHOM TOHHBI APEBECHBIX OTXOJIOB).

3. IlepepaboTka JIpeBeCHBIX OTXOHOB B (Qyp-
Gbypon ast opraHu3alMy NIPOU3BOACTBA BOJOCTOMKON
HHU3KOTOKCHUYHOH (aHepel Ha OCHOBE (ypaHOBBIX
cMOn OyJeT CIoCOOCTBOBATH OJHOBPEMEHHOMY pe-
IICHUIO HECKOJIbKMX aKTYaJIbHBIX 3a]a4: YTUIH3aLHn
00pa3yroNnMXxcsi OTXOIOB, MPOU3BOJCTBY KOHKYPEHTO-
CrOCOOHOW TIPOAYKIWHM, CO3MaHUIO paboumx MecT,
JMKBUIALUY HECAaHKIMOHHPOBAHHBIX OTBANOB JIpe-
BECHBIX OTXOJIOB, YIIy4IIEHHIO 9KOJOTHYECKON o0cTa-
HOBKH.
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