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JIEKninA Nel.
BBEJIEHHE B CHEIIKYPC.
3A/JAYH HE®TEIIEPEPABATBIBAIOIIEH H HE®TEXUMHYECKOH
IIPOMBILITEHHOCTH. OCOFEHHOCTH PA3BUTHA HE®TEIIEPEPABATBIBAIOIIIEH
ITPOMBINIIIYIEHHOCTH B MUPE

Kypc nocesawen gusuxo-xumuueckum ceovcmseam u Kiaccuguxayuu negpmu
U Hegmenpooykmos, npoyeccam noo20mMo6KU He@pmu K nepepabomke u
mexHono2uu ee nepsuyHou nepepabomku. Kypc 6asupyemcs na 3HaHusx
cmyoenmog 6 obiacmu oowjel U HeopeaHudeckou XuMuu, KOJLIOUOHOU XUMUU,
AHATUMUYECKOU XUMUU, PUUYECKOU XUMUU, OPSAHUYECKOU XUMUU, NPOYecco8 u
annapamos XuMu4eckou mMexHoI02uU, ooujeli XUMU4eCKoU MexHOI02UU, XUMUU
Hedmu u 2aza, a makice psoa opy2ux yHOAMEeHMANIbHbIX, 0OUWEUHIHCEHEPHBIX U
COYUANBLHO-IKOHOMUYECKUX OUCYUNIUH. B OanHOM Kypce usyuaemcsi ucmopus
pazeumusl HegmenepepabomKu, OCHOBHble patloHbl 000bIYU U NnepepabomKu
Heghmu 8 pecnyoauxe u 3a pyoexcom, poib Hedpmu u 2aza 6 CMpyKmype moniueHo-
9Hepeemu4ecko20 Oananca 8 pecnyonuke u 3a pyoexrcom, Xumuieckas npupooa u
cocmas Hepmu u HepmMAHVIX 2a308, cBOlUcmMBA Hemu U HehmMenpooyKmos
(xumuueckue, @uauueckue, @uU3UKO-XUMUYECKUE U COYUANbHbIE HNOKA3amenu),
Kaiaccugukayus u mosapuvie Xapaxmepucmuxku Hepmu u HepmenpooyKkmos

I’lpOl/tS’GOaCWlGQHHO'I’lpOQKmHa}Z OY€EeHKA Hed)meﬁ u Hanpaejilenue ux nepepa60mKu.

Hcnonb3oBanne HePTENPOAYKTOB C HEOOOCHOBAHHBIM 3allacOM KauecTBa
MPUBOAUT K OOJIBIIUM HEPAIMOHAIBHBIM pacxojaM B HedTenepepadaThiBaromei
MPOMBINIUICHHOCTH, a TPUMEHEHHEe He(TENpOAyKTOB, HE  OTBECYAIOIIHNX
TpeOOBAHMSAM DJKCIUTyaTallUM - K CHUXXCHHUIO HAJEKHOCTH U JIOJITOBEYHOCTH
TexHukd. JIjus  yaydImmeHuss — OKCIUTyaTallUOHHBIX ~ CBOMCTB — TOBapHBIX
HE(PTENPOAYKTOB BCe Ooyiee IMPOKO MPHUMEHSIOT pPa3HOOOpa3HbIE MPOIECCHI
OUYMCTKH U pa3fieieHus. BaxHEHIINMM yCIOBHEM TPU BHIOOPE MPOIIECCOB OUYHCTKH
HE(DTSHOTO CBIPbS CTAHOBUTCS OOECIEYCHHE BBICOKOTO KadecTBa ITOTyYaeMBbIX

IIPOYKTOB.



Teopuss m mpakTUKa pPalLMOHAIBHOTO HCIOJB30BaHUS HEPTEIPOTYKTOB
oopMHUTIaCh B CAaMOCTOATEIBHYIO OTPACibh 3HAHWW, HA3BAaHHYI) XHMMOTOJIOTHEH
(xumustMoTOptHayka). B ee 3agauM  BXOASAT ONTUMHU3AIMS  KadyecTBa
HEe(TENPOAYKTOB, MX YyHU(UKAIMs, pa3paboTka ¥ 0OOCHOBAHHME HOPM pacxoja
TOIUIMB M CMa304YHBIX MaTEpPHAJIOB, COBEPIICHCTBOBAHME CHUCTEM U METOJIOB
OLICHKU KadecTBa HedrenpoaykToB. OCHOBHBIE MPOOIEMbI XUMMOTOJIOTHH TECHO
CBSI3aHBI C 3a/1a4aMH HeTenepepadaThIBatoIeH MPOMBILIUIEHHOCTH, U PELICHHE UX
CYILIECTBEHHO BIUSET Ha 3aKIIOYUTENIbHBIC CTAJAUM MPUTOTOBICHUS TOBAPHBIX
HE(PTEIPOAYKTOB.

CyuiecTBeHHOM 0COOEHHOCTBIO He(dTenepepabaTbIBarOIICH
IPOMBIIIJIEHHOCTH SIBUJIOCh M3MEHEHHE TOIUIMBHO-3HEPreTHYecKoro OanaHca
CTpaHbl B HANpAaBICHHWH POCTa TOIUIUBHO-DHEPTETUYECKOTO IOTEHIIMAJA
IPEUMYIIECTBEHHO 3a CYET TWJPOIHEPTUH, aTOMHOM 3HEPTUU U JICHIEBBIX YIJIEH.
JloGpiBaemble He(Th U Ta3 Bce B OOJbIIEH CTENEHU UCHOIB3YIOTCS IS
MIPOM3BOJICTBA BHICOKOKAYECTBEHHBIX HEPTETPOAYKTOB U ISl HYK] HEPTEXUMHUHU.
B nacrosimiee Bpemsi HedrenepepadbaTbIBaroas MPOMBIIIEHHOCTh CYIIECTBEHHO
BJIMSICT Ha MOBBIIEHUE 3((HEKTUBHOCTH BCETO MPOM3BOACTBA, M MPEKE BCETO, HA
pa3BUTHE TOIUIMBHO-3HEPIeTUYECKOTO KOMILIeKca cTpaHbl. OcoOeHHO OypHO
HedTenepepabaTbiBaroas 1 HehTEXUMUIECKasi TPOMBIIIUICHHOCTh PAa3BUBAIOTCS B
3anagnoit u Bocrounoii Cubupu. B Hacrosiniee BpeMsi BBEIEHbI B CTPOM HOBbBIE
MPEANPUATHS: KOMIUIEKCHI IO TIIyOOoKoi nepepadbotke HedTu B MockBe, AUMHCKE,
Yumkente, IlaBmomape; kokcoBanue - B KyiiOsimee (Camape), baky; mo
MIPOM3BOJICTBY aPOMATUUYECKUX YTIAEBOAOPOAOB - Y e, OMCKe; IeHTpaTu30BaHHbIC
ra3opakuuoHUpylone ycraHoBkU - TobOonbcke. Bechb mnpupoct o6bema
MIPOU3BOJICTBA TUTAHUPYETCS obecrevnThb 3a cuer MOBBIIICHUS
IPOU3BOAUTENLHOCTH TPyJa NPU CHUKEHUHM YHUCICHHOCTH pabO04YMX, MOBBICUTH
HHEProBOOPYKEHHOCTh TPY/la, CHU3UTH 3aTpaThl Ha 1 py0. TOBApHOM MPOIYKIIUU U
MOJYYUTh MPUOBUIL OOJiee YyeM B JBOE OOJIbIIIE, YEM CTOMMOCTH KamUTaJIbHBIX
BJIOKEHUH, BBIACNEHHBIX B oOTpaciad. OAHUM U3 OCHOBHBIX HAIpPaBIIEHUU

HHTCHCHUBHOTI'O Pa3BUTHA 3KOHOMHKHA SABJIACTCS Oonee paiuoOHAJIbHOC



UCIIOJIb30BAaHUE CBHIPhSA, T.€. HE(PTH, MAKCHMaJbHOE TIOBBIIICHUE TIIyOUHBI €€
nepepaboTKy, BOBJICUEHUE B MEPepabOTKy Ma3yTa U TSKENBIX OCTAaTKOB HEPTH,
palMoHANIbHOE MCIOJIb30BAHUE Ta30BOT0 KOHJAEHCATA, MOMYTHOTO W MPUPOIHOTO
rasa.

B Hacrosmiee Bpems riay0Ookas mepepaboTka HEPTH TPOBOJUTCS B
HaIpaBJIeHUH MPOU3BOJICTBA MOTOPHBIX TOIUIMB, Macel, napauHOB, a MOBBIILICHNE
KayecTBa MPOAYKUMU U CHIPhEBOW 0a3pl HEPTEXUMHHM MPOUCXOAUT 3a CYET
TUAPOKATATUTUYECKUX  TPOIeccoB.  MUpOBBIE  MOTEHUHUANbHBIE  3aIrachl
HETPAJULIMOHHBIX MCKOIMAEMbIX OLEHUBAETCA 682 M. T yCIOBHOIO TOIUIMBA (T.
y. T.). U3 Hux u3Bnekaempie 128 mupa. 1. y. T. Haubonee kpymHbie 3amachl
cocpenotoueHsl B CHI', bpasunum, Kutae, Kanane, Mexkcuke. OCHOBHBIMHU
NPUYUHAMH CHHKEHHSI TEMIIOB pOCTa U 00bEMOB IMPOU3BOICTBA HE(PTH SABIISIETCS:

1) orpannuenHocts 3amacoB Hedtu. [Ipu coBpeMEeHHOM YpOBHE HOOBIYU
He(TU XBaTUT Ha HECKOJIbKO necatuieTs. He paBHOMepHOCTh pacmpenerneHus
3amacoB Hedtu. OcHoBHbIe 3amackl (70%) u 100BIMM HEPTH NPUXOIUTCA HA
cpenuuii u bivxuuit Bocrok (Upan, Upak, Kyseiit, CaynoBckast ApaBust u T.11.);

2) ynopoxkaane Hedptm: 1970 - (It mHedTH) - 17 mommapos; 1990 - 131
J0JIJIapOB;

3) ymopokanue n00bIYM HePTH (LIEHBI), CBA3aHO C TEM, 4YTO CTaphle
MECTOPOXKACHUS HWCTOYAIOTCS, a HOBBIE BcE€ Jajblie yaanstoTcs. COBpeMEHHbIN
kodhdurmenT uszBiedenuss Heptu B cpeaHem mmupe coctaBisieT 30%. Hosbie
MECTOPOXKACHUS HEPTHU OTKPHIBAIOT B TPYJHOAOCTYIHBIX pailoHax (3amanHol u
Bocrounoit Cubupu, Caxape), 1100 Ha Bce OoJiblued TIIyOMHE MOPCKOIO JHA
(Kacrmiickoe wmope, OkBagop u T.4.). UYerBepras dYacth A00buM HePTH
npuxoautcs Ha Mopckoe AHo. K 2000 roxy sta mons moBeicutcs Ha 12% (1/3).
VY noposxanue 1006141 He(TH, 1011 TOPIOYMX UCKOTIAEMbIX BO3PACTaET;

4) pa3BUTHE AaTOMHOM W  THUAPOIHEPIETHKA -  HCIOJb30BaHUE
BO300OHOBJICHHBIX YHEPTOPECYPCOB - IHEPTUU COJIHLIA, MOPSI, BETPA, pACTUTEIHLHOTO

CBIPbS U T.[I.;



5) yBenuueHue riyOuHBI nepepadboTku HedTu. Jl0 HacTosIIero BpeMEHH
HedTh (0K0MO 90% OT 00Imero mNPOW3BOJACTBA) SBJISAIACH TPAHCIOPTHBIM U
HHEPreTUYecKUuM TorumBoM. HedTh cpeau roprouuMx HMCKOMAeMBbIX SIBISETCS
Haubosee [EIIeBbIM, BBICOKOKAYECTBEHHBIM BHIOM SHEPIrUU U TMPAKTUYECKU
CAMHCTBEHHBIM HCTOYHUKOM JJIS TPOM3BOJICTBA MOTOPHBIX TOIUMB. OO1Iei
MUPOBOM TEHACHIIMEH B CTPYKTYPE UCIIOIB30BAHMS HE(PTH SBIISICTCS CHUKEHUE €€
JIOJT TIOTPEOJICHUS B TEIUIO - U AJIIEKTPOIHEPTETUKE B KAYECTBE KOTEIHHO-TIEYHOTO
TOIUIMBA, & YBEJIUYCHHUE 10 MOTPEOJICHUS B KAUECTBE TPAHCTIOPTHOTO MOTOPHOTO
TOIIMBA W HEPTEXUMHUYECKOTO ChIpbs. Hapsiigy ¢ JOCTOMHCTBaMHU TOILTUBHO-
sHeprernyeckoro komiuiekca (TOK) emy Takke XapakTepHbl CYIIECTBEHHbBIE
HEJO0CTaTKH, MMOKa3bIBAIOIINE CIEAYIOIINE HETaTUBHbIE BO3/IEUCTBUS HA IPUPOY:

1) MexaHWYecKHe 3arps3HEHUs BO3IyXa, BOIBI 3MJIA TBEPIBIMU YaCTHIIAMHU
(IBLITB, 30J12);

2)  XMMHYECKHE,  paJUOaKTUBHBIC,  HOHU3ALMOHHBIE,  TEIUIOBbIE,
AIIEKTPOMArHUTHBIC, IIIYMOBBIE U IPYTHE BUABI 3aTPSA3HEHUN;

3) pacxoj 60IBIINX KOJTUYECTB BOJIBI, 3¢MJIH, BO3AyXa (KUCIOPO/Ia);

4) rnoOanpHbI TApHUKOBBIN 3(P(DEKT, MOCTEIEHHOE MOBBIIICHUE CpEIHEn
TeMIiepaTypbl 6uochepsl 3eMIIM U OMTACHOCTH KaTacTpo(bl HA TUTAHETE.

Hedth. MupoBbsie noreHuuanbHbie 3amnackl HedTu oneHuBaiorcs B 306
MIpA. T (438 Miupa. T. y. T.), U3 KOTOpbIX 95 mupa. T (136 Mapa. T. y. T.) cuuTaeTcs
MIPOMBIIIUICHHO W3BJIEKaeMbIM. boiiee monoBuHbI (54 M. T.) U3 H3BIEKAEMBIX
3anacoB HeTU pacrojiokeHbl B cTpaHax biwknero u Cpennero BocTtoka cpenu
CTpaH 3TOTO PETHOHA MEepBOE MECTO Mo 3amacaMm HedTu 3aHuMaeT CaymoBcKas
ApaBus - 23 Mapa. T. U3 pa3BeJaHHBIX 3aI1acoB; OTPOMHBIMU 3aracaMu 00J1aaeT
Kyseir - 12 mipa. T.

[Ipupoaneli ra3. MupoOBbIE MNOTEHIMAIBHBIC 3amachl MPUPOIHOrO Trasza

ouneHuBatorcs 330 mipa. T. y. T., T.e. 282 TpiaH. M3. V3 HUX U3BIEKaEeMbIE 3aIachl
coctaBystoT 92 tpaH. M3. 1o pa3BenannbeM 3anacam raza CHI' 3anuMaeT nepBoe
Mecto B mupe (40%). Okono 25% 3amaca raza B MUPE NPUXOJIUTCS HA CTPAHbI

Cpeanero u bnmxnero Boctoka, rie mpeuMylIECTBEHHO T0OBIBAETCS MOMYTHBIN



ra3 ¢ He]pThIO; HAa AMEPHUKAHCKOM KOHTHHEHTe Haxomutcs 16% oT o0mmx
MHUPOBBIX 3aM1aCOB NPUPOJHOTO Ta3a.

B nacrosiiee Bpemst He()Th U ra3 SBISIOTCS OCHOBHBIM CHIPHEM HE TOJIBKO
TOTUTMB M CMAa304YHBIX Macesl, a TAKXKe ChIPheM XHMHUYECKOW W He(PTeXuMHIeCcKou
MPOMBINIUIEHHOCTU. M3 HedTH mosiyyaroT Bce BUABI MOTOPHBIX TOIUIMB: OCH3MH,
KEPOCHH, pEaKTUBHOE TOIUIMBO, JU3EIbHOE TOITMBO, KOTEIHHOE TOILIMBO, a TaKkKe
BCE BHJIbI CMAa30YHBIX Macell: MalluHHbIC, TypOUHHBIC, UHIYCTPUAIbHBIC U T.I.
VYTIeBoIopoiHbIE Ta3bl UCIHOJIB3YIOTCS HE TOJBKO B KayecTBE TOIUIMBA, HO U
CIyXaT CBhIpb€M [IJIi MPOU3BOJACTBA BCEX BHUJOB OPraHUYECKUX BEILECTB:
nmiactMacc, kpacurened u T.4. [lostomy posb HedT M raza B HapOJHOM
XO35IICTBE COXpaHSAET CBOE Beayliee MecTo. VCIosb30BaHME YIVIEBOJOPOIHOTO
HE(PTEXMMUYECKOTO CHIPbSl MO3BOJIMJIO BBICBOOOJIUTH 3HAUUTEIIBHBIE KOJIUYECTBA
MUIIEBBIX MPOIYKTOB, KOTOPBIE PACXOJOBAINCH paHee Uil XUMHUYECKOU
nepepadoTku. B MeTamnypruyeckoi mpOMBIILIEHHOCTH MPUMEHEHHUE TTPUPOHOTO
raza MpUBEJIO K MOBBIIMICHUIO MPOU3BOAUTEIHLHOCTH JOMEHHBIX U MAapTEHOBCKUX
nmeueld M TMO3BOJMIO COKOHOMUTH Oojee 30% moporocrosiiero Kokca. 3a
NOCJIIEIHUE  TOAbl  CO3JlaHbl  KpymHble  HedTenepepadaThIBalOIIUE U
HepTeXuMUYeCKue  KOMOMHATHI B palioHAaX  MAacCOBOTO  MOTPEOJICHUS
HEe(DTENPOAYKTOB U TMPOAYKTOB OPraHWYECKOTO CHHTE3a, OCBOCHBI HOBBIE
MPOIIECCHl IO OPraHUYEeCKOMY CHUHTE3y U TMPOU3BOJCTBY HEDTEXUMHUYECKOIO
CBIpbs BBICOKOM 4YMCTOTHI. [IpemycmarpuBaercst nanmpHEWIUN poOCT HEPTIHOM,
razoBoi, HedTenepepabarpiBaromied U HEPTEXUMUUYECKOW MPOMBIIUICHHOCTH;
MOBBIIIIEHWE KayecTBa aBTOMOOWJIBHBIX OEH3WMHOB, JW3CJIbHBIX TOIUIUB U
CMa304YHbIX Macely, CYIIECTBEHHOE pPacCUIMpPEHUE MPOU3BOACTBA apOMAaTHYECKHUX
yTI€BOAOPOA0B, MAJOCEPHUCTOTO SJIEKTPOAHOTO KOKCAa M HE(PTSIHOTO ChIPbS IS

XUMHUUYECKOMN IIPOMBIIIJICHHOCTH.

JIEKIHA Ne2.
XHUMHYECKAA ITIPHPO/IA, COCTAB H ®H3HYECKHE CBOHCTBA HE®TH H

TI'A30KOH/JJEHCATA



HedTp - 3T0 XMIKMii rOprOUYni MUHEpAJI, MACISTHUCTAs], Yallle BCEro TeMHas
XKUJKOCTh. [[BET ee 3aBUCHUT OT COJAEpKAaHUSI U CTPOEHHUS CMOJIMCTBIX BEIIECTB.
Bcerpeuatorcs nHorna KpacHsle, Oypole U gaxke rnoutu OecusetrHoie HepTu. HedTh
jgerde BoAbl. B3ammHas pacTBopuMOCTh HeTH W BOABI HUYTOKHA. OpHAKO TIpU
WHTEHCUBHOM TE€pEMENIMBAaHUN 00pa3yloTCsl MHOTAA OYEHb CTOMKHE He(TSHbIE
smynbcun. [lo coctaBy HepTh mMpeAcCTaBisieT COOOM CIOXKHYIO CMECh >KUIKHX
VIJIEBOJIOPOJIOB U OPTaHUYECKUX COCAMHEHUM, B KOTOPOU TakKXe pPacTBOPEHBI
TBEpJbIE  YIJIEBOAOPOJALI U  ra3o00pa3Hble  MpEACNbHBIE  YIIIEBOJOPOJIbI.
OCHOBHBIMH XMMHUYECKUMH 3JIEMEHTAMHU, BXOJSAIINMU B COCTaB HE(TH, ABISIOTCS
yraepon - 82-87%, Bogopon - 11-15%, cepa - 0,1-7,0%, a3oT n0 2,2%, KUCI0pOs -
1m0 1,5%. Cpeau moNie3HBIX HCKOMAEMBIX HCKIIOYas HedTaHOW ra3, HedTh
M3BECTHA KaK TOPIOYEE C HAMBBICIIEH TEIJIOTOW CrOPAHMS, T.K. B HEM COIEPKUTCSA
HauOoJIbIIIee KOJIMYECTBO BOJOpoAa. M3 KOMIIOHEHTOB TOPIOYUX HMCKOMAEMBIX
BOJIOpPOJI 00JIaIaeT caMOi BBICOKOM TEeIJIOTOM cropanus. B coctaB HedTel BXOIAT
B OCHOBHOM VTJIEBOJIOPOJBI CIHEAYIOIIMX YEThIpeX rpynm: napaduHOBbIE,
osiepuHOBBIE, HA(TEHOBBIE U apoMmaTHieckue. Kuciopos, cepa u a30T coaepxraTcs
B BHUJIC€ KUCIOPOJHBIX, CEPHUCTBIX U a30TUCTBIX coeAuHEeHUU. OTHOCUTENBHOE
coJiep>KaHue TPYMN YIJIEBOAOPOIOB BO (pakmusx HedTel BecbMa Pa3iIMyHO.
[IpeoOnamanuie TOM WM JAPYrod TPYIIBI YIJIEBOJOPOJOB MpHUAAET HePTIM
pa3lInuHbIe CBOMCTBA, YTO HEM30EKHO CKA3bIBACTCS HA METO/IaX UX MepepadOTKU U
00JacTsIX MPUMEHEHUS HEPTETPOTYKTOB.

[TapaduHoBBIE YTIIEBOAOPOABI MPUCYTCTBYIOT BO BCEX HEPTAX U SIBISIOTCS
OJIHOM W3 OCHOBHBIX COCTaBHBIX €€ yacTeil. Pacmpenenstorcs oHU 1o Ppaxiusim
HEPaBHOMEPHO, KOHIIGHTPUPYACHh TJAaBHBIM 00pa3oM B HE(PTIHBIX Trazax u
OCH3MHOKEPOCUHOBBLIX (pakiusx. B MaciusHbIX TUCTUIUISTAX HUX COAEpKaHUE
pe3ko mamaer. [ HEKOTOPBIX HEPTEH XapaKTEPHO MOYTH TMOJTHOE OTCYTCTBHUE
napadHOB B  BBICOKOKMISIIUX  Ppakmusax. YriueBogopoasl C1-C4  mpu
HOPMAaJIbHBIX YCIIOBUSX HAXOJATCS B ra3000pa3HOM COCTOSIHUU. Bce oHU BXOIAT B
COCTaB MPHUPOJHBIX U HEPTSIHBIX TMOMyTHBIX Ta30B. [loutn 96% Bcex ra3oBbBIX

3aMacoB Hallled CTPaHbl HE CBSA3aHbI C HEPTHIO, T.€. MECTOPOXKJIECHUS MIPUPOTHOTO



raza MPOCTPAHCTBEHHO OTHEIECHBI OT HE(PTAHBIX 3anexei. MecTopoxaeHus
IPUPOAHBIX Ta30B OBIBAIOT ABYX THIIOB: YUCTO I'a30BbI€ M Ia30KOHAECHCATHbIE. B
OOJBIIMHCTBE MECTOPOXKACHUNH MPUPOJHOTO Tra3a OCHOBHBIM KOMIIOHEHTOM
ABJIAETCSI MeTaH. ['a3bl KOHAEHCATHBIX MECTOPOXKICHHA OTIUYAKOTCS OT YHCTO
ra3oBbIX TEM, YTO METaHy B HHUX OTCYTCTBYIOT OOJIBIIME KOJUYECTBA €r0
ra3oo0pa3HbIX TOMOJIOTOB, HauWHas C TMPOMNAaHa, a TaKXKe 3HAUYUTEIbHbIC
KOJIMYECTBA  KUJAKUX  MapapUHOBBIX, HAa(PTEHOBBIX W  apPOMaTHYECKHX
yriaeBoopoaoB. OOpa3zoBaHME KOHACHCATHBIX MECTOPOXKIECHUN OOBSCHIETCA
pPacTBOPUMOCTHIO HETH B Ta3axX MO BHICOKUM JIaBICHUEM B INIYOMHHBIX IIACTaX.
[110THOCTH Ta30B MpPU CBEPXKPUTHUUECKUX TEMIEPATYypax MOJ AABICHUEM OKOJIO
75 Mlla u Gonee mpeBbILIAET MJIOTHOCTh JKUJAKHUX YIJIEBOAOPOJOB, U MOITOMY
NOCJIEIHUE PACTBOPSIOTCA B CxkaroM rase. IIpu pa3paboTke razokOHAEHCATHBIX
MECTOPOXKIACHUN JTABICHUE CHUXKACTCS, U JKUJKHUE YIIIEBOJOPOIBI OTIACISAIOTCS OT
ra3a B BUJI€ Fa30BOT0 KOHJEHCATa.

Yraesomopoasl C5-C15 - xuakue BemectBa. [lo cBomM TemmepaTypam
KHUIICHUS YTJIEBOJOPOJBI OT IIEHTAaHa [0 JIeKaHAa W BCE HUX MHOTOYMCIICHHBIE
M30MEphl JIOJDKHBI MOMACTh IMPU PA3rOHKE HEPTU B OCH3MHOBBIA AUCTHILIAT.
M3BecTHO, 4YTO TEMIEepaTypbl KHIIEHHs Pa3BETBICHHBIX YIVIEBOJOPOJAOB HUXKE
TEMIIEpaTyp KHIIEHHsSI COOTBETCTBYIOLIMX HMX HM30MEPOB € IpsiMoil menbto. [lpu
TOM 4YeM 0o0Jiee KOMIIAKTHO CTPOEHHE MOJIEKYJIbl, TEM TEMIIepaTypa KUIEHUS
Huke. [lapaguHOBbBIE YIIIeBOAOPOIBI C Pa3BETBICHHON LEMbIO MPUAAIOT BHICOKOE
KauecTBO OEH3MHaM, TOr/ia Kak napaduHbl HOPMaJIbHOTO CTPOECHHSI OTPULIATEIHLHO
BJIUSIIOT HA TMOBEJECHUE TOIJIMBA B KapOIOPATOPHBIX ABUTATENSAX. YTJIEBOAOPOJbI
napauHOBOTO  psjla HOPMAJIbHOIO CTPOEHHUS  SBJISIOTCA  KeJlaTelIbHBIMU
KOMITOHEHTaMHU PEAKTUBHOIO U JTU3EJIbHOTO TOIUIMB, CMA304YHBIX Mace, OJHAKO 10
ONpENENEHHBIX  KOHUEHTpalud, TpU  KOTOPBIX 3T  HEPTEHPOAYKTHI
ynonetBopsitor TpeboBanusiM ['OCT mo Hu3KOTEMIEpaTypHBIM CBOMCTBaM.
Cnegyer OTMETUTH, 4TO TNapadMHOBBIE YIJIEBOJIOPOJAbl HEPTH H3YyUEHbI JIy4Yllle
Bcero. ITpumepno u3 450 nHAMBUAYAIBHBIX YTIEBOAOPOAOB, YK€ BBIIECIECHHBIX U3

He(drelr Oornee 130 mpuxoauTcs HA HOPMallbHbIE ajkaHbl (mpuMmepHO 45) u



u30alikaHbl (mpumepHo 85), a wu3 mnocieaHux Oosnee 20 NOpUXOAUTCA Ha
usonpeHonaubie coctaBa C9-C25. Conepxanve mapaHOBBIX yTIEBOAOPOIOB B
HepTaX od4eHb paszHooOpazHo 10-70%, cuutas Ha cBeTIble (paKIUu.
[TapaduuoBeie yrneBomopoasl C17 wu BbIlIe TPH HOPMATBHBIX yCIOBUIX
MPEACTABIAIOT CO0O0M TBepJble BEIIECTBAa, TEMIIEpaTypa IUIaBICHUS KOTOPBIX C
YBEJIMYEHHEM MOJIEKYJISIPHOTO Beca MOBBIIIAeTCs. TBep/ible YIiieBOI0POIbI BXOISAT
B COCTaB TOBapHBIX MapadUHOB U Iepe3nHOB. TBepbie mapaduHbl MPUCYTCTBYIOT
BO Bcex He(pTAX, HO yamie B HeOONpIIMX KoynyecTBax a0 5%. B tunmuno
napaduHUCTRIX HEPTAX HX CoJep)kKaHWe TMoBbImaercss 10 7-12%. Tsepawpie
napapuael B HEPTAX HAXOJATCS B PACTBOPEHHOM WM  B3BEHICHHOM
KPUCTAJUIMYECKOM COCTOsIHUM. [lapaduHbl xapakTepu3yroTcs MIACTUHYATOU WITU
JICHTOYHOUW CTPYKTYpOM KPUCTAIJIOB, TEMIIEpATypa IUIABJICHUS UX KOJIEOJETCS OT
40 o 70°C, umcno yriepomHbIX aTOMOB B MoJieKyle oT 21 10 32, MoneKyIsapHbIi
Bec oT 300 mo 450. [IpucyrcTByrOT TBepjable NapapuHbl MPEUMYIIECTBEHHO B
MaCJIHBIX (PPaKIKUAX, BHIKUMAOMKUX 1pu Temmeparype 350-500° C. Uto ssisercs
OJIHOM MX MPUYHMH BBICOKON TEMIIEPATYPhl 3aCThIBAHUS 3TUX (HPAKIIHA.

[lepe3unbl 1O COCTaBYy U CBOMCTBAM 3HAYUTEIBLHO OTJIMYAIOTCS OT
napagunoB. Temmeparypa IUIaBJI€HHS TOBAapHBIX LepesuHoB 65-88 °C,
Temmeparypa kunenus Boeime 600 °C, momexynspmas macca 500-700. Ilo
XUMHUUYECKUM CBOMCTBaM IIEPE3UHbI MEHEE MHEPTHBI, UeM napapuHbl. X UMHUUECKUN
COCTaB ILEPE3MHOB HMMEKOT WrojpyaToe CcTpoeHwe. B ux cocraB Hapsay c
napaUHOBBIMU YTJIEBOJIOPOAAMHU BXOSAT TBEPIble HAPTEHOBBIE U APOMATUUECKHE
VIJIEBOJOPOABl C JUIMHHBIMU OOKOBBIMM IiemisiMu. Ilpu onmHOW M TOU Ke
TeMIIepaType TIaBICHUS IIEPE3NHBI XapaKTePU3YIOTCS OOJBIIIUMHU 110 CPABHEHUIO C
napaguHaMy TUJIOTHOCTBIO, BS3KOCTBIO W MOJIEKYJISIpHBIM BecoM. llepesunsl
KOHIIGHTPUPYIOTCS TJIAaBHBIM O00pa3oM B OCTAaTKaxX BaKyyMHOUW NEpPEeroHKH HE(TH,
BBI3BIBAsl TIOBBIIIEHUE TEMIIEpaTyphl pasmsrdeHust TyapoHa. I[lapabunbr u
[Epe3UHbl HAXOJAT pa3HOOOpa3HOE TEXHUYECKOe MPUMEHEHHE BO MHOTUX
OTpacisix TMPOMBIIUICHHOCTU: DJJEKTPO- U  PATUOTEXHUUECKOW OyMasKHOM,

CIIMYEYHOM, XMMHUYECKOW, KOXKEBEHHOHM, mapdromepHoir u aAp. Ilapapuu kak



3aryCTUTENb TMPUMEHSETCS TakKe B MPOMU3BOJCTBE IUJIACTUYHBIX CMAa3OK.
OcoOeHHOe 3HAYCHHE KXUAKUE M TBEpAble MapaduHbl UMEIOT ceivac KakK ChIphe
JUIsL  ToNydeHus OelnKoBO-BUTaMUHHBIX KoHieHTpaToB (BBK) Ha 3aBopax
MUKPOOMOJIOTUYECKOTO CHHTE3a, a TaKKe€ CHHTETUYECKUX IKHUPHBIX KHUCIIOT,
CIUPTOB M TOBEPXHOCTHO-AaKTHMBHBIX BEIECTB Ha 3aBOJAX HEPTEXMMHUUYECKOTO
cunTe3a. Takum oOpa3om, mapaduHbl, IEPE3UHbI, BbIJICIECHHbIE U3 HEPTH, UMEIOT
00JIbIII0€ TPAKTUYECKOE 3HAUCHHUE, U UX MOTpeOsieHrne CHIIbHO Bo3pocio. C apyroit
CTOPOHBI, MPUCYTCTBUE TBEPABIX YIJIEBOAOPOJIOB B CMA30YHBIX U CIEIHAIbHBIX
Maciax HEAOMyCTUMO, T.K. OHHU TIOBBIIIAIOT TEMIIEpaTypy 3acThIBaHUS U
YMEHBIIIAI0T TOJBMKHOCTh Macell NpHU HU3KHX TemmepaTypax. l[losTomy macma
IIOJIBEPTalOT CIIEMAIbHON OYUCTKE OT napaduHa.

B medTsax kpaiiHe peAKo M B HE3HAYUTENBHBIX KOJIWYECTBAX BCTPEUAIOTCS
onepunsl. Ilo obOmemMy coaepxkaHuO OO0JBIIOE KOJUYECTBO OJE(HUHOB HU
HEKOTOPBIX JIPYIMX HENPEIENIbHBIX YTIJIEBOJOPOIOB MOSABISAIOTCA B IPOAYKTAX
JECTPYKTUBHON TiepepaboTKu HePTH. DTU YIIEBOAOPOIbl OTIUYAIOTCS BBICOKOU
PEaKUMOHHON CIIOCOOHOCTBIO U TOATOMY JIETKO IOJIMMEPU3YETCS, OCMOJISIFOTCS,
YTO TPUBOJUT K CHIDKEHUIO CPOKa CIYXObl M XpaHEHHS He(TernpoayKTOB.
HenpenenbHble yraeBOAOPOAbl SIBIAIOTCS HEXENATEIbHBIMU  KOMIIOHEHTaMHU
MOTOPHBIX TOIUIUB M CMa304YHbIX Maced. MHorue HenpeaenbHble YriIeBOJOPOIbI -
arleTUIeH, OTWICH, TpOMWieH, OyTWieH, OyTaAWeH - TMONYYWJIN I[IHPOKOE
IPUMEHEHUE B MPOU3BOJCTBE IMOJMUATUIICHA, TMOJMIPONUIEHA, CUHTETHYECKOTO
CIHMPTa U Kay4dyKa, MIACTHUYECKUX MacC U APYTUX MPOTYKTOB.

[To obmemy conepkaHuio HaTEHOBBIE YIIIEBOJOPOABI BO MHOTUX HEPTIX
npeobyajaloT HaJ OCTaJbHBIMHM KJIaccaMu YIJIeBoAopoJoB. B cpenHem B
pas3nuyHbIX HEPTAX OT 25 10 75% MOJMMETUIIEHOBBIX YTIIEBOAOPOI0B BCEX THUIIOB.
Hadrens! BxoasaT B coctaB Bcex He(Tel U MPUCYTCTBYIOT BO BceX (pakiusax. Mx
coJep)KaHue, Kak MpaBHIIO, pacTeT Mo Mepe yrsbkeneHus ¢(pakuuit. Tonbko B
HanboIee BRICOKOKHUITSAIINX MACTSHBIX (DPAKIMAX WX KOJIUYECTBO YMEHBIIIACTCS 32
CUET YBEJIMUEHHUS apOMAaTUYECKUX CTPYKTYp. B HedTax oOHapykeHbI HA()TEHOBBIC

YIiaeBoa0podbl €C OJHUM, JABYM:A, TPEMA W UYCTBIPbMS LUKIIAMU. PacnpeﬂeneHI/Ie



Ha(TEHOBBIX YIJIEBOJOPOJOB MO (pakmusiMm camoe pazHooOpazHoe. B omamx
He(PTAX coAepKaHWE WX BO3pACTaeT C yTsDKeleHWeM (pakiuii, B APYruX OHO
OCTaeTCs HEM3MEHHBIM WIIM MoHMKaeTcs. HagTeHoBbIie yriieBoIOPOIbI SBISIOTCS
BAKHEUIIIE COCTABHOM 4YAaCThIO MOTOPHBIX TOIUIMB M CMa304YHBIX Maced.
ABTOMOOWJIbHBIM ~OC€H3MHAM OHU TMPUJAIOT BBICOKHE SKCIUTyaTal[MOHHbBIC
cBoiicTBa. MoOHOIMKINYECKHEe HAPTECHOBBIE YIJIEBOAOPOJbI C  JIJTUHHBIMU
OOKOBBIMH TIapa)MHOBBEIMHU IIETISIMU  SIBIITFOTCS JKEJIaTEIbHBIMU KOMIIOHCHTAMH
PEaKTUBHBIX M JIU3EJbHBIX TOIUIUB, a TAKXKE CMA30YHBIX Macell. SIBIssACh IIIaBHOM
COCTaBHOI 4acThIO Maces, OHH 00eCIEeYNBAIOT BHIIIOJHEHUE OJHOTO M3 OCHOBHBIX
TpeOOBaHMM, MPETBABIIEMBIX K CMa30YHBIM MacjaM - Majoe H3MEHCHHE BSI3KOCTH
C U3MEHEHHEM Temmeparypbl. [Ipy OJMHAKOBOM 4YHCIE YIJIEPOJHBIX aTOMOB B
MOJIEKYJIE HAa(DTEHOBBIE YTIEBOAOPOIbl XapaKTEPU3YIOTCS OOJBIION MIOTHOCTHIO U
MEHBIIIEH TeMIlepaTypoll 3acThIBaHMs, 4YeM NapauHOBBIC YIIIEBOJOPOIbL. B
HACTOsIIee BpeMsi HAQTEHOBBIE YTIIEBOJOPOAbI JETKUX (Ppakiuii HedTel MHUPOKO
MPUMEHSIOTCS] B KAYECTBE CHIPHS ISl TIOJTYICHHS apOMATHUECKUX YTIICBOJIOPOIOB:
OeH3osia, Toiyosia M KcuiojoB. Haxopmsmuecs B OEH3WHOBBIX —(PpaKIusx
HaTEHOBBIE  YITIEBOJAOPOABI B TMpOIECCe KATAIUTUYECKOro pudopmuHra
MIPEBPAIIAIOTCS B ApOMATUUECKHE.

B coctaB HedTel BXoAAT apoMaTHUECKHE YIIIEBOJOPOIbI C YUCIOM IHKJIOB
OT OAHOTO 110 YeThipex. Pacnpenenenue ux no ¢ppakuusm paznuuno. Kak npasuiio,
B TSDKENbIX HEPTAX COACpKAHWE HX PE3KO BO3PACTAET C TIOBBIIICHUEM
TeMIlepaTypbl KureHus Qpakuui. B HedTaX cpemHeil MIOTHOCTH M OOraThixX
Ha()TEHOBBIMU YTJIEBOJAOPOJIaMU apOMATUUYECKUE YTIIEBOJOPO/IbI PACIPEACIISIOTCS
1o BceM (pakiusiM MOYTH paBHOMEPHO. B nerkux Hedtsix, 6oraTeix 6€H3MHOBLIMU
bpakuusmMu, colepKaHUE apoOMaTHUYECKUX YTIJIEBOJOPOJIOB PE3KO CHUMKAETCS C
MOBBINICHUEM TEMIEPaTypbl KUMEHUS (pakiuii. ApOMaTHYECKUE YTIEBOIOPOIbI
OeH3MHOBBIX (pakiyii, Beikunaromux or 30 1o 200 °C, cocTtosT m3 romosoros
6ensona. Kepocunossie ¢pakiuu (200-300 °C) mapsamy ¢ romonoramMu GeHszona
colepXaT  MPOU3BOAHBICE HapTaIMHA, HO B  MEHBIIMX  KOJUYECTBAX.

ApomaTnueckue yriaeBoAopoisl Tasoitnesbix (pakmuii (400-500 °C) cocrost



NPEUMYIIECTBEHHO M3 ToMoJioroB HadtanuHa. [lo cpaBHeHuI0O ¢ Apyrumu
rpynIiaMy YIrieBOJOPOJOB apOMaTHUYECKUE O0JIaJat0T HauOOJbIIEH TIOTHOCTBIO.
[To BA3KOCTH OHU 3aHMMAIOT IPOMEKYTOUHOE TOJIOKEHUE MEXY MapapruHOBBIMU
U HAQ)TEHOBBIMH.

ApoMaTudecKkue yrieBOJOPOAbl SIBISIOTCS LEHHBIMM KOMIIOHEHTaMU
OCH3MHOB, OJJHAKO CHM)XAIOT KaueCTBO PEAKTUBHBIX M JAM3EIBHBIX TOIUIMB, T.K.
YXYALIAIOT XapakTepucTuku ux cropanus. CormacHo TtpebdoBanusm ['OCT
COJIEp’KaHUE apOMATHUECKHUX YTJIEBOJOPOIOB B PEAKTUBHOM TOILJIMBE HE JOJKHO
npesbiath 20-22%.

ApomaTHyecKue YIJIEBOJOPOJbl, MO CPAaBHEHUIO C JAPYTHUMH TPYIIIAMH
YIJI€BOJOPOAOB  OONANalOT  BBICOKOM  pacTBOPSIOLIEH  CIOCOOHOCTBIO IO
OTHOUIEHUIO K OPraHMYeCKHM BEIIECTBAM, HO COJIEp)KaHHUE HX BO MHOTHUX
pacTBOpPUTENAX HEPTAHOIO MPOUCXOXKICHUS OrPAHUYMBAIOT H3-32 BBICOKOM
TOKCUYHOCTH. [IpenenbHo gomyctumasi KOHIEHTpalus napoB OeH30ja B BO3yXe
5 Mr/m3, Tonryona u KCUionos - 50 mMr/m>,

B Hacrosmee BpeMs apoMaTHYECKUE YTIEBOAOPOJAbI NPHUMEHSIOTCA Kak
KOMITIOHEHTbl HE(PTENpPOAYKTOB, pAaCTBOPUTENH, a TaKKe€ B IPOU3BOACTBE
B3pBIBYATHIX BEUIECTB U B KAUECTBE CHIPhS IJIs1 HEPTEXUMUYECKOTO CUHTE3A.

Heyrnesonoponnsie coenunenusi. Cepa BcTpeuaeTcss BO BceX HedTsAx 3a
HEKOTOpbIM HCKIt0UeHHuEM. C TOBBIINIEHHEM COJAEpX aHUS cepbl B HEPTAX
BO3pacTaeT HX IUIOTHOCTh, KOKCYEMOCTb, COJ€p)KaHHE CMOJ U ac(ajbTEHOB.
Pacnipenenenue cepbl MO OTAENIBbHBIM (DPAKLMSAM 3aBUCUT OT MPUPOIBI HEPTH U
TUIA CEPHUCTBIX coeAHHEHH. OOBIMHO COAEp)KAHUE Cepbl YBEIUYMBAETCS OT
HU3KOKHUITAIIMX K BBICOKOKHITAIIMM K JOCTHUIaeT MAaKCMMyMa B OCTaTKe OT
BaKyyMHOH MeperoHku HedTu. TUIbl CEpHUCTHIX COeAUHEHUN B He(THU BechMa
pazHooOpasubl. OTaenbHble HEDTH COMEpKaT CBOOOJHYIO cepy, KOTOpas Mpu
JUINTEJILHOM XpaHEHUH MX BBINMAJAeT B pe3epByapax B Bujae aMmopdHoi maccel. B
JIpYruX ciydasx cepa mnpeObiBaeT B HEPTAX U HEPTEHPOAYKTaX B CBSI3AHHOM
COCTOSIHWH, T.€. B BHJI€ CEPOBOJOPOJA M CEPOOPraHUYECKHX COECAMHEHMIL:

MEpKanTaHOB, CyiabpuaoB, AucyabpuaoB, TuodpeHoB, THODaHOB. Cpenu



CEpHUCTBIX COeMHEHNI HeTel U HEPTIHBIX (PpaKIMii pa3audaroT Tpu rpynmsl. K
NepBOM M3 HHUX OTHOCATCS CEpOBOJOPOA UM MEpKalTaHbl 0O0Janarome
KHUCIIOTHBIMH, a TIOTOMY M HamOoJiee CUIbHBIMU KOPPO3UOHHBIMHU cBOMcTBaMu. K
BTOPOIl TpyNIe OTHOCATCS HEWUTpadbHBIE HA XOJOAE M TEPMHUYECKH Majo
ycroiiumBble cynbguasl U aucyabguael. Ilpm 130-160 °C onm HaumHaror
pacnagaThCcsi ¢ 00pa30BaHUEM CEPOBOAOPOJIa U MEpKanTaHOB. B TpeThio rpymmy
CEepHUCTBIX COCAMHEHUH BXOAAT TEPMHUYECKH CTAOMJIbHBIE LUKINYECKHUE
COCIMHEHUS - THO(AHBI U THO(DEHBI.

Jlo HenaBHero BpeMeHU Ha HedTenepepadaThIBAIONIMX 3aBOAAX CTAPAIUCh
HE U3BJIEKATh U YTHWJIM3UPOBATh CEPHUCTHIE COCAMHEHMS HE(PTEH, a pazpymaTh U
BO3MOXKHO IOJIHEE YAANATh UX U3 TOBApPHBIX NPOAYKTOB B OCHOBHOM C LEJIbIO
NPEIOTBpPAIICHUs] KOPPO3UHM amnmapaTypbl M OOOpyJOBaHUS B MpoIleccax
nepepaboTku HePTH U NpuMeHeHHs HedTenpoayKToB. CepHHUCTbIE COEIMHEHUS
MOTOPHBIX TOIUIUB CHUKAIOT UX XUMUYECKYIO CTAOMIBHOCTh U MOJHOTY CTOpaHus,
NpUAIOT HENPUATHBIA 3amax, BBI3BIBAIOT KOPPO3UIO JBuUrateneil. B OeH3uHax,
KPOME TOTO, OHU TOHMXKAIOT aHTHUJIETOHALMOHHBIE CBOMCTBA M NMPUEMHUCTOCTh K
TETPadTUWIICBHHILY, KOTOpPBHIM J00aBIsieTCs /s TOBBIIICHUS KadyecTBa. B
HACTOSIIIIEE BpeMs Jy4YIIUM CIOCOOOM oOeccepuBaHus HePTSIHBIX Gpakuuid u
OCTaTKOB OT MEPETOHKHU He(TeH SBISETCS OUMCTKA B MPUCYTCTBUH KaTaIu3aTOPOB
U 1O/ JaBJICHHEM BoJopoaa. [Ipu 3ToM cepHHUCThIE COEMHEHNUS MPEBPAIIAOTCS B
CEepOBOJIOPO/1, KOTOPBIN 3aT€M YJIABIUBAIOT U YTUIU3UPYIOT C TIOJyUYEHUEM CEPHOM
KHCJIOTBI U 3JI€eMEHTapHOMU cepbl. V3BieueHHbIe U3 HEPTAHBIX (DPaKIMil CEpHUCTHIE
COCMHEHHSI MOTYT HCIOJBb30BaThCA KaK ChIpbe i HeTEXMMHUYECKOM
IPOMBIIIIIEHHOCTH.

A30T HaxomuTcs B HE(TAX B BUIE COCAMHEHUH, 0OIAArONINX OCHOBHBIM,
HEUTpPAJIbHBIM M KHUCIBIM XapaktepoMm. K d4wuciy a30THCTBIX COEIUHEHUU
OCHOBHOTO XapakTepa OTHOCATCA MWIEPUAWH, MUPUIAWH U XUHOJUH; K
HEUTpaIbHBIM - OCH30MUPPOIT, M Kap0a30J1; K KUCIOTHBIM - TUPPOII U Ap. Pearupys
CO ILIEJIOYHBIMU METaJlJIaMH, a30TUCThIE COEAMHEHUS 00pa3yI0T COOTBETCTBYIOIIHE

conmu. CopepkaHue a3oTa B HEPTIHBIX (PPAKIUAX YBEIUUUBAETCS C MOBBIIICHUEM



uX TemrepaTypsl kuneHus. HanOonplee KOMMYECTBO €ro HaXOAUTCA B TSHKEIBIX
OCTaTKax OT TMEPEeroHKu. MexAy coaep)KaHHeM a30Ta, Cepbl M CMOJHCTBHIX
BEIIECTB B HE(PTAX UMEETCS HEKOTOpasi CBsI3b: OOraThl A30TUCTHIMUA U CEPHUCTHIMU
COCTMHEHHUSIMH TSDKEJIbIE CMOJIUCThIE He(TH; JEerkue, MaloCMOJHUCTBIE HEPTH
coJiepKaT KpaifHe MaJio a3oTa.

Bo Bcex HedTsAx 0O0HAPYKEHO HE3HAYUTEIBHOE KOJIMYECTBO KHUCIOPOJa B
BUJE COCIWHEHUN - Ha(TEHOBBIX KHCIOT, (PEHOJOB, ac(aabTO-CMOIHUCTHIX
BemecTB. HadTeHOBbIe KHUCIOTHI MPEACTaBISAIOT CO0OM KapOOHOBBIE KUCIOTHI
nukandeckoro crpoeHus. Coaepskanue HaQTEHOBBIX KUCIOT B HE(TAX HEBEIUKO.
Haumensbiiee KOMM4ecTBO HA(PTEHOBBIX KHCIOT COJEPKUTCA B TapaUHHUCTHIX
HePTAX U UX Ppakiusax, HauOoJblLIee - B CMOJIUCTBIX HEePTAX. Pacnpenenenue nx
no ¢pakusaM HepaBHOMepHoe. [IpenMyIecTBEHHO OHU COCPEIOTOUYCHBI B JIETKUX
U CpPelIHHUX  Ta30iJeBbIX  (pakuMsx,  3HAUUTENbHO  OeAHee WU
OEH3MHOKEPOCUHOBBIE U TsKelble TUCTHLIATHL. DeHoubl B HePTAX cofepraTcs B
OYeHb HE3HAUMTENBHOM KonudecTBe. lIporeccel BwimeneHus (EHOIOB U3
HEe(QTAHBIX (pakuui TMOKa HE NOJYyYMUIM MPOMBIIUIEHHOTO NPUMEHEHUS.
AchanbTo-CMOTUCTBIE BEUIECTBA SIBISIFOTCS HEOTHEMJIEMBIM KOMIIOHEHTOM IOYTH
Bcex Hedrel. Penko Bcrpewaromuecs Oenble HedTH MNPEACTABISAIOT COOOM
IPOAYKTHI Pa3HOM CTENEHN 00ECLBEUMBAHUS TEMHBIX CMOJIOCOJEPKAIINX He(TEH.
CopepxaHue W XUMUYECKHM COCTaB  ac(asbTO-CMOJIUCTBIX  BEIIECTB B
3HAUMTEIHLHON MEpe BIMSIOT HA BHIOOP HaIpaBieHUs mepepadoTku HePTH 1 HAbOP
TEXHOJIOTUYECKHUX MPOLECCOB B CXEMax NEUCTBYIOIUX U nepcnektuBHbix HII3. B
CBSI3M C STUM OJTHUM M3 TJIABHBIX MMOKa3aTeNel KauecTBa TOBApHbIX He(TEH Npu X
KJIaCCU(UKALMU SBJIETCS OTHOCUTENBbHOE COJAEpKaHHE ac(abTO-CMOIUCTHIX
BemiecTB. [lo mpuHATOM B Hacrosiiee BpeMs Kiaccudukaruu acdanbTo-
CMOJIUCTBIE BellecTBa He(Tel Moapa3AesioTCs Ha YeThIpe BUAA:

1) HeilTpalibHbIE CMOJIBI;

2) acasbTeHbI;

3) kapOeHBI B KApOOHIBL;

4) achanbTOreHOBBIE KUCIOTHI U UX aHTUIPHUIBI.



Obmee conepkanue acambTO-CMONUCTHIX BemiecTB. Hapsny ¢ stumu
CMOJIUCTBIE BEIECTBA 00Ja/al0T PAIOM IICHHBIX TEXHUYECKHX CBOWCTB M, BXOJS B
COoCTaB HEPTIHBIX OUTYMOB, NPHUJAIOT MM KayecTBa, IO3BOJIIOIIME IITUPOKO
UCIIONIb30BaTh OCTATOYHBIE NPOAYKTHI I Pa3HOOOPa3HOrO MPUMEHEHHS B
HapoOJAHOM Xo3siiicTBe. [J1aBHBIE HaNpaBlIEHUS UX HCIIOJIB30BAHMS: JIOPOXKHbBIE
HOKPBITHS, TUAPOU3OJSLIMOHHBIE MaTepuaibl B CTPOUTEIBHOM Jene u T.1. B
OCHOBE TiepepaboTku He(TH U ra3a U MPUMEHEHHUsS TOBAPHBIX HE(PTEIPOIYyKTOB B
pa3IMYHBIX O0JACTSIX HApPOJHOIO XO3fAHCTBAa JeXaT (PU3MKO-XUMUYECKHE
IpOIECCHl. YTpaBJl€HHWE 3TUMHU TMpoleccaMu TpeOyeT 3HaHUA (UBNYECKUX U
(U3UKO-XMMHUYECKUX CBOMCTB raza, He)TH, HEPTIHBIX (PpaKUIui, COCTABISIOIINX
UX YIJIEBOJAOPOJOB M JAPYIMX OpPraHMYECKHX COeAMHEHUN HedTAaHOro chipbi. K
OCHOBHBIM (PM3UYECKUM CBOMCTBaM HePTH U HEPTEHPOIYKTOB OTHOCATCS:
IUIOTHOCTh - B TIpPaKkTUKe HedTenepepaObOTKM dYallle BCEro ONPEeAeIsioT
OTHOCHUTEJIbHYIO IUIOTHOCTh - 3TO Oe3pa3MepHas BEJIMYMHA, YUCICHHO paBHas
OTHOIIIEHUIO MAacChl HEPTEMPOAYKTa MPU TEMIIEpaType OMpPEICICHHUs K Macce
grcToit Boasl ipu 4 °C, B3aTOM B TOM ke 00beMe; MONIEKYIISpHAs Macca - MIHPOKO
UCTIONB3YEeTCsl TMpH  TOJCYETEe TEIUIOTHl MapooOpa3oBaHus, o00beMa MapoB
napLyaIbHOrO JIaBJIEHUS, a TaKXkKe IPU ONpPEIEICHUH XUMUYECKOTO COCTaBa y3KUX
HeDTAHBIX (PpaKIUU U T.J.; BI3KOCTh - XapaKTEPU3YeT MPOKAYNBAEMOCTh He(DTH
IpU TPAHCHOPTHUPOBAHUHU €€ MO TPyOOIpPOBOAAM, MPOKAYMBAEMOCTh TOIUIMB B
JIBUTATENISIX BHYTPEHHErO CrOpaHus, MOBEJCHUE CMAa304YHbIX Macesl B MEXaHHU3Max
U T.J. - OTO BHyTpeHHee TpeHue HePTH U HePTEHpOAYKTOB, 3aBHUCHT OT
XUMHUYECKOTO U (PaKLHMOHHOTO COCTaBa.

Bce mpornecchl nmepepaboTkn HepTH M Ta3a CBA3aHbl ¢ HarpeBaHUEM WIIU
OXJTAKICHHEM MaTepUalbHBIX IOTOKOB, T.€. TOJBOJAOM WM OTBOJOM TeIlIa.
BBenenue 3Tux NpoIeccoB, a TAKXKe TEXHOJIOTUYECKUE PaCUeThl, MPOSKTUPOBAHUE
He(Te3aBOACKON ammapatypbl TpeOYyIOT BCECTOPOHHEIO U3YyUEHHUS TEIUIOBBIX
CBOMCTB Hedrer u HepTenpoaykToB. K TEmmoBbIM CBOMCTBAM OTHOCSTCS:
ylieJabHas TeII0OEMKOCTb, TEIUIOTa CrOpaHus, TeIUIOTA IJIaBJICHUS U CyOIMMalluH,

TCIIJIOTA H&pOO6p&30BaHI/IH, OHTAJILIIUA, TCIIIOIIPOBOAHOCTD U T. /.



Jlis  XapaKTepUCTHKU HHU3KOTEMIEPATypHBIX CBOMCTB HEPTEPOIYKTOB
BBEJICHBl YMCTO YCIJIOBHBIE MOKAa3aTeNN: I HEPTH, AU3EITBHBIX M KOTEIbHBIX
TOIUTMB U HE(MTSIHBIX Macesl - TeMIlepaTypa 3acTbIBaHUA; ISl KapOIOpaTOPHBIX,
pPEaKTUBHBIX M JU3EIbHBIX TOIUIMB - TeMIeparypa IOMYTHEHUS; I
KapOIOpaTOPHBIX U  PEAKTHBHBIX TOIUIMB, COAEPXKAIIUX  apOMATHUYECKUE
YTJIEBOOPOABI - TEMIIEpaTypa Haudajla Kpuctaum3anuu. Bce atu Temmeparypsl
ONpENENSIOTCA B CTPOrO  CTAaHAAPTHBIX  YCJIOBUSIX M CIy>)KaT  MeEpou

KOHIUIIHNOHHOCTH TOBAPHBIX ITPOAYKTOB.

JIEKLIUA No3.
METOIBI HCCIIEJOBAHHA COCTABA HE®TH H ITPOJYKTOB EE IEPEPABOTKH

3ajayeld  TpyINIoBOrO  aHadu3a  CBETIBIX  JUCTWUISITOB  ABJSETCS
MOCJIEA0BATENBHOE KOJIMYECTBEHHOE ONPENCIICHUE YIJIEBOAOPOAOB Pa3IMUYHBIX
KJIacCOB MW rpynn. B mpoaykrax nOpsiMON TEPEroHKHM WM TOJIYy4aeMbIX B
MpoIeccax, UAYIIHMX IOJl JAaBICHUEM BOJIOPOJAa, MPUCYTCTBYIOT YIJIEBOJAOPOMAbI
TpeX KJIACCOB: aJKaHbl, [IUKJIAHbI MU apomMaTuyeckue. B mpoaykrax KpekuHra u
NUpOJIM3a Hapsgy C OTHUMH  YIJICBOAOPOAAMU MOTYT  COJEpXKaTbCs U
HEHACHIICHHbIE COEIMHEHUS, MOHOOJIeDUHBI, NUONCPUHBI, UKIOONePUHBI U
apoMaTUYECKHE YIJIEBOJOPOJbl C HACBIIICHHBIMU OOKOBBIMHU IIEMSIMHU (THIA
ctupoiia). Ilpu neTaM3upoBaHHOM HCCIICIOBAHUU COCTaBa CBETJIBIX HEDTIHBIX
bpakuuii 3a7aveil aHanM3a yKe SBIACTCA KOJMYECTBEHHOE OIpEAeNICHUe M
KaueCTBEHHAs] HWJEHTU(UKAIUs, T.€. JOKa3aTeJIbCTBO HAIWYUS OTACIbHBIX
WHJMBUAYAIBHBIX YTJIEBOJOPOJOB UM I'€TE€POATOMHBIX BEIIECTB, HAXOSALIUXCS B
ucciaenyeMoM o0pasiie. YCIeurHoMy PeIIeHUI0 3TOW 3a/ladyu B TMOCJIEIHEE BpeMs
CrIOCOOCTBOBAJl ~ 3HAUMUTENIBHBIM  MPOrpecC B CO3JlaHUM  CJIIOKHOHW U
aBTOMATH3WPOBAHHOW  ammapatypbl i1 HPOBEICHHUS  Ta30KUIAKOCTHOMN
xpomaTorpa@u U CHEKTPAIBHBIX METOJOB HcclenoBanus. HMeHHO dTu
aAHATUTUYECKHUE TTPUEMBI TIO3BOJISIIOT paciindpoBaTh COCTAaB MHOTOKOMIIOHEHTHBIX
HEe(DTAHBIX CMECEH HE TOJIBKO Y3KOTO, HO M MIUPOKOTO (HPAKIIMOHHOTO COCTaBa.

Tak, coueTaHue ra3oxuAKOCTHOM XpoMaTtorpauu U Macc - CIEKTPOCKOIHUH J1aeT



BO3MOKHOCTh yCTaHaBJIMBATh MHJWBHAYaJIbHBIM COCTaB OEH3MHOB C IpeaeaMu
kunerus 35-180 °C.

Cpenu CHeKTpOCKONMUYECKUX METOJAOB JJIsl HUCCIEHOBAaHUS XUMHUYECKOTO
coctaBa He(pTH HamOOJbIIee 3HAYCHHE TMOJYUYMIIM aHaJIM3bl M0 CIEKTpam
KOMOMHAIIMOHHOTO PacCesHUs CBETA, MO CIEKTpaM MOTJIONIEHUs B HH(paKpacHOI
U ynpTpaduoiaeToBOM 00JIaCTH, MAacC-CIEKTPOCKOMUsS, a B TOCIEIHEe BpeMs U
CHEKTPOCKONHUS SAEPHOIO MATHUTHOT'O PE30HAHCA.

KoMmOuHanimonHoe paccessHue CBeTa 3aKJIIOYaeTcss B TOM, 4YTO TIpH
IPOIYCKAHUHM CBETa 4YEpe3 BEIIECTBO MOJEKYJBl 3TON0 BELIECTBA YaCTUYHO
MOTJIOIIAIOT AJIEKTPOMAarHUTHBIE KOJEOaHHUs, U B CIEKTPE PACCESIHHOTO CBETA,
MIOMUMO JIMHUHM, YacTOTa KOTOPOM COBMAJA€T € YaCTOTOM KMCTOYHHMKA CBETA,
NOSIBISIOTCS 1O 00€ CTOPOHBI OT HEE JIONOJIHUTEIbHbIE JIMHUM Claboi
WHTEHCUBHOCTH, PACHOJIOKEHHBIE CAMMETPUYHO OT LEHTPAIbHON JIMHUU YaCTOTHI
U HHTEHCUBHOCTh ATUX JOMNOJIHUTEIIbHBIX JIMHUM XapakTEepHbl ISl JAHHOIO
pacceuBaroIIero BeliecTBa. B HacTosiiee BpeMsi MMEIOTCS MOAPOOHBIE aTiachl
CHEKTPOB KOMOMHAIIMOHHOTO PACCESHUS CBETa OYEHb MHOTUX WHIMBUIYaJTbHBIX
yII€BOAOPOAOB, YTO M JAeT BO3MOXKHOCTh MPUMEHSTh 3TOT METOA A
uAeHTU(UKAIINKI, & HHOT/IA U JIJIS1 OLIEHKU KOJIMYECTBEHHOTO COJEPIKAHMS TE€X WITH
WHBIX YTIIEBOJOPOJIOB B UCCIEAYEMBIX Y3KUX (QPaKIUAX.

CnexkTpocKomusi  SepHOr0  MAarHUTHOTO  PpE30HAaHCAa OCHOBaHa  Ha
NOTJIOIIEHNUH BEIIECTBOM, [IOMEIEHHBIM B CHJIBHOE OJHOPOJIHOE MarHUTHOE TI0JIE,
SHEPrUr ParuOYaCTOTHOIO U3ITyUECHHUS.

Macc-crekTpanbHblii METOJ| aHajlu3a OCHOBAH HA HWOHU3ALUM TMOTOKOM
AJIEKTPOHOB B MapoBoMl ¢aze TmoJ TIYyOOKMM BaKyyMOM HCCJIEAyeMOM
yTJIeBOIOPOAHON cMmecu. OOpa3yromuiics Mpyu 3TOM MOTOK MOHOB B MarHUTHOM
MoJie JEJUTCS Ha TPYIIBl B 3aBUCUMOCTH OT UX Macc. MoHM3anuio BeayT TaKuM
MyTEM, YTO MPOUCXOJUT HE TOJIBKO MOHM3alMs, HO U pacnaj MOJEKYJ
yIIEBOAOPOAOB C 00pa3oBaHMEM OCKOJIOYHBIX MOHOB. MexXIy CTpyKTypou
COEIMHEHHUS W €ro Macc-CIIEKTPOM CYLIECTBYIOT OIPEIEIICHHbIE 3aBHUCHMOCTH,

KOTOPBLIC W IIOJOXCHBI B OCHOBY KOJIMYCCTBCHHOI'O aHaJIM3a 3THM (bHSPI‘I@CKI/IM



mMeTo oM. Kaxxplii yriaeBo1oposa JaeT Ha Macc-CIeKTpOrpaMMe CBOM XapaKTepHBIE
MOJIOCHI, 10 KOTOPBIM BEJETCS B JaTbHEHIIEM pacInppoBKa CIIEKTPOTPaMM.

JIroboe coenvHeHWE B TOW WIJIM WHOM CTEMEHU IOTJIONMIACT MaJaroliyue Ha
HEro MH(ppakpacHbIe JIydd B ONpPEAETICHHON 00JacTH IJIUH BOJH. JTO MOSIBISETCS
B BHUJC IOJIOC TOTJIOMICHUS B WH(QPAKPACHOM CIIEKTPE TaHHOTO COCIUHEHUS.
CnekTp cMeceil mpeAcTaBisieT co0OMl HalloKEHHE CHEKTPOB  OTACIbHBIX
coequHennit. CnenoBarenabHO, H3ydas WH(pPaKpacHbIE CIEKTPbl IOTJIOIIECHUS,
MOKHO KaueCTBEHHO pacimmdpoBaTh COCTaB YIICBOJOPOAHONW CMECH, a IO
MHTCHCUBHOCTH TIOJIOC B OTJENBHBIX CIy4asX OMpPENessTh M KOJIWYECTBEHHBIN
coctaB cMmecHu. Muentudukanus apoMaTHUYECKUX YIIEBOJOPOAOB  XOPOIIO
IPOBOAUTCA TAaKXE M IO CHEKTpaM MOIVIOUIEHHs B YJIbTPadUOIETOBOM 4YacTu
CTIEKTpA.

Bce xumuyeckue MeTOJbl KOJIMYECTBEHHOI'O OMPENEICHUsI HENpEeAesIbHbIX
YIJ€BOJIOPOAOB OCHOBAHbI Ha PEaKUUU MPUCOECTUHEHUS 110 MECTY KPaTHOW CBS3H.
B kauecTBe peareHTOB MPUMEHSETCS TaJOTeHBl U X COSIMHEHUS, CepHasi KUCIIOTa,
HOJIyXJIOPUCTAas Cepa, BOJOPOJ, YKCYCHO-KHUCIIas pPTyTh, OKUCIbBI a30Ta U ApPYyrue
BEIIECTBA, CIOCOOHBIE KOJMYECTBEHHO MPHUCOCAMHATHCA K HEMpeneIbHbIM
yraeBojgopoaaM. Haubosee mpocTele M caMble PAacpOCTPAaHEHHBIE - METOJIbI
orpeaeneHus: OpOMHBIX U MOJHBIX YHCEI.

BpoMHBIM WM MOTHBIM YUCIOM Ha3bIBa€TCS KOJMYECTBO TPaMMOB Opoma
(noma), mpucoeaunuBiieecss k 100 r ucciaemyemoro BemiectBa. OrmnpeserneHue
OpOMHOr0 (MOJIHOTO) YKciia B OOIEM BHUJE 3aKJIOYACTCS B MPOBEACHUU PEAKIIMU
raJlOTeHUPOBAHUS C TIOCTEAYIONIMM THUTPOBAHUEM THOCYIb(pATOM HATpUi He
BOILEJIIET0 B PEaKLMI0 TajoreHa. 3Has MOJIEKYJSPHYI0 Maccy MpoJyKTa, IO
Ha3HAYCHUIO OpPOMHOTO WJIM HWOJHOTO YHCJIa TIOJCYUTHIBAIOT KOJUYECTBO
HETPEJETbHBIX YIIIEBOAOPOIOB B Y%.

dusnyeckue KOHCTAHThl apOMAaTHYECKHUX YIJIEBOJOPOJIOB 3HAYUTENIHHO
OTIMYAIOTCA 10 a0COIOTHON BETMUMHE OT KOHCTAHT MPEACTBHBIX YIIIEBOJOPOIOB.
OTO TMOJIOKEHO B OCHOBY MHOTMX METOJOB OMNpPEIEICHUS KOJIMYECTBEHHOTO

COACPIKaHUA apOMATHUYCCKUX YIIJTICBOAOPOJOB B OCH3UHOBBEIX H KEPOCHUHOBBIX



bpakusax, He CcoAepKalluX HENpeaeNbHbIX YyriaeBoaopoaoB. Haubomnbiiee
pacnpoCTpaHEHUE HKMEET METOJl OIpPEACIICHUS KPUTUYECKUX TEMIIepaTyp
pacTBOpPEHHS B aHWJMHE - METOJI AaHUJIMHOBBIX TOYEK. ApoMaTHyecKHe
YIIEBOAOPOAbl MMEKT CaMmble HU3KHME AHWJIMHOBBIE TOYKH [0 CPAaBHEHHUIO C
HACBIIIEHHBIMU  yriieBojopoaamMu.  Jlns  ompeneneHuss  KOJUYECTBEHHOTO
COJIep KaHUsl apOMATUYECKUX YTIEBOAOPOIOB MOIYUYUIN TaKXKE PACHPOCTPAHCHHE
JIVCIIEPCUOMETPUYECKUN U KPEOCKOTMYECKUM METO/IBI aHAJIN3A.

[Tocne ynaneHnus U3 cMeCH HENpEAeIbHBIX U apOMAaTHYECKUX COCAMHEHUN B
TaK Ha3bIBAEMOM IIPEAEIIbBHOM OCTaTKE MOXHO OIpPEACIUTh COAEpKaHUE
Ha()TEHOBBIX U MapaUHOBBIX YrI€BOAOPOJIOB. IJIsl 3TOr0 UCMOIB3YIOT pa3Inyue
ux (U3UYECKUX KOHCTAHT. [IpuMepHO ¢ OJMHAKOBBIM YCIEXOM, C TOYHOCTHIO
aHajau3a, MPUMEHSIOT JaHHbIE IO IUIOTHOCTSIM, AaHUJIMHOBBIM TOYKaw,
MOKa3aTeNiIM MPEOMIICHUS] M YJEIbHBIM pepakiusM. YKa3zaHHbIE (HU3UUYECKUE
METO/Ibl JAI0T BO3MOXXHOCTb CYJUTh O CyMMapHOM KOJM4YeCTBe Ha(TEHOB C
LIMKJIONEHTAHOBBIMH U LUKJIOT€KCAaHOBBIMH KOJIbIaMu. Bo ¢pakuumsax seime 300°C
coJlep>KaHUe TBEPAbIX MapauHOB OMPEEISETCS HEMOCPEICTBEHHO METO0M
BBIMOpaXKuBaHUs. JJisi KOJIMUECTBEHHOI'O OMPEACIICHUSI COACPKaHUST HOPMaJIbHBIX
QIKAHOB B OCH3MHAX MPUMEHAIOT MOJIEKyJsapHble cuta Tuma 0,5 HM. AHanu3
OPOBOAUTCA B KOJIOHKE, CHAa0XXEHHOH »snekTpooborpesarenemM. O KonuuecTBe
QJIKAHOB CYJIAT IO MPUBECY KOJOHKM TOCIE UX TMOMVIOUIEHUS MOJIEKYJISPHBIMU
cutamu. OcBoOOXkjaeHHE TIOp ajacopOeHTa I CIEIYIOIIEero  aHalu3a
(perenepanys) IPOBOJUTCS B TOKE aOCOIIOTHO cyxoro Bogopoaa mpu 375 °C B
TeueHue 1u.

Ha ocnoBe MeTo10B, pa3paOOoTaHHBIX ISl OMPEEICHUS OTAEIbHBIX KIacCOB
W Tpynm yrieBOJOPOJIOB, MPUMEHSIOT pPa3JIUUHbIE CXEMbl TPYNIOBOTO
XUMHUYECKOro aHamusza (pakumii, neperonstomuxcsa 10 300 °C. Heobxoaumoii
MOATOTOBUTENIBHOM oOmepaluenl sBISETCS pa3feieHue HCXOJHOI0 MPOJIyKTa Ha
cnenytoume ¢pakuun: 60-95, 95-122, 122-150, 150-175, 175-200, 200-250, 250-
300 °C. IIpu ppakuMOHMPOBAHUM YUUTHIBAETCSA KOJIUYECTBEHHBIN BBIX0/] (PpaKIumii

B %. Bce nanpHeiiime aHaau3bl TPOBOJSITCS € KaKI0M (ppakiuend OTAeIbHO.



Ananu3 Qpakumii, He COAEpKAIUX HEMpPEIeIbHbIX YIIEBOJOPOAOB B
Hambosee MPOCTOM CIy4yae CBOJIUTCS K IMOCIEAOBATEILHOMY OIPENEICHUIO
apoMaTU4YecKuX, HAPTEHOBBIX U MapadUHOBBIX YIIEBOJOPOJOB METOJOM
aHWJIMHOBBIX TOYEeK. BOo Bcex ciiyuasx ynajeHHe apoMaTUYECKUX YTIIEBOJAOPOIOB
JUISL  TIOJy4YeHHUsl  TMPEJEeNbHOrO  OCTaTKa  PEKOMEHIYeTCsl  MPOBOJUTH
(bUIBTPOBaHKHEM Uepe3 KOJIOHKY C CUITUKATEIIEM.

Ananu3 Qpakiuii, CcomepKalX HENpeaeNbHbIE YIIIEBOAOPOIBI, 3TO
OTIpe/IEIICHUE HETPEACIIbHBIX YIIIEBOJOPOAOB 10 OPOMHOMY WJIM HUOJHOMY YHCIY,
a CyMMBl HENpeIeNbHBIX © apOMaTHYECKHX - CEPHOKHCIOTHBIM  HIIU
KPUOCKOMNYECKUM MeTo10M. [1o pa3HoCTH y3HaeTcsl cofepaHue apoOMaTHIECKIX
yriaeBoopoaoB. B  mpenenbHoM octatke HadTeHOBblE M mapadUHOBBIE
YIJIEBOJIOPOABI OMpPEACIAoTCA JTI0O0BIM  (u3mueckuM MetonoM. [lpu aHammze
OCH3MHA, COAEPXKAIIEro HeNpeeNbHbIE YIJIEBOJOPOAbl, Ha WHAUBUAYaJIbHON
YIJIEBOJOPOAHBI  COCTaB NpEUIOKEHa CJleAylollas CcXeMa, CcodYeTaromas
pPEKTU(PUKALNIO U XPOMATOTrpadHUIo:

1) Pextudukanus Ha ¢ppakimu: H. k. - 100, 100-120, 120-150 °C.

2) XKugkxoctHas xpomatorpadus ¢paxmuii 100-120 m 120-150 °C ¢
BBIICJICHUEM M3 Kaxaou (pakiuil napadhuHo-HA)TEHOBON YacTH, HEMPEIeTbHBIX
U apoMaTHYecKux yrieBoaopogoB. CyTh 3TOr0 MeETOJa 3aKJIIOYaeTcs B
aJICOPOITMOHHOM pa3/ieJICHUH MPOOBI HAa CHJIMKAreje B MPUCYTCTBUU WHANKATOPA,
COCTOSIIIET0 M3 CMECH KpacuTeled. DTH KpacuTeld MpH YIbTPpapHuOIETOBOM
OCBEIIIEHUH TOKa3bIBAIOT TPAHUIIBI pa3jieia 30H B XpoMaTorpaduyeckoil KOJOHKe
YKa3aHHBIX TPYNI yIJIEBOJOPOAOB, YTO TapaHTHUPYyeT HX Oojiee dYeTKoe
paszeneHue.

3) IazoxuakocTHast xpomaTorpadusi Ha KaMWUISIPHBIX KOJIOHKAaX BBICOTOM
10 100 M dpakuun 1. kK. — 100 °C 1 Bcex rpynn yrieBogopoOIOB, BEIIEICHHBIX U3
IPYTUX IBYX (Ppaxiuii.

Xumuueckuii coctas (pakuumii HedTH, neperonstomeiics Bemme 300 °C,
oueHb ciokeH. [[oMUMO BBICOKOMOJIEKYJSPHBIX YIJIEBOJOPOJIOB B MACISHBIX

bpakuusx NPUCYTCTBYIOT KHUCIOPOAHBIE, CEPHHUCTHIE, CMOJUCTHIE BEIECTBA, a



Takke TBepable mnapaduubl. KoMOuHUpYS pa3nuyHble CIOCOOBI pa3eieHus,
OpeXJe BCEro, OTICNAIOT TBEpAble Mapa@uHbl W CMOJUCTBIC BEIIECTBA.
JlanbHeiliee pasaeneHue Ha Oolsiee y3kue (Ppakiiu BO3MOXKHO ITyTEM BaKyyMHOU
pasroHKH, ajacopOIMM Ha Pa3IMYHBIX COpPOCHTaX U JAPYTUMH METOJaMH.
[lonmydyeHHble TEM WM HHBIM IyTeM Y3KHe (Gpakiuyd TMOJBEPraroT 3aTeM
neTanbHOMY — HcciedoBaHuio.  OmnpeaensioT WX — 3JEMEHTapHBIM  COCTaB,
MOJIEKYJISIDHYKO ~MaccCy, IUIOTHOCTb, IIOKa3aTelb MPEJIIOMIICHUS, BA3KOCTb,
AaHWIMHOBYIO TOYKY, TeMmIlepaTypy 3acThiBaHus. [lo MmonekynsipHOil Macce u
AJIEMEHTHOMY COCTaBY BBIBOJIAT SMIHUpPUUYECKUE (HOPMYIBI YIIIEBOJOPOIHBIX
psamoB. PaccumThiBaloT yhenbHy (paknuio u KodhduIHMeHT (unmepyenm?)
pedpakuum.

[lo BceM 3TUM JaHHBIM, a TaKXE IyTEM CpaBHEHUS C (PUINYECKUMHU
KOHCTaHTaMHM CHHTE3UPOBAHHBIX HMHJWBUIYAIBHBIX YIJIEBOJOPOAOB B psije
CIIy4aeB y/JaeTcs yCTaHOBUTH THUIIBI MOJIEKYJ M MPUMEPHBIE COOTHOLIEHUS UX B
ucciaenyeMoil gpakuuu. s neraabHOro M3ydeHus MacisHbIX (Gpakuuid Oosee
JOCTYNHBI TPYNINOBON XpoMmaTtorpauyeckuii 1 CTPyKTYpHO-TPYIIIOBOW aHAIU3BI.
Korma roBopsAT o rpynmoBOM COCTaB€ MAacisHbBIX (DpakiMii, TO UMEIOT B BHUIY
JUIIb T€ TPYNIbl OPraHMYECKUX BEIIeCTB ¢ Oojiee WIM MEHee OOIMIHUMHU
CBOMCTBaMM, KOTOpBIE YAAaeTCs OTACNATh APYT OT Apyra myTeM H30UpaTesibHOM
a7IcopOLIKM Ha HEKOTOPBIX aJCOPOEHTAaX.

Jist  aHanmM3a BBICOKOKUIAIMX (Gpakuuil TMPUMEHSIETCS  SKHIKOCTHAs
aacopOuuoHHas xpomatorpadus. B  kadecTBe COpOECHTOB  HCIMOJB3YETCS
cunukarenn Mmapku AKC, akTMBHAs OKUCh QJIFIOMUHUSA U AaKTUBUPOBAHHBIM YTOJIb.
Ha cunukarene MmetaHoHa(pTeHOBast YaCTh XOPOLIO OTAEISAETCS OT apOMaTHUYECKUX
yTIEBOAOPOAOB, a MOCIEIHUE - OT CMOJIMCTHIX BelecTB. CepHUCThIE COETUHEHUS
COpOMpYIOTCSI B OCHOBHOM BMECTE€ C apoMaThyeckuMu ¢paknusmu. Ha
aKTUBUPOBAHHOM YTIJIe M3 METaHOHA(TEHOBOM (PpaKIMU MOXKHO JOMOJHUTEIIBHO
OTIIEJIUTh HOPMaJIbHbIE MapadUHOBBIE YTIEBOAOPOAbL. JlecopOiusi OTAEIbHBIX

rpynI KOMIIOHEHTOB MACIISTHBIX (PPAKITUN TPOBOUTCS MOCIIEI0BATEIHHO:



1) pacTBOpuMTENEM THIIa JIETKOTO JA€apOMATU3MPOBAHHOIO OEH3MHA IS
OTMBIBKHA MeTaHOHA()TEHOBOW (hpaKiuy;

2) OCH30JI0M JIJIs IeCOPOLIMU apOMATUYECKUX YTIICBOIOPOIOB;

3) cnupTO-0EH30JIHOM CMECHIO U allETOHOM JUISl IECOPOIIMUA CMOJIUCTBIX
BEILIECTB.

KoHntpoib 3a cocraBoMm gecopOupyeMbix (hpakiuii BeeTcs Mo moKas3aTesm
npeioMyIeHUsI.  ANCOpOIMI0  HA  pasHBIX COpOEHTaX OOBIYHO  TIPOBOIST
nocyenoBaTelbHO. BHavane Ha cuiaukarene MoJydaloT METaHOHA(PTEHOBYIO H
CYMMAapHYI0 apOMaTHYECKYyl0 (pakiuio. 3aTeM apOMaTUYECKHE YTIEBOAOPOJIbI
paszensioT Ha (pakUUM JIETKUX, CPEIHUX U TSHKENBIX apOMaTHUYECKHX
YIJIEBOJOPOAOB Ha KOJOHKE C OKUChIO amoMmuHus. [lpu HeoOxomumoctu
MeTaHOHA(TEHOBYIO (PPAKIUIO XPOMATOrpaPUPYIOT HA AKTUBUPOBAHHOM YTJIE JIJIS
OTZIEJICHHUS] HOPMAJIbHBIX aJIKAHOB.

[IpumenstoTcs U apyrue MoAudUKaIMM XpoMmaTorpaduyueckoro aHaiusa,
HaIpuMep, Ha KOJOHKaxX C ABOMHBIM copOeHTOM. Mnest cTpyKTypHO-IpynmoBoro,
WIN KOJIBLIEBOTO, aHaJIM3a COCTOUT B TOM, UTO pa3HOOOpa3Hasi CMeChb T'MOPUIHBIX
VTJIEBOJIOPOJIOB HCCIEayeMON (Ppakuuu MpeACTaBIseTCsS Kak Obl B BUJIE OJIHOU
YCPEIHECHHOM MOJICKYJIbl, CBOWCTBAa KOTOPOM OMNPEIECISIFOTCS COOTHOIIEHUEM
Ha(TEHOBBIX U OCH30JBHBIX IUKIOB U MapaguHOBBIX Iienei. MHave roBops, Ha
OCHOBAHMM CTPYKTYPHO-TPYIIIIOBOIO aHAlU3a MOXHO CYIUTh JIMIIb 00
OTHOCUTEJIBHOM COJIEPKAHUU OTAEJIBHBIX CTPYKTYPHBIX 3JIEMEHTOB, HO HE O
KOJIMYECTBE OTAENbHBIX TPy YIJIEBOJOPOJOB B UCCIEyEeMOU (PpaKkuu.

CocraB u cBoiicTBa He(TEl BCEX MPOMBINUICHHBIX W BHOBb BBOJMMBIX B
AKCILTYaTaII0 MECTOPOKIACHUM UCCIEAYIOTCS TI0 OOIMPHOM €IUHON TPOrpaMMme.

@DaKTUYECKU MaTepuall, IMOJIYy4YaeMbli B PE3YyJbTaT€ BCECTOPOHHETO
UCCIIEIOBaHMSI CHIpOM HE(TH U €€ MOrOHOB, JaeT BO3MOXHOCTb MPOBOJUTH
IPOEKTHO-TIPOU3BOJICTBEHHYIO OLIEHKY He(DTH TaHHOTO MECTOPOXKICHHUS U 3apaHee
CyIUTh O KaueCTBE M HSKCIUTyaTallUOHHBIX OCOOEHHOCTSIX TE€X WJIM HHBIX

He(TEMPOAYKTOB, KOTOPbIE HAMEUEHO IMOJy4YaTh W3 JaHHOW HedTu. Marepuaibl



VCCIIEIOBAHMS TaKXKe HEOOXOINMBI npu IPOEKTUPOBAHUH
HedTenepepadaThIBAIONINX 3aBOJOB U YCTaHOBOK.

Enunas  mporpamma  IpeaycMarpuBacT — MPOBEACHUE  CIIEIYIOLIUX
OINPEIEIICHHUM, aHATMTUYECKUX ONEepalui U YIIIyOJIEHHBIX UCCIIEIOBAaHUN.

- BBIJICIICHUE PACTBOPEHHBIX I'a30B M HU3KOKHILIIIHUX YIVIEBOJOPOIOB
(o C5) m aHanmu3 UX ¢ NOMOUIBIO XpOMATOTpahuIECKOro METO1A;

- onpeseneHue (GU3NKO-XUMHUCCKUX TOKa3aTeIei 1Mo JACHCTBYIOITUM
['OCTam (MJIOTHOCTH, BS3KOCTH, TEMIEPATypbl BCIBIIIKH, TEMIIEPATypbl
3aCTBIBAHUSI, KOKCYEMOCTH, 30J1bl, MOJIEKYJIIPHOM Macchl);

- ONpEJEICHNE KOJIMYECTBEHHOIO COJAepX aHus mnapaduHa, Cephl,
HEUTpaJIbHBIX CMOJ, ac(haabTEeHOB, HAPTEHOBBIX KUCIOT U (DEHOJIOB;

- ONPENIEIICHUE COCTABA 30JIbl;

- pasroHka Hetu B ctanaapTHoM anmnapare o 'OCTy;

- neperonka  Hedptmu  Ha  anmapare  APH-2,  cHaGxeHHOM
pPEKTU(PHUKATNOHHON KOJIOHKON 3(P(HEKTUBHOCTHU B 22 TEOPETUUECKHUE TAPEIKU;

- OJTHOKPATHOE UCIapeHne He()TU pU pa3HbIX TEMIlepaTypax;

- IpyNIIOBOM aHaIU3 OCH3MHOBOUM (PpaKuii aHUJIIMHOBBIM METO/I0OM;

- OTpeNIeNICHHE YIJICBOJOPOJHOTO COCTaBa OCH3MHOBOW (pakiuu
METOJIOM ra30’kKMJIKOCTHOU Xpomarorpaduu;

- ONpEIEICHUE COACPKAHUS HOPMAJIbHBIX aJKaHOB B OEH3MHOBOM
(bpakuy Npu NOMOIIN MOJIEKYJISIPHBIX CHUT;

- ONpENEICHUE  COJACPKAHUS  UHAUBUAYAIBHBIX  apOMATHYECKUX
yraeBoAopoa0B coctaBa C8 ¢ mOMOIIBIO yIbTPAPHOIETOBON CIEKTPOCKOINH;

- ananu3 (paxuuii, Beikunaromux seime 200 °C MeTogoM KHIKOCTHOM
a7IcOpOLIMOHHOM XpomaTorpaduu;

- CTPYKTYPHO-TPYNNOBOM aHanu3 S0-rpaayCHbIX KEPOCUHO-TA30MIIEBBIX
U MacJSiHBbIX (pakuuii MO0 METOAy TIOKa3aTelb MPEeTOMIICHUSI - IJIOTHOCTD,
MOJIEKYJISIpHAs Macca;

- orpesieNieHNe MOTEHIMAIBHOTO COJIepKaHusl 0a30BBbIX AUCTUIUISITHBIX

N OCTAaTOYHBIX MAacCCJI,



- yIIyOJNIeHHbIE HCCIENOBAaHUSI KEPOCHHO-TA30iJIEBBIX W  MACISHBIX
dpakiuii, a TakKe OTJAENBbHBIX TPYIN YIJIEBOAOPOIOB M MX CMECEH, BbIACICHHBIX
IpU aJICOPOLIMOHHOM Pa3esIEHUU TUCTUIUIATHBIX U OCTATOYHBIX (PPaKIIUM.

Taxum 00pa3om, OCHOBHOW MPHUHIIMIT MCCIEAOBAHUS XUMHYECKOTO COCTaBa
HE(TH 3aKJIIOYAETCS B TOM, UYTO KOMOMHUPYS pa3HOOOpa3Hble METOABI pa3esICHUs
BELIECTB, JOCTUIAIOT BHayajle IOCTENEHHOTO YIPOILEHUS COCTaBa OTAENIBbHBIX
bpaxuii ucxonHoil HedTu. XUMHUUECKas MPUPOJA M MOJCKYJISIPHOE CTPOCHHE
OTJEJIbHBIX KOMIIOHEHTOB HEQTHU IPU 3TOM HE AOJDKHBI U3MEHATheA. [lomyueHHbie
bpakuy 3aTeM aHATU3UPYIOTCS BBHIIMICU3JIOKEHHBIMU MeTonaMu. B pesynbraTe
TaKOr0 HCCIIEJOBAaHUS B 3aBUCUMOCTH OT MOJEKYJISIPHOM MAacChl M CIO0XHOCTU
CMECH B BBIJICICHHBIX (QpPaKIUsAX YJOAeTcsl YCTAaHOBUTh JIMOO COJEpKaHUEe
OTJIEIbHBIX UHIUBHUAYATbHBIX BEIIECTB, IPU aHAJIU3€ Ia30B U JIETKUX (PpaKUui 110
150 °C, mmuGo cozmep:kaHWe OTIENBHBIX TPYII YIIEBOJAOPOIOB MM JAPYrHX
KOMIIOHEHTOB HE(pTH, MO0 OTHOCUTEIBHOE paclpeiesieHue CTPYKTYPHBIX
AJIIEMEHTOB B THOPUIHBIX MOJIEKYIaX, B TSKEIBIX (pakuusax HePTH.

K BaxHEHIIMM mHOKa3aTessiM, XapaKTepU3YIOIIUM 3JIEKTPUUYECKIE CBOWCTBA
HE(TENPOAYKTOB, OTHOCATCA  AJEKTPOIPOBOJHOCTh,  3JIEKTPOBO30YIUMOCTD,
JIURJIEKTPUYECKasi TPOHUIIAEMOCTh, AUAJIEKTPUUECKas MPOYHOCTh U TAHT'€HC yrIiia
JTURJIEKTPUUECKUX ToTepb. YucThle HeYTENpOAyKTbl - IJIOXUE MPOBOJHUKU
AIEKTPUYECKOTO TOKA, TOATOMY UX MIPUMEHSIOT B KAYECTBE ANEKTPOU30IUPYIOIIHNX
MaTepuasoB A kabenei TpaHchopMaTopoB U T.J. DIEKTPOIPOBOJAHOCTH KHUIKHX
HEe(TENPOAYKTOB 3aBUCUT OT COJEp>KAHMS BJard, MOCTOPOHHUX IpUMECEd, a
Takke oT Temneparypsl. [lo onTudeckum cBolicTBam HedTeld U HEPTENPOIYKTOB
MOKHO KOCBEHHO CYIHUTb O COAEpPX aHUHM B HUX ac(ajabTO-CMOJIUCTHIX BEIIECTB, O
rIyOMHE OYUCTKH He(TEIPOYKTOB, O BO3paCTe U MpoUcXoxaeHun Hedptu u T.1. K
ONTUYECKUM CBOMCTBaM HE(TEMPOIYKTOB OTHOCATCS I[BET, Jy4EHpPEIOMIICHUE U
ONTHYECKasi aKTUBHOCTb.

Onpenenenue  (QpakUMOHHOrO cocTaBa HepTM U HeDTENpOayKTOB
MOKAa3bIBAaeT COJAEpPKAHME B HHUX pa3IUYHbIX (pakuui, BBHIKUIAIOIMINUX B

OINIPENIENCHHBIX TEMIIEPATYPHBIX MpeAesax. OTOT IOoKa3aTellb UMEeT OOJbIIOe



npakTuueckoe 3Hauenue. [lo ppakunonHoMy coctaBy HepTU CyIAT O TOM, KaKkue
HE(PTENPOAYKTHI U B KAKUX KOJIMYECTBAX MOXKHO U3 HEE BBIACIUTH. OpaKIIMOHHBIN
cocTaB OEH3MHOB XapaKTEpU3YyeT MX HCIApsAEeMOCTb. TeMieparypa BBIKUIAHMS
10% OeH3nHa TMOKa3bIBa€T BO3MOXKHOCTH 3allyCKa JBUTATENsl MpPH HHU3KUX
TeMIepaTypax; Temrneparypa Belkunanus 50% - cKOpoCcTh MporpeBa ABUraTels U
nepexojia Ha MEHblIee WM OoJiblIiee Yucio 00opoToB U T.A. i omnpeneneHus
bpakoHHOTO cocTaBa HePTe 1 HEDTAHBIX (Ppakuuii B TaOOPATOPHOM MPAKTUKE
pacipoCTpaHEHBbI CIEIYIOIINE METO bl IEPETOHKU:

1) HuskoTeMmmeparypHas peKTU(GUKALUA - JUISI CKUKEHHBIX Ta30B U
(pakumii, kunsamux npu Temneparype mmwke 20 °C;

2)  cpemHeTeMIlepaTypHas  IeperoHka - il He(TenpoayKToB,
BeIKHTIAtOmuX 10 350 °C;

3)  BaKyyMHas NEPEroHKa ISl )KHIKOCTEH, BeIkunarommx soime 350 °C;

4)  MoneKyJsipHas MTUCTWUISAIHMS - JJISi BRICOKOMOJICKYJISIPHBIX BEIICCTB
(Hanpumep, cMOII);

5) IICPCronka MCTOAOM OJHOKPATHOI'O UCIIAPCHUA.

JIEKITHA Ned.
KiTACCH®HKALINA HEQTEH H HE®TEITPOJYKTOB

Baxkneiime TpeboBaHMs K TOIJTUBAM U MacjaM M UX CBOWCTBA.

ACCOPTUMEHT TOBApHBIX HEPTEHPOAYKTOB, TOJYYaeMbIX B PE3YJIbTATE
nepepadoTKy HeTel, onmpenensseTcs MHOTUMHU TEXHHUYSCKUMHU M SKOHOMUYECKUMU
daktopamu. Cpeau HUX TJaBHYIO pOJb WIPalOT CTPYKTypa MOTPEOJICHUS
He(DTENPOAYKTOB U TPEOOBAHMSI, MPEABABIIEMBIE K UX KAYECTBY, a TAK)KE COCTaB U
CBOICTBAa HameudaeMblX K nepepaboTrke Hedteil. CyliecTBEHHYIO0 MOMOIIb MpH
BBIOOpE ONTHMAIBHOTO BapHaHTa HEPTENepepaOOTKH OKa3bIBACT BCECTOPOHHSS
kiaccudukanus HedTeu.

Xumuueckas xnaccugpuxayus negpmeti. I'opaoe Oropo CIIIA paspaboTaino

bopmy i kinaccupukanuu HedTel, 0a3UPYIONIYIOCS Ha B3aUMOCBSI3U MEX]Y UX



IUIOTHOCTBIO M YTJIEBOAOPOIHBIM cocTaBoM. [1o a3ToMy MeToy OBLIO yCTaHOBJIEHO
CEMb TUTIOB He(TEH:

1) mapadunoBoro;

2) napauHO-TIPOMEXKYTOYHOTO;

3) npoMeXyTO4HO-TTapahuHOBOTO;

4) NpOMeXKyTOUHOTO;

5) npomMexxyTOYHO-HA(TEHOBOTO;

6) HaQTEHO-TIPOMEKYTOUHOTO;

7) Ha)TEHOBOTO OCHOBAHMSI.

Orta kinaccU(UKalus HECKOJBKO YCIOBHA M HE OTPaKaeT MOIMHHOM
xumudeckot mpupoasl Hedteil. Knaccudbuxamus ['posHUU: Tlo sroit
KJaccu(pUKaIy pa3auvaroT HEQTH IIECTH TUIIOB:

1) mapaduHOBEIE,

2) napaduHo-HadTEHOBHIE;

3) HaTeHOBEIE;

4) mapaduHO-apOMaTUUYECKHUE;

5) HadTeHO-apOMATHYECKUE;

6) apoMaTUYECKHeE.

Ota kjaccudukausi TOYHEE OTpakaeT HCTUHHBIM XHUMHYECKUH COCTaB
He(Tel.

Texnonocuueckas xnaccugurkayus. B OCHOBY 3TOro METOAa IOJOKEHO
coJlepKaHue cepbl B HEPTAX U CBETIBIX HEePTENpOAYKTaX, BBIXOJ (Ppakuui,
seIKMnaommx 10 350 °C, noTeHnuansHoe comepxanue, a Takke MHAEKC BA3KOCTH
0a30BBIX Macel U cojJiep:kanue napaduna B HePTsX.

[To comepxaHnuto cepbl HEPTH NENATCS HA TPHU Kiacca: l-malocepHUCThIC
(ae BoIme 5%); 2-cepaucteie (ot 0,5 10 2%); 3-BeicOKOCcepHHCTHIC (BhIIIE 2%). [1o
conepxanuto Qpaxuuu 10 350 °C medru mensarca Ha Tpu Thma: T1 - He MeHee
45%; T2 - 30+45%:; T3 - menee 30%.

B 3aBucuMOCTH OT CyMMapHOTO COJEpKaHUS AUCTHIIISATHBIX U OCTATOYHBIX

0a30BBIX Macelsl JensATcs Ha 4derbipe rpynnbl: M1-He menee 25% B pacuere Ha



He(Th; M2-15 +25% B pacuere Ha HedTh U He MeHee 45% B pacyeTe Ha Ma3yT;
M3-15+25% B pacuete Ha HEDTH U 30-45% B pacuere Ha Ma3yT.

[lo BenmuuuMHe WHAEKCA BA3KOCTH 0a30BBIX Macen KiaccuduKalue
MPEAyCMOTPEHBI N1Be moArpymmbl HedTeil: H1-unmekc Bs3koctu Beime 85; H2-
nHaekc Ba3kocTu 40-+85.

[lo comepxanuto mapaduHa paznuuaroT HedTH Tpex Bumon: II1-
MmajomapadpuroBeie (He BbIme 1,5%); [12-mapadunoBeie (1,5+6%); II3 -
BbICOKOMNIapaduHoBbIe (6oee 6%).

Ucnone3yss 3Ty knaccudukanuio, s 000 MOPOMBINUIEHHON HePTH
MOHO cocTaBuTh mu(pp. Ilo mudpy HEPTH JIETKO COCTaBUTH MPEACTABICHHUE O
HanOoJiee palMOHAIBHBIX MYTAX €€ MepepaboTKH U O BO3MOXKHOCTH 3aMEHBI €10
paHee npUMeHsBLIEHCS He()TU B JTAHHOM TEXHOJIOTMYECKOM IPOLECCE.

OcCHOBHOE KOJIMYECTBO HEPTENPOAYKTOB HCIIONB3YETCS B HAPOJIHOM
XO035MCTBE B KAUECTBE FOPIOYMX M CMA304YHBbIX MarepuasioB. OTHOCUTEIBHO Malias
J10J1s1 HE(DTSIHOTO CHIPhSl PACXOJIyeTCs Ha MPOU3BOACTBO OUTYMOB, UCIIOIL3YEMbIX B
JIOPOKHBIX M KPOBEIbHBIX MOKPBITUSX, Ca)XHW, AJIEKTPOAHOTO KOKCA, TBEPIBIX
napapuHOB M Pa3HOr0 poJia pacTBOPUTENEW, M €Ile MeHbllas - B
MPOMBIIJICHHOCTH  TSKEJIOTO OPraHUYecKOTro CHHTE3a il MPOU3BOJICTBA
MJIaCTMAaCC, CHHTETUYECKOTO BOJIOKHA, KaydyKa, MOIOIIUX BEIIECTB, YI0OpEeHUN U
T.J.

B cooTBeTcTBUU € ATUM pa3IMyalOT CIEAYIOIINE TPYIIbI HETEMPOTyKTOB:

1) Toruuga,

2) OCBETUTEIbHBIE KEPOCHHBI;

3) pacTBOpHUTEIN U BBICOKOOKTAaHOBEIE JOOABKH,

4) HedTsHBIE MacIa;

5) mapaduHbl, IEPE3UHbI, Ba3€THHBI;

6) HeTAHBIE OUTYMBI;

7) npoune HeTENPOTYKTHI.

B 3aBucumocTty oT o6sactei mpuMEHEHUs pa3IuvaroT TOTUINBA:



1) kapOroparopHble (aBHALlMOHHBIE, ABTOMOOWJIbHbIE OCH3UHBI U
TPaKTOPHBIE TOIUINBA);

2) peaKTUBHBIC;

3) nu3enbHbIC;

4) ra30TypOUHHEBIC;

5) KOTCIIbHEIE.

B kadectBe KapOHOpaTOpHBIX TOIUIMB MPUMEHSIOTCA HH3KO - U
cpenHekunsnme ¢pakuun HedTel (OCH3MHOBBIC, JUTPOMHOBBIC, KEPOCHHOBHIE),
CKIDKCHHBIE YTJIEBOJAOPOJHBIE Ta3bl, a TaKXKe€ JIETKHE MPOAYKTbl BTOPHYHOMN
nepepaboTku He(TH U rasa.

Asuayuonnvle 6en3uHbl TIPEACTABISIIOT COO0N cMecH OCH3MHOBBIX (DpaKIIMii
OpsIMOl  MEPEroHKH, KaTAIUTHUYECKOro KpeKuHra u pudopmunra (06a3oBble
OCH3MHBI) C BBICOKOOKTAHOBBIMH KOMIIOHEHTaMu M mpucaakamu. K uymciy
BBICOKOOKTAHOBBIX KOMIIOHEHTOB OTHOCATCS: WHIUBUAYaJIbHBIE YTJIEBOJOPOIbI
U30CTPOCHHS (M300KTaH, M3OIEHTaH); MPOAYKTHl aJKWJIMPOBaHUS H300yTaHa W
OeH30J1a HeNnpeAeIbHbIMU YIJIEBOAOPOAAMH (AJIKUIOCH3MHBI U alKWIOeH30i1bl). B
KAuecTBE TMPHUCATOK NPHUMEHSIOT: [l TOBBIILIEHUS OKTAaHOBOIO YHCIA -
TeTpadTiiicBuHel] (He O6oisiee 3,3 r/kr OeH3WHA), KOTOPBIM BBOJUTCS B TOIUIMBO B
BUJIE STUJIOBOM KUAKOCTH, U JJISl YAJIMHEHUS! CPOKA XPAaHEHUS - AaHTUOKHUCIIUTEIH.
ABHAIIMOHHbIE OCH3WHBI OKpPAIIMBAIOT B APKHE ILIBETA OPAHKEBbIN, 3€JCHBIA U
JKEJITBIA, 4YTO CBUJETEIBCTBYET O HAJIWYMU B TOIUIMBE SIOBUTOM 3STHUIIOBOU
KHUJIKOCTH.

Aemomobunvrble OeH3uHbl BBITYCKAIOTCA MPOMBIIIJIEHHOCTBIO MATH MapoK.
[Mudpsl, BXodime B MapKy O€H3MHA, 03HAYaIOT OKTAHOBOE YHCIIO IO MOTOPHOMY
metony, st AU-93 u AU-98 - mo uccnenoBatensckomy metony. CoBpeMeHHBIE
aBTOMOOMJIbHBIE OEH3MHBI MPEIyCMaTpPUBAIOTCS ABYX BUJOB: JIETHUE U 3MMHUE.
Hx roToBAT u3 OEH3MHOBBIX (PAKIUN MPOIYKTOB KATAIUTHUYECKOTO KPEKHUHTa U
pudopMUHTa, YaCTMYHO TEPMHUECKOTO KPEKWHTa, PEXKe MPSIMON TEPETOHKH.
benszun A-72 He coaepkuUT aHTHAETOHaTOopa. Bo Bce ocTanmbHbIE COpTa BBOIST

TETPASITUIICBUHECI B BUAC ATUJIIOBOM KHUIOKOCTH.



BaxneimmMu moka3aTeasiMd KadyecTBa aBUAIMOHHBIX W aBTOMOOWIIBHBIX
OCH3WHOB SBJISIOTCS: CTOMKOCTh TPOTUB JETOHAIUU, (PAKIIMOHHBIA COCTaB H
UCIIApSIEMOCTh, JaBJICHUE HACBHIIMICHHBIX MMapOB, XMMHUYECKas CTaOMIbHOCTH, T.€.
CTOMKOCTb MPOTUB OKHUCJIEHUS KHUCIOpOAOM Bo3ayxa. CTOWKOCTh OEH3MHOB
MPOTUB JIECTOHAIIMU XapaKTePU3YyeTCs OKTAaHOBBIMH uuciaaMu. B HacTosiiee Bpems
BBIITYCKAIOTCSI aBTOMOOUJIbHBIE OCH3UHBI C OKTAHOBBIMHU YMCJIAMU IO MOTOPHOMY
Metony oT 66 no 89. B nmanbHeiimem TpeOOBaHUS K JETOHAIMOHHOM CTOMKOCTH
OCH3MHOB OYIyT TMOBBINIATHCS B CBS3M C YBEIUYCHUEM CTENEHU CKaTUs B
KapOIOPATOPHBIX IBUTATEISIX.

Tpaxmopnvle KapOOpamopHvie mMonIuea - JTUTPOUHBI W KEPOCHUHBI -
XapaKTepU3yITCsl TEMU K€ KOHCTAaHTaMH, YTO U aBTOMOOWIbHbIE OCH3WHBI, T.C.
OKTaHOBBIM UYHUCIIOM, ()PAKIIMOHHBIM COCTABOM, COJIEpKAHUEM (PaKTUUECKUX CMOJI
U T.J.

Peaxmusnvie monausa. Jns odecnedeHus HaIe)KHOU U 0€30TKa3HOM pabOThI
JIBUTATEJIe PpPEaKTUBHBbIC TOIUIMBA JIOJDKHBI  YIOBJIETBOPSATH  CIEAYIOUIUM
TpeOOBaHUSIM: CBOOOJHO MPOKAYMUBATHCS MO CUCTEME MUTAHUSA TPU BBICOKUX U
HU3KHUX TeMIlepaTypax; MOJHOCTHIO HCMAPSTHCS M BOCIUIAMEHSATHCS B IIMPOKHUX
IpeJiesiax CoCTaBa TOILNIMBHOM CMECH; YCTOMYMBO, TIOJHO U C BBICOKOW CKOPOCTBIO
cropath 0e3 oOpa3oBaHHsS HArapoB; MMETh BBICOKYIO TEIUIOTY CrOpaHus; He
KOPpPOJMPOBATh JI€Tald TOIUIMBHOM cuCTeMbl. [loMUMO 3TOro peakTUBHBIC
TOTUTMBA JOJDKHBI 00JIaJ]laTh BBICOKOM TEPMOOKHUCIUTEIHLHON CTaOUILHOCTBIO,
TeMmrepaTypa Hadajia uX KUIEHUs JOJDKHA OBITh BBIIIE TEMIIEPaTypbl BO3MOXKHOIO
HarpeBa ToIiMBa B nojiere. [lepednciieHHbIM BhIIIE TPEOOBAHUSAM YI0BJIETBOPSIOT
aBUAKEPOCUHBI - HedTsAHbIE (DpaKiuu NpsiMON meperoHKu. DOpakIMOHHBIM COCTaB
ABUAKEPOCMHOB  3aBUCUT OT XHMHUYECKOTO COCTaBa MCXOJHOM He(TH.
ABHAIIMOHHBIC KEPOCHHBI JOKHBI HMMETh KOHEI[ KuIleHuss He Bbime 250 oC.
CHwKeHHE KOHI[Aa KHWIEHUS TPHBOJUT K YMEHBIIEHUIO BbIXOJa (pakmuu
aBUAKEpPOCHHA, a, CJIEIOBATEIbHO, CHUXAET €ro pecypchl. IIOBBICUTH pecypchl

MOXHO JIMOO TyTeM paciupeHus (PpakIMOHHOTO COCTaBa, T.€. BKJIIOUCHHUIO B



aBUaKepOCUH OEH3MHOBOW (Ppakiuu, OO 3a CUET MCIOIH30BAHMS aHATOTHYHBIX
bpakximii, morydaeMbIX IpU BTOPUYHBIX MpOIleccax mepepaboTKu HeTE.

Juzenvnuvie monauea. B TpOU3BOACTBE  AM3ENbHBIX  TOIUIMB IS
OBICTPOXOJHBIX JBHMraTeneil ucnomb3yrorca cpepnme (200-350 °C) ¢pakuuu
He(Tell; A CTAlMOHApHBIX CYAOBBIX (TUXOXOIHBIX) JBUTATENed - TsDKEJIbIE
COJISIPOBBIE TUCTHILIATHI, Ma3yTbl U 0TOeH3UHEHHbIE He(Tu. [lonHOTa cropanus u
HSKOHOMUYHOCTh HCIOJIb30BAaHUS TU3TOIUIMBA OMPEIEISIOTCS YHUCIOM O00OpPOTOB
neurarens. Jlisg OBICTPOXOAHBIX AM3ENeld TpeOYIOTCS TOIUIMBA, COCTOSLIUE W3
HU3KOMOJIEKYJISIPHBIX, PEUMYIIECTBEHHO MapadUHOBBIX YIIEBOAOPOAOB. Takum
TOIUIMBOM  SIBJISIFOTCS ~ KEPOCHMHOBBIE  (PpakuuMu  HapapUHUCTBIX  HepTeu.
TuxoxoaHble CTAallMOHAPHBIE [W3EJIM MOTYT padoTaTh Ha BBICOKOKHUIISAIINX
TSDKEIBIX (Qpakuuax HeTeu.

I'azomypbunnvie monnuea. Hanbonee >KOHOMUYHBI M JIOCTYIIHBI CpeAu
pa3IMYHBIX BHMJIOB Ta30TypOMHHBIX TOIUIMB B HACTOSILEE BpeMs Mas3yThl U
ra3onsieBble (paklUyd BTOPUYHBIX MPOLIECCOB NepepaboTku Hedptu. OmHUM U3
BakHeWmux TpeboBanuit k ['TT cuuTaercs OTCYTCTBHE KOPPO3HOHHOM
arpecCMBHOCTM WX MO OTHOIIEHHWIO K MeTajulaM ras3oBbix TypOuH. Hanbonee
KOPPO3MOHHO-arpeCCUBHBIMU 3JIEMEHTaMH SIBIISIFOTCS BaHAAWW, HaTpuUM M cepa.
JUis CHWXKEHUST KOpPpO3UM B TOIUIMBO JOOABJISIIOT MarHueBble U IIUHKOBBIC
MPUCAJIKH.

Komenvnvie monausa. Kunkue KOTENbHBIE TOIUIMBA NPUMEHSIOTCS IS
OTOIUUIEHUSI TAPOBBIX KOTJIOB TEIUJIOBBIX 3JEKTPOCTAHIMM, CYJIOBBIX YCTaHOBOK,
NapoBO30B W TNPOMBIIUIEHHBIX Tieyeil. B KadecTBe KOTEIBHOTO TOIUIMBA
UCITOJIB3YFOT B OCHOBHOM KPEKHMHI-OCTATKHM M B MEHBIIEH MEpe Ma3yThbl MPSIMON
NEepPeroHKH HePTH U TsHKenble BBICOKOCMONMUCThIE HedTu. Ilo HazHaueHuro
KOTEJIbHbIE TOIIMBA JENATCS HAa Ma3yThl (JIOTCKHE, TOMOYHBIE U TOIUIMBO JJIS
NPOMBIIIJICHHBIX MTEYeH.

Oceemumenvrovle Kepocunvl. OT KEpPOCHHA, CHKUIAEMOro B Jammax s
OCBEILIEHUS U B KEPOCHHKAX, TpeOyeTcsi, 4ToObl OH JIEFKO MOJHUMAJICS TIO

¢GuTmit0, NaBai spKoe IiaMs U cropai 06e3 konotu u Harapa. OCBETUTENBHYIO U



HarapooOpasyrollylo CIOCOOHOCTH KEPOCHHA B Ja0OpaTOpWUU OIICHUBAIOT MPHU
MOMOIIA CTAaHAAPTHOW (DUTUILHON JIAMITBI M0 MAaKCHUMAJbHOW BBICOTE (B MM)
HEKONTALero miaMeHu. [lo cranmapTy BbICOTa HEKOMTSIIETO IJIAMEHHU JOJDKHA
ObITh He MeHee 20 MM. ApOMaTHYECKHE YIJIEBOJOPOIbl, CEPHUCTBIE U a30THUCTHIE
COCJIMHEHUS CHUXAIOT KAayeCTBO OCBETUTEIHHOTO KEPOCHMHA, a mapaduHOBBIC
YTIEBOAOPO/Ibl, HAOOOPOT MOBBIIIAIOT €TO.

Pacmeopumenu u  evicokookmanoswvie 0obasxku. K pacTBOpHUTEISIM,
BbIpaOaThIBaeMbIM HE(TSIHONW MPOMBIIUIEHHOCTbIO, OTHOCSATCA OeH3uHbl: BP-1,
pacTBOpUTENb ISl  JAKOKPAaCOYHOW  MPOMBIIIJIEHHOCTH (YyalT-COUPUT) U
DKCTPAKIMOHHBIN, a Takxke MneTposieHbli >Pup u Oenzon. bensun bBP-1
MPUMEHSIETCS B PE3UHOBOM MPOMBIIIIEHHOCTH B KaueCTBE PACTBOPUTENS KaydyKa
JUIST TIPUTOTOBJICHUSI pe3nHOoBOro kies. OH OTIAMYaeTcs Y3KUM (PPaKIHOHHBIM
COCTaBOM M OTPAaHUYECHHBIM COJACP)KAHUEM apOMATHUYECKUX YTIEBOJIOPOJOB. Y alT-
CIUPUT CIY>KUT PACTBOPUTEIIEM B JIAKOKPACOYHOM IPOU3BOJACTBE, YACTUYHO
3aMEHSS CKUNUAAp. ODKCTPAKIMOHHBIM OCH3WH TMPUMEHSETCS IS HW3BICUCHUS
MacJja 13 CEMSIH U B JPYTUX MPoIeccax SKCTPAKIIUH.

BBICOKOOKTaHOBBIE KOMIIOHEHTHI aBHAIMOHHBIX TOIUIMB, BBIpAOATHIBACMBIC
He(QTAHOW  TPOMBIIUIEHHOCTHIO,  BKJIIOYAIOT B~ OCHOBHOM  TPOJYKTHI
ATKWIMPOBaHUS M300yTaHa OyTHIIeHaMH U OeH3oja nponwieHoM. Hapsiay ¢ atum
B KauecTBE KOMIIOHCHTOB OCH3MHA, TMOBBIMIAIONINX €ro OKTAaHOBOE YHCIIO,
MPUMEHSIOT CMech O€H307a, TOJyoJia W Kcujojia (MUpoOEH301), M30INEHTAaH,
TEXHUYECKUN N300KTAH.

Hegpmsanvie macna. 1lo xumuueckoMy cocTaBy He(dTsHbIE Macia
MIPEACTABIIAIOT COOOW CMECH BBICOKOMOJICKYJISPHBIX MapapuHOBBIX, HAPTECHOBBIX
U apOMaTHYECKUX YTIEBOAOPOIAOB C HEKOTOPOW TMPUMECHI0 CMOJUCTHIX U
achanbTOOOpa3HBIX BEMIECTB. Macna ModMy4aloT pa3judHbBIMUA CIIOCOOaMU U3
BbICOKOKUTIAMUX (hpakuuii HedTH. [To criocoOy BhiAeneHus U3 HePTEH pazTuvaroT
TUCTWUISITHBIE, OCTaTOYHBIE W CMelIaHHble HeTsHble Macia. [lo meromy
00pabOTKH ChIpbsi Macja JEeJsATCS Ha BBHIMICIOYCHHBIC, KHUCIOTHO-IIEIIOYHON

OYUCTKHU, KUCIIOTHO-KOHTAaKTHOM OYMCTKH, CEJICKTUBHOM OYMCTKH, aJICOPOIIMOHHON



OYMCTKH W THUAPOOYUCTKH. BBIOOp METOJa OYHMCTKU CHIPhS OMPENETSETCS €ro
XUMUYECKAM COCTaBOM, TpEeOOBaHMSAMH K KadeCTBY Macia M 3KOHOMHYECKOU
nenecoodpasHocThio. [lo oOmacTsM npuUMEHEHHs Macia MOAPA3ACNSIIOTCS Ha
CMa304YHblC:  MOTOpPHbIE  (mJi1  JBUTaTeNeid  BHYTPEHHErO0  CrOpaHUs);
UHyCTpUaIbHbIe (AJI1 MPOMBIIUIEHHOTO O00O0PYI0BaHUs); IWJIMHIPOBBIC, Macia
CHEIUAIbHOTO Ha3HAYeHUs - TypOMHHBIE, KOMIIPECCOPHBIE, TPAHCMHUCCHUOHHBIE,
ANIEKTPOU3OJSILIMOHHBIC, TUApaBaudyeckue, "Oenbie”" u T.1. K MOTOpHBIM Maciam
OTHOCATCS aBHUAIIMOHHBIC, aBTOMOOWJIbHBIE M JIM3€JIbHbIC. ABHAIMOHHBIE Macia
MOJIYYalOT W3 AWCTHIISTOB W OCTAaTKOB OT IEPETOHKH OTOOPHBIX MACIISTHBIX
HeTell TyTeM CEJIEKTUBHOM OYMCTKU W JienapauHu3aluu, peke KUCIOTHO-
KOHTAKTHOM OYHCTKU. B MOpPUIHEBBIX U PEAKTUBHBIX ABUTATENSAX ABUALIMOHHBIC
Macia pabOTalOT B  YCJIOBUAX  BBICOKMX  TEMIIEpaTyp U  Harpysok.
[IpenycmaTpuBaeTcsi MPOU3BOJACTBO 3UMHUX M JIETHUX MAaces, OTIMYarOLINuXCs
YPOBHEM BSI3KOCTM W TEMIIEpaTypoil 3acThiBaHUS. ABTOMOOWIIbHBIE Macia
MPUMEHSIIOTCS JUIsl CMa3KU KapOIOpaTOPHBIX JBUraTesield aBTOMOOMIICH, TPaKTOPOB
M MOTOLHMKJIOB. DTH Maclia MOJIy4aloT U3 AUCTUIUISITOB U CMECEU NUCTUILISITOB C
OCTaTOYHBIMH KOMIIOHEHTaMH MYTEM KHCIOTHOM M CENEKTUBHOW O4MCTKHU. [lo
YCJIOBUSIM 3KCIUTyaTalliyd MPEIyCMOTPEHBI 3UMHHUE U JIETHUE Macia. J[u3enbHbie
Macja TpeIHAa3HAYCHbl JJIi CMa3Kuh OBICTPOXOJHBIX W TUXOXOAHBIX JU3EIIEH.
NHnycTpuanbHble Macia: JIeTKHME WHIYCTpUaJbHbIE Macjia MPUMEHSIOTCS s
CMa3Kd MalllMH U MEXaHW3MOB, pa0OTalOIMIMX C MaJOd Harpy3kod U OOJBIIUM
yuciaoM 000poToB. OCHOBHBIMU MapaMeTPaMH, XapaKTEPUIYIOMUMU ATy TPYIIY
Macell, SABISIOTCA BA3KOCTb, TeMmIleparypa 3acTeiBanus (ot +5 go — 25 °C),
OTCYTCTBUE KHUCJOT U MIejoueil. MICXOMHBIM ChIpbEM ISl MMPOU3BOJICTBA JIETKUX
WHYCTPUAIBHBIX Macesl CIyXaT COJIAPOBbIe AUCTHIUIATHL OecnapadUHOBBIX
Hepreir. K cpeqHuM WHAYCTPUAIBHBIM MacjiaM OTHOCSTCS BEpETEHHBIE U
MalnuHHbIe Macia BsaskocTeio npu 50 °C or 10 mo 58 ¢Cr um Temmeparypoii
sacteiBanuss or - 30 mo — 10 °C. Onm mnpemHasHayeHbl  JUIA
MeTauI000pabaThIBAIONIMX  CTAHKOB,  BEHTWISATOPOB ®W  T.JA.  [soKenbie

HHAYCTpHUAJIbHBIC Macjia CIyxKaT JJIA CMa3KHW IIPOKATHOI'0, KpaHOBOI'O, KY3HCYHO-



mpeccoBoro o0opymoBaHus U T.A. [[unuHAPOBEIE Maciaa MPUMEHSIOT IS CMa3Ku
IIAJIMHAPOB TOPITHEBHIX MAPOBBIX MAIWH, PAOOTAIOMUX HA HACHIICHHOM WIIA
neperpeToM BOJSHOM Tape. TypOuHHBIE Macia MpeIHa3HaAvaloTCs IS CMa3KH U
OXJIAKJICHUS TOMAIIWITHAKOB TIAPOBBIX W BOJSHBIX TYpOMH W TEHEPATOPOB
ANeKTpruYecKoro Toka. CeIpbeM I MOJYYCHHUS MX CIYXKaT JUCTHILIATHI HedTew,
OUMIIICHHBIC KHUCJIOTHO-KOHTAKTHBIM criocoboM. KommpeccopHble macia ciryxar
JUTST CMa3Kd IWJIMHIPOB W KJIANIAHOB, JUISl YIUIOTHEHHWS INTOKA TMOPITHEBBIX M
POTAIMOHHBIX KOMIIPECCOPOB, BO3JIYXOJYBOK, XOJIOJHBIX MAaIllMH. OTH Macla
JOJDKHBI OBITh CTOWKMMH TIPOTHUB OKHCJICHUS M HMMETh HHU3KYI0 TEMIIEpaTypy
3aCTHIBAHMSI.

Bazenunvl ipecTaBisioT co0oil MazeoOpa3HbIe BEIIECTBA C TEMIIEpaTypoi
nnasnenus 37-52 °C. Pa3nuyaror ecTecTBEHHBIE, HCKYCCTBEHHBIE, MEIUIIMHCKUE U
TEXHUYECKHE Ba3eUHbI. ECTECTBEHHbIE Ba3eNIMHBI MOJYYAIOTCSl U3 KOHIIEHTPATOB
napaMHUCTBIX MAa3yTOB OYHMCTKONW HX CEpHOM KHUCIOTOM M OTOEIMBAIOIIMMU
rHAMH. VICKYCCTBEHHBIC Ba3EMHBI TPEACTABISIIOT COOOW KOMITO3HWIIMHM U3
MUHEpaJIbHOTO Macjia W mnapaguHa. MeIUIMHCKUI Ba3elMH  TOJYy4aroT
CMelIeHueM Oenoro 1epe3uHa M mnapaguHa ¢ mapQroMEepHbIM MacioM; a
TeXHUYECKUW - mapadpuHa WM TeTpojlaTymMa C MAalIMHHBIM  (JIETKUM
WH/yCTPUATBHBIM ) MAaCJIOM.

Hegpmsanvie  6umymvr - 3TO  BBICOKOCMOJIUCTBIE WU TBEPIbIC
He(TENPOAYKTHI, TIOJydaeMble U3 TSKENBIX OCTATKOB OT mneperonku Hedtu. Ilo
Croco0y MPOM3BOJICTBA PA3TNYAOT HE(TSIHBIC OMTYMBI ABYX THUITOB: OCTATOYHBIC H
okucieHHble. OcTaTouHble HEPTIHBIE OUTYMBI TONYYAIOTCS KaK OCTATKH IPHU
IIyOOKOBAaKYyMHOUM TIEpEroHKEe CMOJHUCThIX HedTei. OkuciacHHble HEPTSHBIC
OWTYMBI BBIPAOATHIBAIOTCS OKHCJICHHEM OCTAaTKOB OT BaKyyMHOW IEPETOHKH
Ma3yTOB ITyTeM MPOJYBKH UX BO3yXOM IMPH BBICOKMX TemrepaTypax. HedrsHbie
OWTYMBbl TMPUMEHSIIOTCS B  PAa3JIUYHBIX  OTPACIAX TMPOMBIIUICHHOCTH: B
MIPOU3BOJICTBE KPOBEIIBHBIX MAaTEpHAIOB Ha OyMaKHOW OCHOBE, NP 3aKPEIJICHUU
OeperoB BOJOEMOB W CHIMYYUX MIOH, B CyIOCTpoeHUU U T.A. OHAKO OCHOBHOE

KOJIMYECTBO HE(PTSIHBIX OUTYMOB MNOTpEOJISIETCsl Jisi CTPOUTEIbCTBA UM PEMOHTA



J0por. 3AeCh UX MPUMEHSIOT B TPEX BHUAAX: TBEPAOM, PA3KUKEHHOM U B BHJIE
OUTYMHBIX AMYJIbCUUA. B 3aBUCHUMOCTH OT XapakTepa pPACTBOPUTENSI Pa3IUYAIOT
COOTBETCTBEHHO OBICTPO, CpE€OHE M MENJEHHO 3aTBEepeBalOUINe OUTYMBbI.
BaxHeiiliee Ha3HauyeHWe OUTyMa B JOPOXKHBIX MOKPBITUSAX - OBITh MPOYHBIM
BSDKYILIUM MaTepHalioM, LEMEHTUPYIOIIUM TpaHyjiIbl KaMEHHOI'O HAalOJIHUTENS
COOOIIATh TOPOKHOMY IOKPBITHIO IPOYHOCTh U CTAOUIBHOCTb.

Hpoque Hed)mel’lDOdVKl’nbl.

Opeanuueckue (nHeghmsanvie) xuciomsl u ux coau. BelmapuBaHUEM BOJIBI U3
HIEJIOYHBIX OTXOJOB OYHMCTKM KEPOCHHOBBIX, COJSPOBBIX U JPYTHMX MAJOBI3KHX
TUCTIILIATOB HedTer n BbiconmuBanueM pactBopoM NaCl momywaror HatpueBbie
COJMM Ha(TEHOBBIX KHUCIOT - MbUIOHAQT. OH MNpUMEHSETCS B KOXXEBEHHOMH
IMPOMBIIUICHHOCTH, Il JE€3UH(EKIUU, B KAuyeCTBE SMyJIbraropa B Ipoleccax
IIPUTOTOBJIEHUS PA3HOIO POJa AMYJIbCUNA B TEKCTWIBHON IPOMBIIUICHHOCTH NPH
OKpalIMBaHUHU.

Hegmsanoti kokc nony4aroT mpu KOKCOBaHUM HEPTSIHOTO ChIPhs B KOKCOBBIX
Ky0ax, He o0orpeBaeMblXx KaMmepax M B amnmaparax ¢ JIBHKYLIIUMCS
TeIIOHOcUTENEM. MICXOMHBIM ChIpbEM JIJIsl 3TOTO Ipolecca SBIsETCs He(TsIHbIE
OCTaTKU: TYAPOH, Ma3yT, KpPEKHMHI-OCTaTOK. B  MeHbIIEM KOJWYECTBE
UCIIOJIB3YIOTCSL  TSDKENBIX ~ apOMAaTU3MPOBAHHBIE  AUCTWUIATHL  MHMPOJIM3A,
KATAJIMTUYECKOTO KpEeKWMHra. BakHeWIMMu mMoKa3aTensiMd KadecTBa KOKca
ABIIAFOTCS COAEP’KAHWE CEphl M 30JIbHOCTb, KOTOPBIE 3aBUCAT OT COCTaBa
nepepadarbiBaeMoil HepTu (octatka). HedTsiHONM KOKC - LIEHHBIN YriepoaucCThId
MaTepuay, UCHOJIb3yeMbld JJI1 HW3TOTOBJICHMS BJEKTPOJHOM  MPOAYKIUH,
NPUMEHSAEMON U1 BBIIUIABKM QJIIOMUHUS M BBICOKOKAYECTBEHHBIX CTaJIeH,
UCIIOJIb3YETCSl KaK KOHCTPYKLMOHHBIA Marepuai JJisl U3TOTOBJICHUS XUMUYECKON
anmapaTypsl 1 000pyIOBaHUS, B TOM 4YHCIEe Al GyTEPOBKU aTOMHBIX PEAKTOPOB,
TaK)K€ UCIIOJIb3YETCS B KAUECTBE TOIUIMBA.

Caorca mpencrapisieT coOOM TBEpAbIM TOHKOJIUCIEPCHBIM yIiIepOAUCTHIN
IPOAYKT HEMOJIHOTO CrOpaHusl WM TEPMHUYECKOTO pacnaja YIrjieBOJIOPOIOB.

McTouHMKOM 30JIb1 B COCTaBE CaXXd SBIISCTCS BOA4, HCIIOJIb3yeMasa Jid



OXJIQKJICHUS TOPIOYMX YaCTHUIl CAKU MPU €€ MPOU3BOJICTBE M TpaHyisiun. Caxy
XapaKTEePU3yIOT CPEAHUM JHAMETPOM YacTHIl, YJEIbHOW TOBEPXHOCTHIO,
KOJIMYECTBOM aJICOPOMPYEMOro Macja, COACpPKAHHEeM JIETYYMX BEIIECTB U T..I.
OCHOBHBIM CBHIPBEM IS TPOU3BOJICTBA CAXKH SIBJISIOTCS KUIKAE HE(PTEPOTYKTHI,
a TakXe NpUpPOAHBbIE W TMONMyTHbIE Ta3bl M ra3el Hedremepepaborku. Caxa
NPUMEHSETCS TakKe I M3TOTOBJICHUS THUMOTPaCKUX KpPacoK, KOMHPOBATHHON
OyMmaru, KapaHaaIien, U30JIIHOHHBIX MAaTEPHAIIOB.

Ilnacmuunvbie  (KoHcucmenmmuvle)  cmaszku — TPEICTABISAIOT  cOOOM
IUTACTUYECKUE KOJIJIOUTHBIE CUCTEMBI. ITO OCOOBIN KJIACC CMa30YHBIX MaTepUANIOB,
MIPUTOTABIMBAEMBIX ITyTEM BBEICHHS B CMa309YHBIC Maciia CIEIUaIbHBIX, TBEPBIX
3aryCTUTENIeH, OrPaHWYUBAIOIIMX WX TEKYy4eCTh. BOJIBIIMHCTBO 3THUX CMa3OK B
IIIUPOKOM HMHTEpBaJIC TeMIEpaTyp BemeT celds Kak TBepible ympyrue Ttena. B
KaueCTBE OCHOBBI TMPHU MPOU3BOACTBE KOHCHCTEHTHBIX CMAa30K MPUMEHSIOT
HeTAHBIE U CHUHTeTHYeckue Macia. OCHOBHAs Macca KOHCHUCTEHTHBIX CMa30K
MOJIy9aeTCsl Ha KaJbI[MEBHIX, HATPHUEBBIX, ATIOMUHHUEBBIX W JINTHEBBIX MBLIAX.
KoHcucTeHTHBIE  CMa3Ku — pa3feisioTcs Ha  JBa  OCHOBHBIX — THNA -
anmugpuryuounvle U npedoxpaHumenvHvle. llepBble MPUMEHSIOTCS  Kak
CMa304YHbIC MaTepHuasbl, BTOPbIC - KaK CPEICTBA, MPEJOXPAHSIONINE TOBEPXHOCTH
METaJUIOU3/IeTTui OT KOppo3uu. M3 aHTUHPUKIIMOHHBIX CMA30K HanboJiee IMMPOKO
MPUMEHSIOTCS  COMUAONBI  Pa3IMYHBIX MapoK; U3 TMPEAOXPAHUTEIBHBIX -
TEXHUYECKUE Ba3CJIMHBI, MPEACTABISAIONME COO0O0M 3arymieHHble MeTPOJaTyMOM

MHUHCPAJIBbHBIC MacCJjia CpCI[HCﬁ BA3KOCTH.

JIEKIIHA No§.
IIPHTOTOBJIEHHE TOBAPHBIX TOIL/IUB
ToBapHple OCH3MHBI TOJYYAlOT CMeEIIeHHEM (KOMIayHIUPOBAHUEM )
OCH3MHOBBIX (paKIUM, MOJy4aeMbIX pa3IUYHBIMU TMpoLEccaM IepepadoTKu
HepTu. CMmelleHne KOMIIOHEHTOB TMO3BOJISET TMOJMYYUTh TOBApHBIM MPOIYKT
HGO6XOI{I/IMOFO Ka4CCTBA, paduOHAJIbHO HCIIOJIb30BaATh CBOMCTBa KaXJa0ro

KOMITOHEHTA U pecypchbl OEH3UHOBBIX (PpaAKIUH.



KonanyecTBO M KaueCcTBO KOMIIOHEHTOB, IPUMEHSAEMBIX JJIs1 IPUTOTOBIICHHUS
TOBAapHBIX aBTOMOOWJIBHBIX OCH3WHOB, CYIIECTBEHHO pasznuuatorcs. Jlaxke
OCH3MHBI OJHOM MapKH, BbIPAOOTAHHBIE OJHUM 3aBOJIOM B pa3HOE BpeMs, MOTYT
OTJIMYAThCS MO KOMIIOHEHTHOMY COCTaBy B CBSI3M C IPOBEICHHEM IUIAHOBO-
IIPEAYIPEAUTEIBHBIX PEMOHTOB OTJEIbHBIX YCTAHOBOK, M3MEHEHHUEM IIPOTPaAMMBI
3aB0OJIa 110 BBITYCKY IIPOJYKTOB U T.JI.

B Hacrosimee Bpems Ha HII3 npousBoasT aBTOMOOMIIbHBIE OEH3UHBI MapOK
a-66, a-72, a-76, au-93 u AN-98. Kpome TOro, mo crneuuajibHbIM TEXHUUYECKHUM
YCIOBUSIM B HEOOJBIIOM KOJUYECTBE MPOM3BOAAT O€H3UH "IKCTpa", KOTOPHIN
uHorga obo3HadaroT kak AlM-95. Takoe oOuime Mapok TOBapHBIX OEH3MHOB
CBSI3aHO C pa3HOOOpa3ueM TpeOoBaHM JBUTaTeNIeH aBTOMOOMIIEH, HAXOAAIIUXCS B
sKcIuTyatanui. Torga kak B OOJBIIMHCTBE CTpaH MHUpa BBINYCKAIOT JIBE MapKu
aBTOMOOMJIBHOTO OEH3MHA: PEryasTop U npemus. Eie oHa Mapka BbITYCKAaeTCs B
HEOO0JIBIIOM KOJIMYECTBE - OCH3MH "cymep" i ClieUualbHbIX aBTOMOOUIIEH.

CoBpeMeHHbIE OE€H3MHBI TOTOBAT KOMIAYyHIAMPOBAHUEM KOMIIOHEHTOB,
NOJIyYCHHBIX ~ IIyTeM  IpPsSMOM  NEPETOHKH,  TEPMHUYECKOTO  KPEKHHIa,
KATAJIMTUYECKOTO KPEKHMHra W pUPOPMUHIra, KOKCOBAHUSA, THAPOKPEKHUHIa,
AJIKWJIMPOBAHUS, MMOJIMMEPHU3aLUU, U30MEPU3ALUN U Jp. MPOLIECCOB MepepadOTKH
He(TH U raza. Yaie Bcero COOTHOIIEHHWE KOMIIOHEHTOB B TOBAapHbBIX OEH3MHAX
ompenenseTcss MX JCTOHAIMOHHOM CTOMKOCTBIO, MHOTIA - TpeOOBaHUSIMU K
(GpakIIMOHHOMY COCTaBY, COACPKAHUIO CEPbl, XUMHUUECKON CTAOMIBHOCTH U T.J.

B Gen3uHax npsmoil neperoHku HedTH, Kak MpaBUIIO, COIEPKUTCS MHOIO
c1a00pa3BETBICHHBIX Mapa(UHOBBIX YIJIEBOJOPOAOB C HHU3KOM JAETOHALIMOHHOMN
CTOMKOCTBIO, T.€. C HEOOJBIIMM OKTAaHOBBIM YHUCJIOM. JIWIIb W3 HEKOTOPBIX
"oTOOpHBIX" HedTEH MOXKHO MOJYyYUTh OCH3UH MPSMOIl MEPETOHKH C OKTAHOBBIM
guciaoMm okosio 70. OmHako pecypchl Takux HedTeil BecbMa OTpaHUYEHBI, a HX
HE3aBHCHMas OT JApyrux HedTed mnepepaboTka Ha 3aBOAAX CONpPSDKEHA CO
3HAYUTEIBHBIMU TPYIHOCTAMU. C MOHMKEHUEM TEeMIEpaTypbl KOHIA KHUIIEHUS

OCH3MHOB NPSAMOI IIEPETOHKH UX JETOHAIIMOHHAS CTOMKOCTH IMOBBIIIACTCS.



B GeH3nHax TepMHUYECKOrO KPEKHWHTa BEIUKO COIEpKAaHHE HEMpeAeTbHBIX
YII€BOAOPOAOB, IE€TOHAIMOHHAS CTOMKOCTh KOTOPBIX BBIIIE, YEM Y HOPMaJbHBIX
napauHOB, MOITOMY OKTAHOBOE YHCIO OEH3MHOB TEPMHUUYECKOTO KpPEKHHIra
OOBIYHO OOJIbIIe, YeM Yy OCH3MHOB MPSIMOM MEPEroHKHM M3 TeX ke HepTei. A
OCH3MHBl KAaTAIUTUYECKOTO KPEKMHIa MMEIOT 00Jiee BBICOKYIO JETOHAIIMOHHYIO
CTOMKOCTh, YeM OEH3MHBI TEPMHUYECKOI'O KPEKUHIa, Onaronapsi yBEIMYEHHOMY
COJACPKAaHUI0O B HUX AapOMAaTHYECKUX ©  MapadUHOBBIX  YIJIEBOJOPOJIOB
U30CTPOCHMS. DBEH3MHBI KaTaJUTHUYECKOTO pPU(POPMUHIA HMMEIOT BBICOKOE
OKTaHOBOE YHMCJIO M3-3a OOJBIIOTO COJACPYKAHUS apOMATHYECKUX YTIIEBOAOPOIOB
(70%). B kaduecTBe KOMIIOHEHTa TOBAPHBIX OCH3WHOB HCIOJL3YIOT KaK OCH3WHBI
pudopMUHTa LEIUKOM, TaK M HUX OTHENIbHbIE (PaKLUUU, OCTAIOIIMECS IOCIe
U3BJICUEHHUA U3 IIaT(hopMaTa MHANBUAYAJIbHBIX APOMATHUYECKUX YIJIEBOJOPOIOB.

JleToHaIMOHHAsE CTOMKOCTh CMECH Pa3JIMYHBbIX KOMIIOHEHTOB OCH3MHOB HE
BCEr/la TMOJYMHAETCS 3aKOHY aJJUTHUBHOCTU. Ty OCOOEHHOCTb CIIEYyeT
YUHUTBIBATh, OCOOEHHO IpPU CMELIEHWU Oa30BbIX OEH3MHOB C APOMATHYECKUM
yriaeBojgopoaaMu. B Hacrosimiee BpeMs NpU TOJYYEHUM TOBApPHBIX OEH3MHOB
pasznuuHbix Mapok Ha HII3 Hambosiee 4acTo NpUMEHSIOT CIIEIYIONINE PEeLEnTyphI:
benszun A-66 roToBsT KOMIAYHIWUPOBAHHMEM B OCHOBHOM JIByX KOMIIOHEHTOB -
OCH3MHOB MPSAMOM NMEPErOHKU U TEPMUYECKOro KpekuHra. Ha HekoTopsIx 3aBojax
B HEOONBIIOM  KOJIMYECTBE  JI00ABJISIOT  KOMIIOHEHTBHI,  MOJIyYEHHbIE
KaTaJIUTUYECKUMHU npoueccamu. beH3suH A-72 rotoBsT ¢ BOBJICYEHHEM OOJIBIIOTO
KOJMYECTBA  KOMIIOHEHTOB  KATAJMTUYECKUX  MPOLECCOB B  OCHOBHOM
KaTaJUTHYECKOTO KpeKWHra W pudopMuHra oObMHOTO pekuma. bensun A-76
SBJISIETCS, TIO CYLIECTBY, O€H3MHOM A-72 ¢ n00aBIE€HHUEM ATHJIOBOW KUIKOCTH.
[Tpu nonyuenun OeHznHa A-76 B HEATWIIMPOBAHHOM BHUJE COCTaB €r0 U3MEHSIOT:
HECKOJIbKO YBEJIMYMBAIOT JIOJKO KOMIIOHEHTOB KaTAIUTUYECKHX MPOLIECCOB,
WHOTJIa HCIOJIB3YIOT OCH3WMH TIaTGOpPMHUHTA KECTKOTO peXnma, JHU00 €ero
dbpakiuu. bensun AM-93 nonyyaror Ha 6aze OeH3MHA MIAT(QOPMUHTA KECTKOTO
pexuma. s obecrnieuenust TpeOoBaHWN MO (HPAKIIMOHHOMY COCTaBYy B HETO

N00aBJISIOT HEOONbIIOE KOJIMYECTBO Y3KUX (Ppakuuil OEH3MHOB MpPAMOU



NIEPErOHKH, MPOJYKTOB AJTKWIMPOBaHUSA U m3oMepusanuu. bensun AN-98 mMoxHO
MIPOU3BOINTH, MOOABIISASI STUIOBYIO JKHJIKOCTh B HEITUIUPOBAHHBIA OcH3uH AU-
93. B HeatunupoBanHoM Buje O6eH3uH AM-98 monydyaTh OueHb TPYJHO, TaK Kak
TpeOyeTrcs  OONbpIIOE  KOJMYECTBO  alKWiIaTa, HM30Mepu3aTta ©  JIpYrux
BBICOKOOKTaHOBBIX KOMIIOHEHTOB.

[lo ¢pakuuoHHOMY CcOCTaBy W JaBJICHUIO HACBIIIEHHBIX TMapoB BCE
aBTOMOOWJIbHBIE OCH3WHBI JENAT Ha JIETHHE W 3UMHUE. 3UMHHE OCH3UHBI
paccuuTaHbl Ha BCECOIO3HOE NPUMEHEHHE B CEBEPHBIX M CEBEPO-BOCTOUHBIX
paifonax ctpanbl. OHU MO3BOJIAIOT OCYIIECTBUTH MYCK XOJOIHOTO JBUTATENs 0e3
MpPEeABapUTEILHOTO pa3orpeBa nmo Temmeparypsl Bo3ayxa - 300 C u mzbexars
oOpa3oBaHMs MAapOBBIX MPOOOK B CHUCTEME MHUTAaHUS IO TEMIEPATypbl BO3ayXa
+300 C. JletHue O€H3WHBI PACCUUTAHBI HA BCECOIO3HOE MPUMEHEHHE B FOKHBIX
paiionax crpansl. [Ipu ucnonb3oBaHuu JieTHer0 O€H3MHA MapOBbIE TPOOKU MOTYT
BO3HHMKATh Mpu Temneparype Bozayxa Bbimie 45-500 C, a myck XOJOJHOTO
JIBUTATENSI BO3MOXKEH JI0 Temrepatypsl Bozayxa - 100 C.

JUis mpurotoBieHUs 3UMHHX copToB OeHzuHa Ha HII3 wucnons3yror
CTHCIMANbHBIC JICTKOKHITSIIIAE KOMIIOHEHTHI - OyTaH-OyTHJICHOBYIO (paKIuio,
ra30BbIM OCH3MH, TEXHUYECKUHM U30TIICHTAaH U T.J.

JIyist yiydiiieHusi MyCKOBBIX CBOMCTB OCH3MHOB BechMa 3(PQEeKTHUBHA CMECH
OyTaHOB, OJHAKO TPH DTOM PE3KO YBEIMUYMBACTCSA CKIOHHOCTH OEH3WHA K
oOpa3oBaHHI0 TapoBbIX TNpoOok. I[loaTomy oOmmiee comepxkanue OyTaHOB B
TOBapHbIX O€H3MHAX He NO0DKHO mnpeBblmaTh 10%. BBomuth B 3uMHHE copTa
TOBapHBIX OCH3MHOB Ta30BbI OCH3MH C TOYKU 3PEHHUS IyCKOBBIX CBOMCTB Ooiiee
3¢ (EeKTUBHO, YeM TEXHMUYECKUH M30NEHTAaH, OJHAKO IMOCIEIHHM 11eaecoo0pa3Ho
UCTIONb30BaTh B KadeCTBE HU3KOKHIIAIIETO KOMIIOHEHTAa JJisi TOBBIIICHUS
OKTaHOBOTO YMCJa TOBAPHOTO OCH3MHA.

ABHaNMOHHBIE OCH3WHBI MPOU3BOMIT B HAYAIBHBIX KOJIMYECTBAX, TaK Kak
MOPIIHEBBIC JIBUTATENIM HKCIOJNB3YIOT B HACTOSIIEe BPEMsl B aBHAIIMM OYCHBb
OorpaHU4eHHO. ABWAOEH3WHBI BbITycKalTcss 4 Mmapok: b-100/130 (rme 100 -

OKTaHOBOE YHCJIO 10 MOTOpHOMY MeTojy, 130 - copTHOCTh Ha Gorartoii cmecu); b-



95/130, B-91/115, b-70. ben3un - 70 TOTOBAT NPSAMOIl MEPETOHKONW HEKOTOPBIX
WHIMBUIYAIbHBIX HepTel, a Takke Ha 0a3e OEH3WHOB IIATPOPMHUHTA TIOCTE
U3BJICYEHUS U3 HUX HEKOTOPBIX apOMaTUYECKUX YTIEBOJAOPOI0OB. Bece ocranbHble
aBUALIMOHHbIE OCH3MHBI TOTOBIT HAa 0a3e OEH3MHOB KaTaJIUTHYECKOTO KPEKHHIa U
pudopmunra. Copaepxxkanne TOC B aBuabeH3WHAX HAMHOTO OOJIbIlIE, Ye€M B
aBTOMOOUJIBHBIX. J[aBJieHHE HACHIIICHHBIX MapOB aBUAOECH3MHOB JIOJDKHO OBITh HE
meHnee 30 klla, 4TOoOBI HE 00pa3oBaJMCh NApOBbIE MPOOKW IMPU MOHUKEHHOM
JIABJICHUH Ha BBICOTE.

TommmBa AJi1 peakTUBHBIX ABUTaTeNIeld MPUHATO JEIUTh HA TOILIMBA IS
JIBUTATENCd JO3BYKOBOM aBHAlMU. Takoe [EJIEHUE CBSI3aHO C TEM, 4YTO
TEMIIEPAaTypHBIE  YCJIIOBHUSI  MCIIOJIB30BAaHUS TOIUIMB B  3TUX  JBUTATEJIX
CYILLECTBEHHO pa3jinyaroTcs. B CBEpX3BYKOBBIX CaMOJIETaX TOIUIMBO HAarpeBaeTCs
3a CYET a’POJUHAMUYECKOT0 HarpeBa BCEl KOHCTPYKIMU camoliera. [Tpu ckopoctu
noJyiera, 6oxee 4eM B 2 pas3a IPEBBIIIAIONIEH CKOPOCTh 3BYKA, TOILUIMBO MOKET
HarpeBatbcsi A0 1800C. B Hacrosimiee BpeMmsi BbIpadAaTHIBAIOT TPU MAapKu
PEaKTUBHBIX TOIUIUB JIJIsl BUrateneit no3sykoBou aBuanuu (T-1, TC-1, PT) u nBe
MapKy TOIUIMB JjIsi cBepx3BykoBoil aBuammu (T-8, T-6). Tommmso T-1 -
kepocuHoBast ppakmus 150-3800 C mpsiMoit meperoHKu MaJIOCEPHUCTHIX He(DTEH.
N3 Ttakux HedTel ymaeTcs NOMYyYUTh TOIUIMBO C TEMIIEpaTypoil Hauasa
kpuctaumsanuu Hwke - 600 C mpu Beicokoi Temmepatype kumneHus (2800 C).
Tommuo TC-1 mony4aroT mnpsMOW NEPETrOHKON CepHUCThIX HedTei. OHO
otnuyaeTcst oT TorumBa T-1 - Oonee jgerkuM QpakUMOHHBIM COCTaBOM. ToriMBa
T-1 u TC-1 sBusawoTcs Hanbojee MacCOBBIMHM, B YCIIOBHSX JKCIUTyaTalldd OHHU
B3auMo3aMeHsAeMbl. OJHAaKo 1O PpsAgy M[OKa3aTreledl OHU HE IOJHOCTBHIO
YIOBJIETBOPSIIOT TpeOOBaHMSA aBUALIMOHHBIX ABurateneu. Iloatomy paszpabortano
HOBO€ €/IMHOE TOIUIMBO JJIsi PEAKTHUBHBIX ABUIATENIEd CAMOJIETOB C JI03BYKOBOM
ckopocTero mojera - tommBo PT. TommmeBo PT MoxHO mnomydars npsMon
MePEroHKOMN JIIOOBIX HedTel C MPUMEHEHUEM Ipoliecca T'HIPOOYUCTKHU. TOIIUBO
OTJIMYAETCSl BHICOKOM TEPMUYECKOM CTaOMIIbHOCTHIO, MAJIBIM COJAEPKAHUEM CEpBl,

COJICPKUT MPUCAIKHU ISl YIYUIIEHUS dKCILTyaTallMOHHbIX cBoMCTB. Tommuso T-8



MPEACTaBISIET COO0N KEPOCHHOBYIO (hPAKIMIO MPSMOMN MEPETOHKU U3 CEPHUCTHIX
HeTell Mocie THIPOOYUCTKH, Pa3pabOTaHO CIEHUATbHO HJISI CBEPX3BYKOBOTO
camoniera TY-144, ortnuuaercs ot PT Oosee BbicOKOM TemrmepaTypod Hauama
MEPETOHKH, BBICOKON TepMHUYeCKOl cTabuiabHOCThIO0. TorumBo T-6 mpeacTaBiser
co00ll ra3oiyieByt0 (pakivio MPOAYKTOB MPSIMOW TMEPETOHKU WU BTOPUYHBIX
MpOLIECCOB, OYEHb IIEHHYI0O M CTAa0WIM3UPOBAHHYIO TMyTeM TIIyOOKOTro
TUAPUPOBAHUS.

CoBpeMeHHOE TOTUIMBO JIJIsi PEaKTUBHBIX JIBUTATEICH U3 CEPHUCTHIX HedTen
JIOJDKHO — TMPEJCTaBJISATh COOOW THUIPOOYUIIEHHBIM JUCTUIUIAT C  HU3KOU
TEMIIEpaTypoil Hayajlla KpHUCTAJUIM3alWU, COACPX AUl MNPOTUBOM3HOCHYIO,
AHTUOKHUCIIUTENIbHYIO, 3allIUTHYIO MPUCATKU. B Takoe TOIIMBO HEOCPEACTBEHHO B
a3pOAPOMHBIX  YCJIOBHUSIX  BBOJAT  €IIE€  MPHUCAAKY, MPEIOTBPAIIAIONIYIO
oOpa3oBaHueE JbJa MPU OXJIAKICHHUH.

TomnuBa nis W3ENbHBIX JABUTATENIel: BCE JIM3EJIbHBIE JBUTATEIH TIO
TpeOOBAaHUSIM K KAaueCTBY TOIUIMB ACNAT Ha OBICTPOXOJHBIE U TUXOXOJHBIE. J[is
OBICTPOXOJIHBIX JH3EJIeH MCIOJB3YIOT TOIUIMBA 0oJiee JIETKue, I TUXOXOAHBIX -
Ooonee Tskenple. TomnuBa s OBICTPOXOJIHBIX — AW3ENEH MPOM3BOASAT B
HauOONBIIMX KoMMYecTBax. B kauectBe Torume st atux auseneit (A3, JJI, AC)
npumensitor ¢pakmun  180-3600 C mnpsimoit meperonku. B TorummBa 3 u JI
paspeiiieHo q100aBisaTh He 6osiee 20% ra3oiiisi KaTATUTUYECKOTO KPEKUHTa.

[leraHOBOE€ YMCIO AM3EIBHBIX TOIUIMB 3aBUCUT OT HX YIJIEBOAOPOIHOTO
cocTaBa: 4eM OOJiblIe B TOIUIMBE Napa(pUHOBBIX YIJIEBOJOPOJOB, TEM BBIIIE €r0
LETAHOBOE YMCJIO; YeM OOJIbIIe apOMAaTHYECKHX YIJIEBOJIOPOJOB, TEM OHO HUXKE.
[leranoBOE dYHMCIIO 3aBUCUT TaKke OT (PaKIMOHHOTO cocTaBa TorumBa. Kak
paBuiIo, MpU OOJEYEHUH (PPAKIMOHHOTO COCTaBa LIETAHOBOE YUCIIO MOHMXAETCA
u HaoOopoT. Hanbonee 3¢ (heKTUBHBIM CPEICTBOM TMOBBHIIICHUS IIETAHOBOTO YHCIIA
JTU3EIIbHBIX TOTUIMB SIBIISIETCSA J0OaBiIeHNEe MPUCaIoK (10 1% M30mpOnUIHUTPHUTA).
OpHUM U3 OCHOBHBIX MOKa3aTesel KayecTBa JAU3EIbHBIX TOIUIMB SBIISIETCS OO0IIee
collepkaHue cepbl. B COOTBETCTBUM ¢ TpeOOBaHUSIMU COJEp)KaHHUE CEpPhl B

TOBapPHBIX TOIUIUBAX JI0KHO ObITh He Oosee 0,2-0,5%.



HedrenepepabaTpiBaromiasi mpOMBIIIIIEHHOCTh BbITyckaeT ABa copta (AT u
JAM) TspKeNnbIX BBICOKOBSI3KUX TOIUIMB ISl CPEHEOOOPOTHBIX U MAJIOOOOPOTHBIX
IU3eNeil. JTU TOIUIMBA OTJIMYAKOTCS MO BA3KOCTH, KOKCYEMOCTH M TEMIIEpaType
3acteiBaHus. TorumBo JT mnpennazHadeHo myig Au3eseil, HE 00OpYyIOBaHHBIX
CUCTEMOM TOATOTOBKHM TOIUIMBA. TommmBo JIM MOKHO HMCHOJIB30BaTh TOJIBKO B
JIBUTATENSAX, WUMEIOUIMX CHUCTeMy NOAroTOBKM TtorumBa. TorumBa AT u M
FOTOBSAT Ha 0a3e OCTaTOYHBIX NPOJYKTOB - Ma3yTOB, KpPEKHUHI-Ma3yToOB,
MOJIYTYJPOHOB U TYAPOHOB. B HE0OXOAMMBIX CllydasiX JJIsl CHHXKEHHS BSI3KOCTH B
TOBapHBIC TOIUIMBA JOOABIAIOT 0O0JIEe JIETKUE MPOMYKTHI: COJISIPOBBIA JUCTHILISAT
MpAMON  TMEPErOHKH, KATAJIUTHUYECKUM Ta30Mb, NPOAYKTHl 3aMEIJIEHHOIO
KOKCOBaHUsI, TEPMUUYECKOIO0 KPEKUHIa U T.[I.

TomnmuBa 111 ra3oTypOMHHBIX JBHUrarenei: I'a3oTypOMHHBIE ABUTATENN
UMEIOT PsiJl MPEUMYIIECTB Mepe]l ABUTATENSIMU JPYTUX THUIIOB, MOITOMY OBICTPO
pacupoOCTPaHSAIOTCS B KauyeCTBE CHJIOBBIX arperaroB BO MHOTMX BHJAaX TEXHUKHU.
['maBHBIM JOCTOMHCTBOM 3THX JBHUTATENICH SBISIETCA BO3MOXHOCTH IOJTYyYECHUS
OOJBIION MOIIHOCTH B OJHOM arperare, T.K. 3TH JBUTATEId HMMEIOT Mallble
radaputel U Majblii BEC Ha E€AUHUILy MOIIHOCTU. ['a30TypOMHHBIN JBUTATEINb
MOET paboTaTh Ha TOIUIMBE JIIOOOTO BUAA - Ta3000pa3HOM, KUIKOM, TBEPJAOM U
nbUIeBHAHOM. OJTHAKO TPAHCIOPTHBIE TA30TypPOMHHBIE ABUTATENIN PACCUUTHIBAIOT
Ha MCIOJIb30BaHUE >KUJKUX TOIUIMB. Haumbosiee coBepllieHHbIE Ta30TypOUMHHBIC
JIBUTATEJIM C BBICOKMMH TapaMeTpaMu (MOIIHOCTHIO, TEMIIEpaTypoi ra3oB U T.J.)
YCTAHABJIMBAIOT HAa CaMOJIETaX, XU B KayeCTBE TOIUIMB JJISI HUX HCIOJb3YIOT
KEpOCHUHOBBIC (pakuuu TpsiMod mneperoHku Hedrei. Ha mHOrmx xopadiisx,
HEKOTOPBIX  TEPEKAYMBAIOIIUX  CTAHIHUAX, HEOONBIIUX  AJIEKTPOCTAHIIUIX
UCIIOJB3YIOT Ta30TYpOMHHBIE YCTAaHOBKHM, pAacCUYMTAaHHbIE Ha TOIUIMBA IS
ObicTpoxomHBIX jBurareneii. OmHAKO BO3MOXHOCTh U  IE€JIECO00PA3HOCTH
WCIIOJIb30BAHUSI Ta30BOM TypOMHBI BO MHOTHUX CIIy4asX OIICHMBACTCS
JIOCTYITHOCTBIO U CTOMMOCTBIO MPUMEHSIEMOr0 TOIUIMBA. B kKaduecTBe TOIUIUB [Jid
I'TY npemioxkeHo HCHOJIb30BATh IUCTWIUISITBI BTOPUYHOTO INPOUCXONKICHUS -

3aMCAJICHHOI'O KOKCOBAaHHMA MW TCEPMHUUCCKOIO KPCKHUHIA. HeI[OCTaTKOM TaKUX



TOIUIMB SIBJSIETCS IMOBBIIICHHOE COJEpPKAaHUE IO CPABHEHHUIO C JU3EJIbHBIM
TOIUIMBOM apOMAaTHYECKUX W HENPEIEIbHBIX YIJIEBOJIOPOJAOB U cMOJ. B ycioBusax
XpaHEHHsT M OCOOEHHO TIpU HarpeBe OHU OKHUCIAITCS C 00pa3oBaHUEM
BBICOKOCMOJIUCTBIX ~ OTJIOKEHWH.  [IpOoM3BOACTBO  NEMIEBBIX  TOIUIMB IS
ra3oTypOMHHBIX YCTAHOBOK SIBJISIETCA aKTyaJlbHOM MpoOaeMoil HedTenepepadoTKu.
TomnuBa /U1si KOTEIBHBIX YCTAaHOBOK: BO MHOrMX 0OJACTSAX TEXHUKU B KAayeCTBE
CWJIOBBIX arperatoB HMCHOJB3YIOT NapoTypOMHHBIE YCTaHOBKM. B KaudecTBe
TOIUIMBA JJIS CYIOBBIX U CTAllMOHAPHBIX KOTEJIBHBIX YCTAHOBOK HCIOIB3YIOT
XKUJKAE OCTATOYHBIE NPOAYKTHI PAa3JUYHBIX IPOIECCOB IepepaboTKu HePTH.
Kugkoe KOTENbHOE TOIUIMBO MMEET pAd MNPEUMYLIECTB MEpel TBEPAbIMU
TOIUIMBAMU: OOJIbIlIasl TEIUIOTa CrOPaHUs, BHICOKAsi CKOPOCTh M OO0Jbllasi MOJHOTA
cropanusi, HeOOJbINOE cojAepkaHue Oanmnacta (BOABI M 30Jibl), yA00CTBa
TpaHCIOPTUPOBaHUS U XpaHeHUs. JKujakue Tspkenbie HeTIHbIE TOTUTUBA (Ma3yThl)
BBIIIYCKAIOT II€CTH Mapok: Ma3yTsl (uorckue @5 u @12, mazytel Tonounsie 40,
100, 200 u TormmBo MII miia MmapreHoBCckux neuen. @norckue mazytel @5 u O12
IpeJHa3HaYeHbl JUIsl KOTEJIbHBIX YCTaHOBOK Kopabiyieih Mopckoro ¢uiota. Masyt
®5 moxy4aroT U3 MPOIYKTOB MPSIMOW TEPErOHKH CepHHUCThIX HedTei (60-70%
mazyta u 30-40% razoitneBbix (pakuwmii). [JJomyckaeTcs cojep’kaHue B HEM JI0
22% KepOoCUHOTa30iIeBBIX (hYpaKIUi TEPMUIECKOTO U KaTATUTUIECKOTO KPEKHUHTA.
Mazyt @12 npeacrasisger co00il cMech IPOIYKTOB MepepabOTKU MaTOCEPHUCTHIX
Hedeit (60-70% ma3zyTa npsimoit meperonku, okojo 10% ra3oiineBbIX Gpakuuii u
20-30%  kpekmHra-ocratka). Tomounsnidi wma3yr 40 OpuUMEHSIOT IS
napoTypOMHHBIX YCTaHOBOK Kopabsei; ma3yTel 100 m 200 - B cTrammoHapHBIX
KOTEJIbHBIX yCTAHOBKaX M MPOMBIIUICHHBIX I€4ax. TOMOYHbIE Ma3yThl
MPEACTABIIAIOT COOOM TsHKENble KPEKMHI OCTaTKH, a TaKyKe€ CMECH UX C Ma3zyTaMu
npsiMoi neperoHku. [Ipu momydyenuu mazyra mMapku 200 vHOrJa HMCHOJB3YHOT
ryapoH. TomoyHble Ma3yThl IO CPaBHEHUIO C (IIOTCKUMHU HMMEIOT OOJIbIINE

BA3KOCTDb U 30JIbHOCTL, COACPIKAT 0oJbIIIe CCPLI, CMOJIMCTBIX BCIICCTB U BOADI.



JIEKITHA Ne6.
OBE3BOKHBAHHUE H OFECCO/INBAHUE HE®TEH

JloObIBaeMas u3 Heap 3emiid HedTh, MOMUMO PACTBOPEHHBIX B HEMl razos,
COZIEPKUT HEKOTOPOE KOJTMYECTBO MPUMECEH - YaCTHUIIbI TIECKA, TJIMHBI, KPUCTAJUTBI
cosieit u Boay. CojeprkaHue TBEPIBIX YACTHI] B HEOUUIICHHOW HEPTH OOBIUHO HE
npeBbimaet 1,5%, a KoIM4ecTBO BOABI MOKET U3MEHSATHCS B IMIMPOKUX IMpEeiax.
C yBennueHHeM MPOJIOHKUTENBLHOCTH IKCILTyaTallu MECTOPOXKIACHUS BO3PACTAET
00BOJIHEHHE HE(TSIHOTO IJIacTa W COjAEep>KaHHUe BOJbI B J00bIBacMoil HedTu. B
HEKOTOPBIX CTAPhIX CKBAKWHAX KUIKOCTb, MMOJTydaeMas u3 1acta, coaepkut 90%
BOJbI U TOJIbKO 10% HedTu. J{ns nepekadyku Mo MarucTpaibHbIM HEPTEIPOBOIaM
pUHUMAIOT HEPTh, cosiepkaiyto He Oosee 1% Bonbl. B HedTH, mocTynaromiei Ha
nepepaboTKy, TOJKHO ObITh HE Oomee 0,3% BoAbI.

[IpucyrctBue B HePTH MEXaHWYECKUX TMPUMECEH 3aTpyaHseT ee
TPAHCIIOPTUPOBAHUE IO TPYyOONMpOBOJaM U TEepepabOTKy, BBI3bIBASI 3PO3UIO
BHYTPEHHHUX IOBEPXHOCTEH TpyO HEPTEHIPOBOJOB U 00pa30BaHHME OTJIOKECHUN B
TEIJIOOOMEHHUKAX, Te4aX U XOJOAWIbHUKAX, YTO MPUBOAUT K CHHUKCHUIO
kod(dumreHTa TermIonepenayn, MOBBIIIACT 30JIbHOCTh OCTAaTKOB OT IEPETOHKH
He(dTH (Ma3yTOB U TYJAPOHOB), COJAEHCTBYET OOPA30BAHUIO CTOMKHUX AMYIIbCHUM.

PacTtBopeHHBIC B BOJC M HAXOJAIIMECS B BUIE KPUCTALIOB B HEPTH COIH
BEIyT ce0s pa3inyHO. XJIOPUCTHIM HATPUM MOYTH HE TUAPOIUIYETCS. XITOPUCTHIN
KaJIbLIUA B COOTBETCTBYIOIIMX YCIOBUSX MOKET THIPOJU30BATHCS B KOJIUYECTBE
no 10% c¢ oo6pazoBanmem HCI. Xnopuctelii marauii rupponusyercs Ha 90%,
PUYEM THAPOJIU3 MPOTEKAET U MPU HU3KUX Temreparypax. [loatomy comu MoryT
OBITH MPUYUHON KOppo3uu HedTsaHOU anmapaTypsl. ComepkaHue cojieii B HEPTH,
noctaBigemot Ha HII3, nmomxuo ObiTh He Oonee 50 wmr/m, a B HedTH,
HaIpaBJIsIEeMOU Ha MEPEroHKY - He O6ojee 5 mMr/ia. OT OCHOBHOTO KOJIMYECTBA BOJIBI
U TBEPJBIX YaCTHUI] HEPTH OCBOOOKIAIOT IMyTEeM OTCTAaWBaHMs B pe3epByapax Ha
XOJIOAY Wi Tipu momorpee. OKOHYATENIbHO WX 00€3BOKHBAIOT U 00ECCOIMBAIOT

Ha CIICHUAJIBHBIX YCTAHOBKAX.



Bogaa u HedTh yacTo 00pa3yroT TPYJHO pa3AeIUMyI0 HEPTIHYIO IMYIBCHIO.
B obmeMm ciydae sMynbcHsl €CThb CHCTEMa U3 JBYX B3aUMHO HEpPAaCTBOPUMBIX
AKHUJKOCTEH, B KOTOPBIX OJHA pacIipesiejieHa B IPYyro BO B3BEIIEHHOM COCTOSIHUU
B BUJE MeIbYallliuxX Kamenb. Ta JKUIKOCTh, KOTOpas oOpa3yeT B3BEIICHHbBIC
KaIlJli, Ha3blBaeTcs AMUCIEPCHOM (pa3oif, a Ta, B KOTOPOW B3BEUIEHBI Kallld -
JTUCTIIEPCUOHHON cpenoi. CMonucThie HE(TH, coAepkKaliue HaTEHOBBIE KUCIOTHI
WIA CEPHUCTHIE COSAMHEHUS, OTINYAIOTCS OOJbIIEH CKIOHHOCTBIO K 00pPa30BaHUIO
IMYJIbCUI. OMyJBIUPOBAaHUI0O HEPTH CIOCOOCTBYET TaKKe HWHTEHCUBHOE
NepeMEIMBaHUE €€ C BOJIOH MpHU J0OBIYE.

Pasnmuyaror naBa Tuma HeTAHBIX OMYJbCH: HedTh B BOAEC WIU
rupoduIbHas dMYJIbCUS, U BoAa B HePTH, wiu TuapodoOHas sMynbcus. B
NEPBOM ciydae HE(TSHBbIE KAl 00pa3yloT TUCHEPCHYIO (a3y BHYTPH BOJHOMN
Cpelbl, BO BTOPOM - KaIuld BOJbI 00pa3yloT IucnepcHyto a3y B HeTAHOH cpene.
OOpa3oBaHUIO CTOWKOW 3MYJIbCUH MPEIIIECTBYET MOHUKEHHE IMOBEPXHOCTHOTO
HATSDKCHUS Ha TpaHUIle pasaena (a3 u cozmaHue BOKPYT YacTHIl AUCTIEPCHOM (pa3bl
IPOYHOIO aJacopOLMOHHOr0 ciosi. Takue ciom oOpa3yloT B CUCTEME TPETbU
BEILECTBA - 3MyJbraTopbl. PactBopumMbie B BoAe (rUAPO(GUIBHBIE) SMYJIbraTOPbI
CIIOCOOCTBYIOT OOpa30BaHUIO dMYJIbCUN THUMAa HEPTh B BOJE, a PaCTBOPUMBIC B
Hedrenponykrax (runpodoOnbie) - Boma B Hedtu. [locmegHuit TUN >MyIbCUiA
yaiie BCEro BCTpPEYaeTcss B MPOMBICIOBOW mpakTuke. K  ruapo@uiibHbIM
AMYJIbIaToOpaM OTHOCSTCS Takue IOBEPXHOCTHO-AaKTUBHBIE BEIIECTBA, Kak
HIENIOYHBIE MbIIA, JKEeNaTuH, Kpaxmaid. [uapodoOHBIMU SBISIOTCS XOPOIIO
pacTBOpUMBbIE B HEPTENPOAYKTaX MICIIOYHO3EMEIbHBIE COJM OPTaHUYECKHX
KHUCJIOT, CMOJIbI, a TaKX€ MEJKOAMCIIEPCHbIE YaCTHIIbl CaXXH, IJIMHBI, OKHCIIOB
METAJIJIOB | T.J., JJerde cMaunBaeMble He(pThI0, ueM BO/IOH. BBeneHne B OMyIbCHIO
JAHHOTO THUMAa SMYJIbraropa, CHOCOOCTBYIOIIEIO OOpa30BaHUIO 3MYJIbCUU
IPOTUBOIOJIOXKHOTO THUIA, 0bJeryaeT ee paccioeHue. ['mapodunbHas sMyIbCUs
JIETKO paspyliaercs B Boje, ruapodoOHast - B OeH31HE WK B OeH30I1€.

OcHoBHbIMU ~ (haKTOpaMH,  ONPEACISAIOUIUMMU  CTOMKOCTh  HEPTIHBIX

OMYJILCUM,  SABIAIOTCA  (U3UKO-XMMHYECKHE  CBOWCTBA  HE(PTH, CTENEHb



JUCIEPCHOCTH (pa3Mep YacTull), TeMIlepaTypa M BpeMs CYLIECTBOBaHUSA
AMyJIbCHH. YeM BhIlIE MJIOTHOCTh U BSI3KOCTh HE(PTH, TEM YCTOMYHUBEE 3MYIIbCUSL.
CrerneHb OUCIEPCHOCTU 3aBUCHUT OT YCIOBUW OOpa3oBaHUs AMYJIbCHUM, TpyJHEE
MOJJIAI0TCS Pa3pyLICHUIO MEJIKOJUCIIEPCHBIE AIMYJIbCHH. YeM BbIIIE TeMIIepaTypa,
TEM MEHee ycToilunBa HeTsHas dMYJIbCUSL. DMYJIbCUU CIIOCOOHKI "cTapeTs”, T.e.
MOBBIIATh CBOI0 YCTOWYHMBOCTH €O BpemMeHeM. CBeXHE SMYJIbCHUH JIET4e
MOJITAIOTCS Pa3pyIICHUI0 U TOITOMY OO€3BOKMBaHUE M 00ECCOMMBaHUE HEPTel
HE00XO0AMMO MTPOBOJIUTH HA TPOMBICIAX.

CyIiecTByIOT TpU Pa3HOBHIHOCTH METOJIOB pa3pylIeHUs HEPTIHBIX
AMYJIbCUH: MEXAaHUYECKHE, XUMUYECKUE U 3JeKTpuyeckue. Kaxxaplii U3 MeToa0B
OCHOBaH Ha CJIMSHUM M YKPYNHEHMM Kalelb BOJbI, YTO CIOCOOCTBYET OoJee
WHTEHCUBHOMY €€ OTCTauBaHUIO. BBIOOp OIHOrO M3 METO/OB ONPENEISeTCS
IJIaBHBIM 00pa30M THUIIOM HEQTSHONU SMYJIBCUU U €€ CTOUKOCTBIO.

K  mMexanmueckum crmoco0aM  pa3pylIeHHUs  OMYJbCUH  OTHOCATCS
OTCTauBaHUE, HEHTPU(DYTUPOBAHKUE U (PUIIBTPOBAHUE.

OTtcrauBaHue NMPUMEHUMO K CBEXXHM HECTOMKUM 3MYJIBbCHUSIM, CIOCOOHBIM
paccianBaThCs Ha HEPTh U BOAY BCIIEJCTBUE PA3HOCTHU INIOTHOCTENW KOMIIOHEHTOB,
COCTaBISIONIMX 3MyJbcHio. [Ipu 00e3BoXKMBaHMM HEPTEW Ha MPOMBICIAX IS
KOKIOW SKCIUTyaTallMOHHOM CKBAXKHMHBI WJIM JJISI TPYINIbl MX YCTaHABIHUBAIOT
anmapar Juisi OTCTauBaHMsI BOJbI OT HEPTHU - JETUAPATOP - MOJOTPEBATENb B BUJE
BEPTUKAJIBLHOM eMKOoCcTU auaMeTpoM 1,5-2,0 M u BbicoTol 4-5 M. B HUKHEN yactu
JeruipaTopa BMOHTHPOBAaHA Ta30Basi TOpeNKa, CBsA3aHHAs C aBTOMATHYECKUM
peryisitopoM Temmepatypel. HedThs 00byHO mnogorpeBatror no 600C. Ha
He(TENEPEroHHbIX YCTAaHOBKaX HE(PTh JOMOJHUTEIBHO IOAOIPEBAIOT  JJIs
oraesieHnst BoAbl A0 120-1600C u orcranBaHue BeayT NOA AaBiEHUEM 8-15 aTM,
HE JonycKas ucnapeHus Bojbl. [IpogomkurenbHOCTh ipoliecca 2-34.

Lentpudyruposanue: Ilpm >ToM Boga W MEXaHUYECKHE TMPUMECH
BBIJICTISIIOTCS M3 HeTU TOJA JEWCTBUEM IIEHTPOOEKHOUM cuibl. [leHTpoOexHas
CWJIa, a CJEN0BATEeIbHO, M CKOPOCTh OTIEJEHHUS Kalelb BOIbl HW3MEHSIOTCS

MPOMOPIMOHATIBHO PaJNyCy BpallleHUst U KBaJpaTy uduciia 00opoToB poropa. B



IPOMBIIIIEHHOCTH MPUMEHSIIOTCSI HEHTPU(DYTU U cenapaTopbl ¢ YUCIOM 000POTOB
or 3500 go 50000 B munyTty. Uem Oomblne dYucio OOOpOTOB, TeM OOJbIIE
paszenuTenbHas COCOOHOCTh LIEHTPU(DYTH, HO MEHBIIE €€ MPOU3BOJUTEIBHOCTD.
Manas  mpomyckHas ~— CIOCOOHOCTh  IEHTpU(yr, a  TakkKe  BBICOKHE
HKCIUTyaTallMOHHBIE 3aTpaThl - OCHOBHBbIC TMPUYMHBI OrPAHHMYEHHOTO HX
MPUMEHEHUS ISl IEIMYJIbIUpOBaHus He(TEH.

OuIbTPOBaHWE OCHOBAaHO HAa H30MPATEIbHOM CMA4YMBAaHUU BEILIECTB
Pa3IMYHBIMU KUIKOCTIMU. J{1s1 00e3BoxkMBaHus HePTEH (DUITBTPOBAHUEM MOXKET
UCITOJIb30BAThCS CTEKJIOBATA U CTPYXKKA U3 OCHUHBI, TOIOJISI U IPYTUX HECMOJIUCTHIX
MOpOJI JPEBECUHBI. MeNKHue YacTUIbl BOJBI, MPUIUNAs K OCTPHIM KpPOMKaM
CTPYKKA WM BOJIOKOH CTEKJIOBATHI, COCIUHSIOTCS B KPYIHBIC KaIllM, JIETKO
cTekarone BHU3. OUIbTPOBAIBLHBIE KOJOHHBI B OCHOBHOM MPHUMEHSIOT TaM, THAC
He(TSAHBIE AIMYJIbCUM YK€ pa3pylleHbl, HO KallIM BOJABI BCE €IIE AepXkKaTcs BO
B3BEILIEHHOM COCTOSIHMM U HE OCENaloT Ha JHO. DPPEKTUBHOCTD (PUIBTPOBAIBHBIX
KOJIOHH BbIcOKasi. CyIecTBEeHHBIM HEIOCTATKOM MeToa (GUIbTPOBAHUS SBISIOTCS
CpPaBHUTEIBHO  ObICTpas  3acopseMocTb  (UIBTPYIOIIEH  MOBEPXHOCTU
MEXaHUYECKUMHU PUMECIMHU U HEOOXOANUMOCTh €€ YaCTOW CMEHBI.

Xumuueckre MeToibl: PaspyrieHne HePTSHBIX dMYJIbCUN B 9TOM Cllydae
JIOCTUTaeTCsd  NPUMEHEHHEM  TOBEPXHOCTHO-akTUBHBIX  BemiectB  (I[TAB),
JNEUCTBYIOIIMX KaK Je3MyJbratopbl. PaspyiieHne He(TSHbIX 3MYJIbCUNA MOMKET
OBITh pe3yJIbTaTOM: a) aACOPOLIMOHHOIO BHITECHEHUS IEHCTBYIOIIETO 3MYJIbraTopa
BEILECTBOM C OOJIBIION MOBEPXHOCTHOW AKTUBHOCTHIO M MEHBIIEH MPOYHOCTHIO
a7COpOIIMOHHON TUIEHKH; 0) oO0pa3oBaHUs dMYJIbCUM MPOTUBOIOJIOKHOIO THIA
(uaBepcust (a3); B) pacTBopeHus (pa3pylIieHHUs) aJCOpPOIMOHHON TUICHKH B
pe3ysbTaTe €€ XMMUYECKOM PEeaklUuu C BBOJUMBIM B CHUCTEMY JI€IMYJIbIaTOPOM.
[Ipu BBIOOpE nEedIMyNbraTopa HEOOXOAMMO YUYUTHIBATH THI HEPTH (CMOJHUCTAS,
napaduHUCTas1), COJACPKAHME B HEW BOJbI, WHTEHCUBHOCTh IEPEMEIIUBAHUS,
TeMIepaTypy, CTOUMOCTh Mpenapara U T.1. PeareHT, mogoOpaHHbBIN sl TaHHOM
IMyJbcuid, YPPEKTUBEH TOJIBKO JUIsl HEE U 0€3 MPEeABAPUTEILHOTO UCCIEIOBAHUS

HE MOXET OBbITh PEKOMEHJI0BAH JJIs JPYrUuX 3MyJbcHil. [leamynbraTopbl BBOAST B



OTCTOMHBIE pe3epByaphl, B TPyOOMPOBOJ, CBSI3BIBAIOIIMI COOpPHBII pe3epByap C
00€3BOXKHMBAIOIICH YCTAaHOBKOM, M HEMOCPEJCTBEHHO B HE(TSIHbIC CKBAKMHBEL B
MOCJIEAHEM CIy4ae YMEHBIIAETCS BO3MOKHOCTh CTAPEHUS SMYJIbCHH.

Pa3pymienue smynbcuii XUMUYECKUMH METOJAaMU IPUMEHSETCS B IIMPOKUX
MacmTabax. OTH METO/Abl OTIWYAIOTCS THOKOCTBIO W TpocTOTOM. Jlyurmmmu
JeAIMYJIbraToOpaMyl  CUUTAIOTCS  Takue, KOTophle A((PEKTUBHO pa3pylIaroT
OMYJIBCHUIO, PACXOAYIOTCS B MajblX [03aX, HEACPUIMUTHBI, HE KOPPOIUPYIOT
anmnaparypy, He U3BMEHSIOT CBOMCTB HEPTH, O€3BPEIHbBI WM JIETKO U3BJICKAIOTCA U3
CTOYHBIX BOA. /[l yCKOpEeHHsS XHUMHUYECKOTO JAEIMYJIbIUPOBAaHUA HEPThH
IpPEeABAPUTEIHLHO MOJOTPEBAIOT.

[To xapakrepy JIeHCTBUS Ha HE(PTSIHBIE AMYJIbCUHU JEIMYJIBraTOPhl AEIATCS
Ha DJIEKTPOJIUTHI, HEINEKTPOJUTHI W Kojuiounabl. K snekTpoiauTam OTHOCSTCS
HEKOTOPbIE MUHEPAJIbHBIE U OPraHUYECKHE KUCIIOTHI (COJIsiHAs, CEpHasi, YKCYCHas),
mienoun (€AKUN HaTp, U3BECTh) U COJM (MIOBApEHHAs! COJIb, XJIOPUCTHIA KaJbLIUH,
YKEJIE3HBIM KyTIOpOC, XJIOPHOE )KeJie30, HadTeHAT AIFOMUHUS U T.1I.).

HesnexkTponuTel, NpUMEHSEMBIE B KadeCTBE JE€AIMYJbraTOpOB - 3TO
OpraHUYEeCKUE COEAMHEHUS, CIOCOOHBIE PACTBOPATH 3aLUIUTHYIO IUIEHKY
AMYJIbIaTopa, MOHWXKAaTh BSI3KOCTh HEPTH W TEM CaMblM CHOCOOCTBOBATH
OCaXAECHUIO 4acTHll BOAbl. K HUM OTHOCATCS O€H30J, CEepOyIJIepoJl, AalleToH,
crupThl, (eHos, 3¢upsl, OeH3MH U T.A. HeEdNneKTpoNuThl B MPOMBIILICHHBIX
YCIOBHUSIX HE MPUMEHSIOTCS M3-32 KX BBICOKOM cTOMMOCTH. B rpynmy
J€AIMYJIbraTOpOB - KOJJIOMJIOB BXOJSAT IOBEPXHOCTHO-AaKTHUBHBIE BEIIECTBA,
CHOCOOHBIE  MpeoOpa3oBBIBATH  HCXOJHYID  AMYJIbCHIO B 3MYJBbCHUIO
IPOTUBOIOJIOXKHOTO TUIIA, OCTA0JATH U pa3pylliaTh IUIEHKY dMyJbratopa. K takum
BemecTBaM oTHocsTcsl [IAB Tpex rpynn: aHMOHAKTUBHbBIE, KaTUOHAKTUBHBIE U
HEUOTECHHBIE.

DIIEKTPUYECKHE CIIOCOOBI paspyuieHus HE(TAHBIX AMYJIbCUH.
Hcnonb3oBaHue 3JIEKTPUYECKOro MO Uisi 00€3BOXKMBaHUA HedTel MIMPOKO
npumensiercss Ha npombiciax u HII3. Ilpu nomamanum nHedTsiHONW SMyNbcUH B

NEPEMCHHOC DJBJICKTPHUUYCCKOC II0JIC YaCTHULbI BOABI, 3aPsA’KCHHBIC OTPUIATCIBHO,



HAYMHAIOT MEPEIBUraThCsid BHYTPU DJJIEMEHTAPHOM KarulM, MNOpujaBas e
TpyIIEBUIHYIO (OPMYy, OCTPBIA KOHEI[ KOTOpPOW OOpalieH K MOJOKUTEIHHO
3apsHKEHHOMY  aniekTpoay. [lpu mepemeHe TOJSPHOCTH  DIIEKTPOJOB  Kariis
IpeTepreBacT HOBOE HW3MEHEHHE (OPMBI, BBITATHBASCH OCTPHIM KOHIIOM B
MPOTUBOIONOXKHYIO cTOpoHy. [loj nelcTBUeM Cul TPUTSHKEHHUS OTACNIbHbIC
KaIlJld, CTPEMsSICh MEpPEBUraThbCi B AJIEKTPUUECKOM II0J€ [0 HANpPABJICHHUIO K
MOJIOKUTEIBHOMY 3JIEKTPOAY, CTAJIKUBAIOTCS APYT € APYIOM U MPH JTOCTATOYHO
BBICOKOM TIOTEHIIMATe 3apsijia HaAcTymaer MpoOoil 0O0O0JOYKH NHAJIEKTPUKA, B
pe3ysibTaTe 4Yero MeEJKHE Kalull BOJbl YKPYIHSIOTCS, YTO M OOJIer4aeT HX
ocakjeHue B anekrpoaeruaparope. OOe3BOKEHHas HEPTh MNOJHUMAETCA U
BBIBOJIUTCSL CBEpPXY ODJIEKTPOJErHapaTopa. OMyJIbIUpOBaHHAs HEPTb MOCIe
MOJIOrpeBa KOHTAKTUpPYyETCs co cBexeld Boaou. K 3Toil cmecu [100aBistoT
Je3MYNbraTop, MOCJIE€ YEero OHa MOCTyHaeT B JBa MapajljiesibHO paboTaromMX
3JIEKTpoJieTuApaTopa. 3/1ech He(pTAHAs dMYNbCHUs pa3pylIaeTcs, BOJa BBIBOJUTCS
CHU3Yy B KaHaJIM3alMIo, a HEPTh CBepXy B OTCTOMHUK. OOE€3BOXKEHHAs H
obeccosieHHasi He()Th OTKAUYMBAETCSl B IPOMBICIIOBbIE HE(PTEXpaHWINILA U Jaliee B
HedTenpoBoa. IIpu nepepaboTke HECTONKOW dMYJILCUU MpolecC 00€3BOKMUBAHUS
MPOBOJUTCS B JBE CTymeHU: |-Tepmoxumuyeckas oOpabotka; |l-snmexrpuyeckas.
[Ipu pa3pylmieHHM CTOMKHUX 3MYJIBCUUA MPEAYyCMATPUBACTCSA TPEXCTYNEHYATAsT HUX
oOpabotka: |-tepmoxumuyeckas, Il u lll - snextpuueckas. Ilpu nByxcTynenuaroi
paboTe DJICKTPOJETHUIPATOPOB B COYCTAHUHM C TEPMOXHMHUYECKON 00pabOTKOM
CTeNeHb 00€3BOKMBAHUS U 00ECCOMMBAHMS HEPTAHBIX dMYIbCUN qocTUraer 98%
u Bbllie. CymecTBYIOT HECKOJIBKO BUIOB AJIEKTPOAETUIPATOPOB:

1) mwIMHIpUYECKHWE  DIEKTPOACTUAPATOPHl  MUMEIOT  HEOOJBIIYIO
MPOU3BOAUTENILHOCTh U TO3TOMY AJI1 OOECCONMBAIOIIEH YCTAaHOBKH TpeOyeTcs
CPaBHUTEJIHHO OOJIBIIIOE YHWCJIO TMapajuiebHO BKIIOUEHHBIX alllapaToB, YTO
YCIOXKHAET UX o0ciyxuBaHue. boriee BBICOKYIO MPOM3BOAMTEIHLHOCTH HMEIOT
chepuueckue (1rapoBbIe) AJIEKTPOACTUAPATOPHI. OnHako 1apOBBIC
AIIEKTPOJIETUAPATOPBl TPOMO3JKH U TpeOyroT OoybLIOro pacxoaa Meramwia. B

HACTOAIEE BpEeMs IIMPOKOE PACHPOCTPAHEHUE TMOJYyUYUSId TOPU3OHTAJIbHBIC



AIEKTPOJAETHIPATOPBI, KOTOPBIE IOMYCKAIOT BEACHUE IpoLEecca Mpu TEMIIEpaType
10 160°C u naBnenun 1o 18 atM. YcTaHOBKa UMEET MPOMYCKHYIO CIOCOOHOCTH 7
MJIH. T. He(pTH B roJ. O0eccoyBaHue BeAETCs ¢ JOOABKON BOJBI U I€AMYJIbIaTopa.
HedTp u3 pezepByapa HaCOCOM MPOKAYUBAETCS Ye€pe3 CUCTEMY TEINIOOOMEHHUKOB,
HOCJIEZI0BATEIBHO paboTarolue 3IeKTpoaeruapaTopsl. OIHOBPEMEHHO B He(Th
nojaeTcss ropsyas Bojga U AesMysbratop. OOeccoaMBaHUE IPOTEKAET B
AIEKTPUYECKOM ToJie HampsbkeHueM 32-33 kBt mpu temnepartype 120-130°C u
noA naieHueM 8-10 atMm. OOpaboTanHas HeGTh coaepkut 5-10 mr/im comel, 4To
MO3BOJIAET He(TEEeperoHHONW yCTaHOBKE paboTaTh 0€3 OCTAaHOBKM HAa PEMOHT HE
MEHEee JByX JieT. Amnmapar uMmeeT auamerp 3,6 M, IIMHY OKojio 18 M.
DNEeKTpOAETUAPATOPHI, IIPEeIHA3HAYCHHBIE JJIs1 BBICOKUX JIABJICHUM U TemIepaTyp,
aHAJIOTMYHBl MO KOHCTPYKLHMH, HO OOOpPYAOBaHBbI MPOXOJHBIMA U TMOJABECHBIMH
U30JIITOpaMU  JUIsl 3TUX pabouux ycinoBud. B TakoM ammapare sMyJbCUs
oOpabaThIBaeTCs MOCIEI0BATENILHO B TpEX 30HaX. B mepBoii 30He MeXly HUKHUM
MAaTOYHHKOM M YPOBHEM BOJbI, TPOUCXOJHUT MPOMBIBKA 3MYJIbCHH CIIOEM BOJBI,
coJieprKalleil 1eaMyIbraTop, B pe3ysibTaTe Yero OTAEISAIOTCS HanboJiee KpyIHbIE
karm Bogbl. Jlanee HedTh, mepeMelmiasich B BEPTUKAIbHOM HaIpaBIICHUH,
IIPOXOJIUT BTOPYIO 30HY, PACHOJIOKEHHYIO MEXIY YPOBHEM BOJBI U IUIOTHOCTBHIO
HIDKHETO 3JIEKTPOJIa, MOABEPTrasich BO3JEUCTBUIO CIA0OT0 3JIEKTPUUYECKOTO MOJIS.
3aTeM OHa MOMNaJaeT B CUIILHOE AJIEKTPUUECKOE MOJIE TPEThE 30HbI, HAXOAAIIEHCs
MEXy IBYMs 3JeKTpoAaMmu. Paznuuue B HampsDKEHHOCTH JIEKTPUYECKOTO TOJIsS
MO3BOJISIET B CpEeHEN 30HE 0OECIEUUTh BBIIETIEHUE U3 IMYJIbCUU 00JIee KPYIHBIX
YacTUL[ BOAbl U pa3rpy3uTh TaKUM OOpa3oM TPEThIO 30HY JUIsl BBIIOJHEHUS
HauboJee CI0XKHOM 3a/1a4uM - OTJEICHUE MEJIKUX Karesb BOJIbI.

CoptupoBka u cmemienre Hepredl. HedTu pa3ziaumuHbIX MECTOPOXKIECHUN
OTJIMYAIOTCA IO CBOEMY XHMHYECKOMY COCTaBy M TOBApHBIM CBoOiicTBaM. U3
HEKOTOPhIX HePTel MOXKHO TONYYUTh O€3 JOTMOJHUTENbHOW 00paboTKU
BBICOKOOKTAHOBBIM ~ O€H3MH; Jpyrue, cojAepkaT B OOJBIIOM KOJUYECTBE
napa(UHOBbIE YTIEBOIOPOAbI, SBIIAIOMINECS [ICHHBIM HEPTEXUMUUYECKUM ChIPbEM.

Cxema nepepaboTKku He(TH Ha 3aBOJIe, BHIOOP TE€X WJIM WHBIX TEXHOJOTHUUECKUX



IPOLIECCOB 3aBUCAT OT KadecTBa HeTH. [Ipu mepepaboTke cepHUCTHIX HEPTE B
COCTaB 3aBOJIa BKIIIOYAIOT YCTAaHOBKY IO OYMCTKE MPOAYKLIHU OT CEphI, a MpH
nepepadboTke napa@UHUCTBIX HETEeH - yCTaHOBKH JenapaduHU3AIIUN.

Opnako, pa3aenbHbIE COOpBI, XpaHEHUE M TepeKadyka HedTel B mpemenax
MECTOPOXKACHUS C OOJBIIMM YHUCIOM HEPTSAHBIX IUIACTOB CHJIBHO OCIIOXKHSIOT
He(TENPOMBICIIOBOE XO3SIICTBO M TpeOyeT OOJBIINX KalUTaJIOBIOKEHUN Ha
COOpPY’KEHHE OTPOMHOTO PE3epBYapHOro MapKa U CIOXKHOW CeTH HePTEIpPOBOIOB,
No3TOMY OJu3KuE O (PU3UKO-XMMUYECKUM U TOBApHBIM CBOMCTBaM He(dTH Ha
OpPOMBICTIaX CMEUIMBAIOT W HANpPaBIAIOT Ha COBMECTHYIO IEpepaboTKy.
CMemmBaTh  He(TH  PEKOMEHIYETCS ~ TOCie  MPOBEICHUS  KOMILJIEKCa
UCCIIEIOBATENbCKUX  paboT. MHaue MoXeT Mpou30HMTH  00ecLieHUBaHUE
noisydyaeMol  mpoaykuuud. Hampumep, ecnm  cMemMBaTh CEPHUCTYIO U
MaJIOCEpHUCTYI0 HE(Th, TO HE YJIACTCAd MOJYYUTh MAJIOCEPHHUCTHIA HEDTIHON
KOKC, SBJISIFOITUICS 0CO00 IIEHHBIM U JAeGUIUTHBIM NPOAyKTOM. Takum o0Opazom,
10 BOIIPOCY O COPTHPOBKE HE(PTEH MOKHO CIENATh CIETYIOIINE BEIBOIBI:

1) copTupoBke HeTel TOHKHO MPEIIeCTBOBATh INIyOOKOE U BCECTOPOHHEE
HCCJIEIOBAaHNE TOBAPHBIX CBOMCTB CHIPHSI U MOJIy4aeMbIX U3 HErO MPOAYKTOB;

2) cMmemuBaTh Iey1ecoo0pa3Ho JHIIb Takue HePTH, KOTOPhIE OJIU3KHU TI0
(U3UKO-XUMHUYECKUM CBOMCTBAM;

3) HemomycTUMO CcMelleHue HepTed, MpU KOTOPOM TEPSIOTCS LIEHHbIE
CBOMCTBA OJIHOTO M3 KOMIIOHEHTOB M3-3a HU3KOI'O KadecTBa JPYroro KOMIOHEHTa
HedTecmecw;

4) cMelieHre HeTel ¢ pa3IMYHBIMU CBOMCTBAMU JIOMYCTUMO JIMIIb B TE€X
Clly4asiX, KOTJla OHO TPHBOJUT K OOJaropakMBaHUIO CMEIIAHHOTO ChIPhS H
MIPOM3BOJACTBY HE(PTENPOAYKTOB, YIOBICTBOPSIOMIMX HOpMaMm Oe3 MOBBIMICHUS
3aTpaTr, MPUMEHEHHUS JOPOTOCTOSIIIMX PEAreéHTOB M CIOXKHBIX TEXHOJOTUYECKUX

MIPOIIECCOB U NMPHUEMOB OUUCTKH.

JIEKIHA Ne7.

bOPbFA C ITIOTEPAMH JIETKHX ®PAKIIHH H CTABUJIH3AIIUA HEDTEH



[Ipu nmepememiennn HEPTH OT CKBAXWH J0 HE(PTE3aBOACKUX €MKOCTEH W3
HEE HUCMapATCS Hanbojee Jerkue KOMIOHEHThl (MeTaH, dTaH, MpomaH U T.1.,
BKJIIOYasi OCH3WHOBBIE (PpaKIuu), KOTOpble OE3BO3BPATHO TEPAIOTCS, €CIU HE
MPUHATH CIEIUATBHBIX MEP MO TEPMETU3AIUU EMKOCTEN U COOPY BBIACIISIIOIIUXCS
ra3oB U napoB: Takue moTepu MOryT T0CTUraTh 5% oT HedTH.

Crnenyer, 4TO MpU TPAHCHIOPTUPOBAHUU OT HEPTEIPOMBICIOBOIO Tpara 10
HedTenepepabaThiBatoiero 3aBoja u3 HepTu mnorepsHo 2,2%  (pakuui,
Beikunaromux 10 100° C. EcTecTBEeHHO, 4TO 4YeM JIOJbIIe XpaHUTCS HEDTh, TEM
Oonbllie TepseTcs JEeTydyux KommoHeHTOB. C Jpyrod CTOpoOHBI, eciu B HedTH,
MOCTYMNAIOIIEH Ha MEePEeroHKy, COAEPKaTCs ra3000pa3Hble YIIIEBOAOPOAbl, TO OHU
O0TOMpaloTCA BMECTE C OCH3MHOM U OH JIENIAeTCs HECTaOMJIBHBIM, T.€. CIOCOOHBIM
W3MEHATh CBOM ()PAKIIMOHHBIN COCTAB P MEPEKAUKE U XPAHCHUH.

[TockonbKy TOTEpU JETYYUX KOMIIOHEHTOB M3 He(PTH M HEPTEMPOIYKTOB B
OCHOBHOM TMPOUCXOJSIT B pe3epByapax, paccMOTpuM Oosee MoApOOHO STOT
ciyyail. [lpu HamolHeHMM pe3epByapa M3 HEro B arMocepy BBITECHAETCS
HEKOTOpbIH  O00BEM  BO3/yXa, HACBHINIEHHBIM  MapaMud  YIJIEBOJOPOJIOB,
BBIJICJTUBIIUMHUCS U3 HEPTH WM HePTEMPoIyKTa, MOCTYMAOIIUX B pe3epByap. ITO
SIBJICHUE U3BECTHO IO/ Ha3BaHWEM "00JIbIIOro apixanus" pesepyapa. KomnuecTBo
YTIIEBOJOPOIHBIX Ta30B U HE(PTIHBIX TTAPOB, BHITECHIEMBIX U3 pe3epByapa MpH €ro
3arM0JIHEHUH, MOKET ObITh ONIPEICIICHO 10 HOMOTPaMME.

JlaBieHne HaCBIIIEHHBIX MapOB OMPEACNSIOT MO rpaduKy Yepe3 JaBJICHUE
HACBIIIEHHBIX TapoB 1o Peliny. IIpy ogHOM M TOM € NaBIEHUM IOTEPU OT
UCIapeHus TeM Oouibllie, 4eM OoJjblle HedTH MOCTYMAeT B PE3epByap M YeM
OombIlie TapIHaAlbHOE JIaBJIEHWE JIETyuynX KOMIOHEeHTOB. [locienmnee B CBOIO
ouepe/lb BO3pACTACT MPU TMOBBIIIEHUUA TEMIIEPATYPhl U KOHIICHTPAIUN JIETYYUX
KOMIIOHCHTOB B He(pTH (OCH3UHE).

[Ipu xpanenun HedTH W HEPTENMPOAYKTOB B pe3epByapax HAOIIOMAIOTCS
MOTEPU OT TAaK HA3bIBAEMBIX MaJbIX JIbIXaHUU pe3epByapoB. Maible IbIXaHUs
MpPOTEKAIOT MO cieaymeil cxeme. JlHeM mapbl B ra30BOM MPOCTPAHCTBE

pe3epByapa HarpeBaroTCs, MPU 3TOM JaBjeHue MoBbimaercs. Korna naBienue



NapOB MPEBBICUT BEIMYHMHY, HAa KOTOPYK) PACCUMTAH JAbIXaTEJbHBIA KJIAIlaH,
MOCJICTHAN OTKPBIBACTCSI W cOpachiBaeT 4acTh mapoB B armochepy ("Bbiaox").
Houbto, korga TemiepaTypa B Ta30BOM HPOCTPAHCTBE TOHUMXKAETCS, Ta3bl
CKUMAIOTCA, B pe3epByape o00pa3yercss BakyyM, [bIXaTEJIbHbIA  KJanaH
OTKpBIBA€TCS U aTMOC(EepHBbI BO3IyX NOCTYMAaeT B pe3epByap, 3aloiHss €ro
razoBoe npoctpaHcTBo ("Baox").

JUtst cokpanieHusi NoTepb OT UCHAPEHUS MPEII0KEHO MHOTO MEPOIPHUSTHIA.
CaMbIM HAJIEKHBIM W3 HUX SIBISETCS YCTPOIMCTBO T€PMETUYHBIX PE3EPBYapoOB,
OCH30XpaHWJIMIL C JBIIIAIIMMA KPBIIIaMH, ABIIIAIIUX OaJIOHOB, PACCUMTAHHBIX
Ha atMoc(epHOE NaBJIEHHE, U CPEPUUECKUX PE3epBYapoOB, MPHUCIOCOOJIIEHHBIX K
XpaHEHUI0 OEH3MHOB IO MOBBILICHHBIM JaBlieHUEM. bonbliloe 3HaueHne UMEroT
repMeTu3anus 000pyJOBaHUA IO J00bYEe HE(DTH Ha MPOMBICIAX; YMEHBIIECHUE
ra3oBOT0 IIPOCTPAHCTBA B PE3€pByapax IyTeM YCTPOKWCTBA IUIABAKOLIUX KPBIII WITU
IJIABAIOIIMX TOJIMBUHUJIOBBIX MOKPBITHM; OXJIAXKJEHUE KpPBIII U CTEHOK
pe3epByapoB IyTEM OpOIICHHS WX BOAOW, OKpAlIMBAaHWE HApPYXHBIX CTEH
pe3epByapoB  alOMUHHEBOM Kpackod W T.. ComnocraBisisi pas3iudHbIe
MEpOIpUATHA IO OOpPHOE € MOTEPSMHU, MOXKHO OTMETHUTH cienyromee. [pimamue
OQJIJIOHBI M KPBIIIU SIBJISIOTCS COBEPIICHHBIMU YCTPOWCTBAMH JJISI COKPAIICHHUS
NOTEPH JIETYYUX KOMIIOHEHTOB. OJIHAaKO Ha MX COOPYKEHHE PACXOIYETCS MHOIO
MeTasula U OHU CIIOKHBI B U3TOTOBJIEHUU. B CBSI3M € 3THM OJIMH JbIIAIIUN 0alIoH
CTaBSIT HA HECKOJIBKO PE3ePBYapoB, INIABHBIM 00pa30M OEH3UHOBBIX.

Jpimamumu 0ajuioHaMu Ha3bIBAIOT pe3epByapbl eMKocThio a0 10000 M3,
JTHUIIA ¥ KPBIIIM KOTOPBIX BBIMOJHEHbI M3 THOKOW CcTaiu TOdIMMHON 2 mM. B
HepaboueM COCTOSIHUM Kpbllla U JHUILNE CONpPUKACAIOTCS Jpyr ¢ Jpyrom. B,
paboyeM COCTOSHUM OaIOH HANOJIHAETCS U KpbIla MPUITOAHUMAETCS HA BBICOTY
2-3 M. JIlns ypaBHOBEMIMBaHUS OAJIJIOHA MPETYCMOTPEHBI 0COOBIE TTPOTHBOBECHI.
B3ameHn apimanux 6aJuI0HOB MOTYT OBITh HCTIOJIb30BaHbl OOBIUHBIE a3 0JIbAEPHI.

Jlpllianiyue Kphllid JOMYCKAlOT YBEJIMYEHHE O00beMa XpaHWIMINA Ha
BEIMYUHY 110 5% OT MEPBOHAYAIBHOM, YTO AOCTATOYHO ISl JIUKBUAALMH NOTEPH

OT MaJIbIX JIbIXaHMM MpU 3alOJIHEHHOM pe3epByape. M3roToBisioTcs OHU U3



ruOKoi ctanmu ToamuHOM 3-5 MM. HmkHee mojoKeHUE KpBII OTpaHUYMBAETCS
ONMOPHBIMH CTOJI0AMU. Pas3pblB KphIIM NpU YPE3MEPHOM pPACHIMPEHHH Ta3a
MpeI0TBpaIlaeTCs CreUaIbHBIM MPEIOXPAHUTEIBHBIM KIIAMIAHOM, BBITYCKAIOIUM
M30BITOYHBIN Ta3 B aTMOCheEpy.

[1naBaromiye KpbIIM MOYTH MOJHOCTHIO YCTPAHSIOT MOTEPU OT MCHAPEHUS
npu  OONBIIMX W MalblX JbIXaHHWSX pe3epByapoB. [lnmaBaromias kpblima
MpEACTaBIsAeT COOOM MONBIA MHUCK W3 2-3 MM JIMCTOBOW cTanu. PamuanbHbIMU
NEeperopojkaMi  OHa  paslieJleHa Ha  pAl  TePMETHUYECKHMX  OTCEKOB,
NpEeayNpeXIA0IINX €€ MOTOIJIEHUE B ciaydae Teud. [naBatomme Kpbllm TsKenee
OOBIYHBIX U 00x014TCA 1oporo. KpoMe Toro, oHu TpedyrOT NOCTOSHHOTO YX0/1a O
CIyCKy JOJI€BOM BOJBI, OYMCTKE OT BBIINABIIEIO CHEra W IPEIyNpPEXICHUIO
3aMep3aHusl 3aTBOpa MPHU CUIIbHBIX MOpo3ax. [lmaBatonue KpbIy BO BpeMs IPO3bl
He 0e30I1acHBI B [T0’KapHOM OTHOIIEHUHU.

OpUTHHAIBHBIM  ABJISIETCSI NTPUMEHEHWE ITOJIMBUHUIXJIOPUIHOTO KOBpA,
IUIABAIOIIEr0 B LMJIMHAPUYECKUX pe3epByapax Ha IMOBEPXHOCTU HeDTH WU
HepTenpoaykra. KoBep npezacrasiser ruOKyro MOTMBUHWIXJIOPUIHYIO IJICHKY, K
KOTOPOM CHHM3Y MPUKPEIUIEHbI MOIUIABKK U3 TOTO k€ Marepuayna. OH MOKpPBHIBAET
BCIO CBOOOJIHYIO MOBEPXHOCTh >KMJKOCTH 3a UCKIOYEHHEM KOJblla MHUPUHOU 2,5
CM OT CTEHOK, B KOTOpPOM BMOHTHpPOBaHbl Z-o0Opa3Hble ymioTHUTeIH. Kosep
coOMpaeTcss M3 YacTei, CBA3AHHBIX MEXAy co00il 3acTexkoil-monHuen. Jls
CIyCKa KOHJEHCHUPOBAaHHOW JKUAKOCTH HMEIOTCA  CIEUUalbHbIE  TPYOBI.
[TonmMBUHUIIXJIOPUAHBIE KOBPHI CHIDKAIOT TOTEepH OT ucmapeHus Ha 60-90%.

Crabummzauus Hedreil. [ns cokpameHus n0OTepb OT HCMAPEHUS U
yJIy4IIE€HUS YCIOBUN TPAHCHOPTHUPOBAHUS HE(PTh MOABEPraloT CTAOMIN3AIIH, T.€.
YAAJIIEHUIO HU3KOMOJIEKYJIPHBIX YIJIEBOJOPOAOB (METaHa, dTaHa W MpolaHa) a
TAaK)KE€ CEpOBOJIOPOJA HA IMPOMBICIAX WM HAa TOJIOBHBIX IE€PEKAYMBAIOIIMX
CTaHIUSAX HEPTEIPOBOIOB.

Ha puc.1.1 mnpencraBneHa oaHa HW3 BO3MOXHBIX CXEM Je€rasaluuv U
crabunuzaruu Hed Ty Ha mpoMbIciax. [locTynaromas U3 CKBaKUHBI Ta30-HEPTIHAS

CMCCh  BCIICACTBHUC II€pCriajga JI&BHCHHﬁ, co3gaBacMoro  pCaAyKnnOHHBIMU



Kkiananamu 8 U 9, B razocenaparopax 2 u 3 pasaenseTcs Ha )XHUIKYIO (Boja, HeTh)
U ra3oByl0 (¢a3pl. ['a3pl BBICOKOTO M CpEAHErO MaBJICHHWI HANpaBIIOTCS B
COOTBETCTBYIOIIIME Ta30Bble MATUCTPAIA, a HEPTh B KOJIOHHY-cTabumuzarop 4. B
TOM almapare 3a CuYeT IMOJABOJA Temjia 4Yepe3 KUIATWIBHUK 5 Hu3 HedTu
BBIICJISIIOTCSL B MapoByr0 (ha3y pacTBOpPEHHbIE B HEH HU3KOMOJEKYISIPHbBIC
yraeBoAopoabl. ['a3o-mapoBasi cMeCh  BBIBOJUTCS  CBEPXY KOJOHHBI 4,
KOHJIEHCUPYETCA B KOHJEHcartope-xonoawibHuke 10, mocie yero KOHIEHcaT
MOCTyIaeT B rasocemnapatop 6, rae pasiensercs Ha KUAKYIo (a3y - ra3oBbld
OeH3MH M ra3 HU3Koro AamieHud. [locrmenHuil coxumaercss KoMIpeccopom 7 u
BMECT€ C Ta3aMU BBICOKOTO M CpPEJHEro JaBJICHHM HampaBiseTcs Ha
rasonepepadaTsiBaominii  3aBoA. OcCBOOOXKJEHHAass OT pacTBOPEHHBIX Ta30B
cTabuibHass He(PTh CHHM3Y KOJIOHHBI 4 MOCTymaeT B pe3epByap, a OTTyJda IO

HedTenpoBoay Ha HedTenepepadaThIBAIOIIUN 3aBO/I.
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Pucynok 1.1 IlpuHuunuanpHas cxeMa yCTaHOBKH JUIS Jera3anur HedTh Ha
npombiciiax: 1 - BeIKa; 2, 3, 6 - razocenaparopsl; 4 - KOJOHHA CTa0UIM3aTop; S -
KHTSITWIBHKK; 7 - KOMIIpeccop; 8, 9 - peayKImoHHbIe KianaHsl, 10 - KoHIeHcaTop-
xonoauiabHuK. JIuaum: | - ceipas HedTh, |I-1V - ra3; V - rasoseiii 6ensun; VI -

cTabuJIbHAsI HEPTh.

Cxema NpOMBICIOBOI CTaOMIM3alIMOHHOW YCTaHOBKH, HCHOJIb3yemas s

He(Tel ¢ BBICOKMM COJIEpKAaHUEM PACTBOPEHHBIX ra3oB, IpHBeAeHa Ha puc.l.2.



[To sToit cxeme HedTh HacocoM | mpokauMBaeTcs yepe3 TEIIIOOOMEHHUK 2 B
BOJOTPSI3€OTCTOMHHUK 3, TI€ OTCTAMBAETCS OT BOJBI, M 3aT€M HAINpAaBIACTCA B
PEKTU(PUKALMOHHYIO KOJIOHHY 4, pa0oTarollyo MOJ JaBjieHHeM OT 2 g0 5 am.
[lepeTekas mo Tapenkam KOJOHHBI, HEPTh OCBOOOXKTACTCS OT JETKUX (PPaAKIUH,
KOTOpblE, TMpOHAsS BMeCTe C Ta3aMd  KOHJEHCATOP-XOJIOAWJIBHHUK 35,
KOHJICHCUPYIOTCSI U cobuparorcs B razocemnaparope 6. 3nech
HECKOHJICHCUPOBAHHBIC Ta3bl OTACISIOTCS OT JKHIKOU (Da3bl, COCTOSIIEH TIIaBHBIM
oOpazoM u3 OyTaHa, MEHTaHa, rekcaHa W BhICIIUX. [lepBble HampaBisAIOTCS B
ra3oByl0 MarucTpajib U Jajiee Ha ra30-PpakIuOHUPYIOLIYI0 YCTAHOBKY, a BTOPbIE
yepe3 TEIIOOOMEHHUK 7 B CTaOWJIM3allMOHHYIO KOJOHHY 8 Ta30BOro OEH3HWHA.
Kononna 8 paGoraer mox naBieHueM 8-12 am. JluiieHHass HU3KOKMITSIIIUX
dbpakiuit HePTh TOopsuMM HacocoM 10 YaCTUYHO MOAAETCS HA LUPKYJALHUIO B
TpyOuaTyro meub 9, a ocraBmasici 1ojisi HacocoM 11 HampaBnsercs uepes
TEIJIOOOMEHHHMK 2, KHISATWIBHMK 12, XOJOOWJIBHMK 14 B €MKOCTh
CTaOMJIM3UPOBAHHOM HEPTH.

Jlerkue O€H3MHOBBIE (pPAKIUU, PEKTUPUIUPYSACH B crabuinusatope S,
OCBOOOXKIAIOTCS OT HM30BITOYHOTO KOJIMYECTBA MPONaH-OyTaHOBBIX (paKUUi.
[Tocnegnue nocie KOHACHCAMU U OXJIAXKIEHUs B KOHAEHcaTope 15 mocTymnaroT B
razocemnaparop 16, oTKya yacTh KOHJIeHCaTa HacocoM 18 momaeTcst Ha OpoIIeHUE,
a M30BITOK TMEpPEeBOJUTCS B  E€MKOCTh  CXKIDKEHHOTO Trasa WId Ha
razonepepadaThIBalONIil 3aBo Ha paszzieneHue. CTaOMiIM3upoBaHHBIM OCH3UH
MPOXOJUT Yepe3 KUMATWIHHUK 12, TermooOMEHHUK 7 U XOJOAUIbHUK 13, a nanee
aM00 HampaBisieTCs] B €MKOCTb, JMOO CMENIMBAETCS CO CTa0MIM3MPOBAHHOU

He(THIO M HaMpaBIgeTCs Ha HeTenepepadbaThIBAIOIIHI 3aBOI.
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Pucynok 1.2 Cxema ycraHoBkum crabunuzanuu Hedrtm: 1, 11, 17, 18 -
Hacockl; 2, 7 - TemnooOMEHHUKH; 3 - BOAOOTAEHUTENh;, 4 - mepBasd
peKTU(PHUKAIMOHHAS KOJOHHA; 5, 15 - KOHIEHCATOPBI-XOJOAUIBHUKH; 6 - EMKOCTb
OeH3uHa; 8 - BTOpas pekTU(UKAIIMOHHAS KOJOHHA; 9 - meub; 10 - ropsuuii Hacoc;
12 - KUMSATHIBHUK C MApOBBIM mpocTpaHcTBoM; 13, 14 - xonmomunbHHKH; 16 -
eMKocTh opoienus. Jluauu: | - ceipas vedrts; Il - cyxoit ras; Il - cxmwkeHHBIN

ras; |V - crabunbHast HedTh; V - OCH3UH.

JIEKITHA NeS.
IIPON3BOJCTBEHHO-ITPHEMHAS OIIEHKA HE®TEH H OCHOBHBIE HAITPABJIEHHUA
HX IEPEPABOTKH

[InanupoBanue HeTenepepadoTku, npoektupoBanue HII3, nmpaBunbHas ux
JKCIUTyaTallisi W TOCTOSSHHOE COBEPIICHCTBOBAHHE TEXHOJOTUU MPOLECCOB
TpeOyrOT TJIyOOKOrO 3HAaHMSI ChIPbS U €ro MOTEHUIHUAIbHBIX BO3MOKHOCTEH.
Bospiiyto moMomis B 3TOM OKa3bIBAIOT JIaHHBIE JIA0OPATOPHBIX HCCIIETOBAHUM,
pEeabSBISIEMbIE B BUAC KPUBBIX pa3roHok Hedtel, T.e. kpuBbix UTK, OU, a
Takke TpapuKOB IUIOTHOCTH, MOJIEKYJISPHOTO Beca, BS3KOCTH, TEMIIEpaTyphl
BCIIBIIIKA M JAPYIMX KOHCTaHT pa3lu4HbIX HePTSIHbIX (pakuui. Meroanka
IIOCTPOEHUsI KPUBBIX PA3rOHOK 3aKitoyaeTcss B cienyromem. Ha cranpapTtHOM
kojonke UTK ot neperonsiemoit Heptu otouparot 3% -Hbie (10 Becy) Gppakluu.

Kaxnayro ¢pakuuioo aHaIu3upylOT U 1O TOJXYYEHHBIM J@HHBIM CTPOSIT CEPHI0



rpa¢ukoB. [lonb3ysacs 3TumMu rpadukamMu, MOKHO OTIPEIETUTh BBIXOJ U KaueCTBO
Kakxaoi (pakmuu. Ho 3TOT MeTonm ompeneneHusi BHIXOJAOB TOBAPHBIX (pakKIuid
SBJISIETCS] MPUOIMKEHHBIM. TOYHOCTh METO/Ia 3aBUCUT OT CTEIEHH COBIAJCHUS
YETKOCTH PEKTH(UKAIMK B JaOOPATOPHBIX W B 3aBOJCKHUX YCJIOBHUSX, OT TOTO,
HACKOJIbKO KPHBBIE PA3rOHKH OJIMKE MOAXOIAT K MPSMBIM JIMHUSAM, HACKOJIBKO
y3ka oTOupaeMas ¢pakuus U Kak TOYHO (UBHKO-XUMHUYECKHE CBOMCTBA
MOAYHMHSIOTCS TPABUITY aJIMTUBHOCTH.

[Ipy ycTaHOBIEHMM BBIXOAOB MOTOPHBIX TOIUIMB PYKOBOICTBYIOTCS
IJIaBHBIM 00pa3oM (PpakIIMOHHBIM COCTABOM M aHTUJIETOHAIIMOHHBIMU CBOMCTBaMU
JUCTUIIIATA, a TAKXKE COJICPKAHUEM B HEM CEpbl. beH3WHOBBIA NUCTUILIIAT MOCTE
€ro OYUCTKHU OOBIYHO pa3roHsoT Ha 10-rpagycHbie gpakiuu. U3 stux dpaximit
3aTE€M COCTaBJIAIOT cmecu, BbIkumaromme g0 80, 90, 1000C u T.1. CBoiicTBa
cMecel, KaKk B YHUCTOM BHUJE, TaK U C J0OABKON ATHIOBON KUIAKOCTH JIETAIBHO
n3y4yaroT. Ha OCHOBaHMM MOJYYEHHBIX JAHHBIX CTPOSIT KPUBBIE OTIEIBHO IS
OCH3MHOB, MO KOTOPHIM IO 3aJaHHOW J0JIE OTrOHa OT HE(PTU OMNPEACIISIIOT
OCHOBHBIE CBOMCTBA OTOMPAEMbIX OCH3MHOB.

O kadecTBE M BBIXOJAaX KEPOCHHOB CYISAT HAa OCHOBAaHHM HCCIICIOBAHHUS
KOMIIO3uIMii u3 1-rpagycubix dpakumii, Beikunaromux ot 120 go 300-320 °C. 3a
BBIYETOM HEKOTOPBIX MEPBBIX U MocheAHNX u3 10-rpamycHbIX (Ppakiuil mosyqyaroT
KEpOCHHBI, oOTBeHarmue 1o kadectsy Hopmam ['OCT. Jlmg mnogydeHHBIX
KOMIO3ULIUA  ONPENENSOT IUIOTHOCTh, BBICOTY HEKONTAILIErO0 IUIAMEHH,
comepkanve cepbl M T.1. [logoOHO »TOMY ONpeAeNsiOT BBIXOJ M KayeCTBO
dbpakiuu  au3eabHOTO  TomuiMBa.  pakIMOHHBIM  COCTaB  JAUCTUIUISITOB
MEePECUUTHIBAIOT HA (PAKTUYECKUM UX COCTAB IO KPUBBIM C TTOMOIIBIO TpaduKa.

[ToreHuManbHOE COACPKAHUE JTUCTWUISITHBIX M OCTaTOYHBIX Macell B
HePTIAX ONpeAensIoT ¢ TOMOIIBI0  afACOPOIMOHHOrO MeToaa. MacIsSTHbIH
JUCTUJUIAT HAIpaBSIOT Ha JenapapuHU3auio. 3areM aenapaduHUPOBAHHOE
MacJjio TOJIBEPraiT aJCOPOIMOHHOMY pa3JelieHUI0 (MpOIyCKalT 4Yepe3 Clou
CWIHMKAreys) W TMojy4yaloT mnapaduHo-HadTeHOBYI0O dYacTh aucTwisTa. Ha

CUJIMKArcji€ OCTAal0TCA apOMAaTHYCCKHC YIJICBOAOPOJAbI M CMOJIMCTBIC BCHICCTBA.



[IpompiBast cCuiHMKarelb TOCIEAOBATENBHO PA3IMYHBIMH  PACTBOPUTEISIMH,
JecopOUpYIOT CHayajla JIETKME apOMaTHYeCKUE YTIJIEBOAOPOJIbI, 3aT€M CpEIHHE,
MOJIYTSDKENbIe, TsDKENble M CMOJIUCThie BemiectBa. CmemmuBas napaduHo-
HaTEHOBYIO (ppakivio BHauUaje C JETKUMH apOMATHUYECKUMHU YTIEBOJIOPOAAMH,
3aTeM CO CPEAHUMH U TOJIYTSHKENIBIMU MOIYYaroT JUCTUIUIATHBIE Macia 3aJJaHHOTO
KauecTBa. Brixoa ero Ha HETh U COOTBETCTBYET MOTEHIIMATIBLHOMY COJEPKaHUIO
ATOr0 Macia B He(TH.

Jlist onpeneneHuss MOTEHIMAIBHOTO COJIEPkKAHUSI M KayecTBa OCTATOYHOIO
Macjia BHayajle TYApPOH IMOABEpraioT naeachanbTH3AIMH, a 3aTeM pa3IessioT
neacdanbTu3ar Ha cuiukarene. [lomydeHHy0 mpu aacopOIMOHHOM pa3leiIeHUN
napaduHO-HAPTECHOBYIO (PPAKIMI0O CMENIMBAIOT C JIETKUMH apOMaTHYECKUMU
yraeBogopoaamu. Cmech  TOABEpPraloT  jAenapaduHU3AMU € [TOMOIIBIO
n30upaTeNbHBIX pacTBopuTeNiel. JlenmapaduHUPOBAaHHOE MACIO CMEIIMBAIOT CO
CPEIHUMHU  apOMAaTHYECKUMU  YIJIEBOJOPOJAMHU  WJIH, €CIH  HYXKHO, C
MONYTSDKEIBIMUA 10 TIOJNyYEHHsT OCTAaTOYHOTO Macjia 33JaHHOTO KadecTsa.
CymMmupyst BBIXOJbI 0a30BBIX Maces, MOJy4aeMbIX W3 JAUCTHIUISATHBIX (Dpakiuii
(Ipu TEeperoHKe) M OCTaTKa, BBIUUCIAIOT MOTEHIMAILHOE COJIEpKaHUE Maced,
cuuTast Ha He(PTh.

O BBIXO/IaX M KaueCTBE OCTATKOB (TyPOHOB) CYIAT HA OCHOBAaHUU KPHUBBIX,
MOCTPOCHHBIX CIAECAYIONINM MyTEeM: OT Ma3yTa B TNTyOOKOM BaKyymMe OTOMPAIOT PsI
y3kuX (ppakiuii 10 oOpa3oBaHUs BHICOKOKOHIIEHTPUPOBAHHOTO (6€3 pa3ioKeHus)
ocTaTka. JTOT OCTAaTOK aHAJIM3UPYIOT. 3aTeM K HEMy MNpHUOaBISAIOT MO OYepe.u,
HauMHasi C MocleAHel, MacigHble (pakluMii, CMECH BHOBb aHaluW3upyroT. Ha
OCHOBAHHH TMOJTYUYEHHBIX TAHHBIX CTPOST KPUBBIE KA4€CTBA OCTATKA.

BriOop HampaBieHusi nepepaboTku HePTH M acCOPTHUMEHTA IMOJydaeMbIX
HEe(DTENPOAYKTOB ompenensieTcs (U3NKO-XMMHYECKUMHU CBOMCTBaMu HedTH,
YPOBHEM pa3BUTHSA TEXHUKH HedTernepepaboTKH M MOTPEOHOCTSIMH B TOBAPHBIX
HeTenpoIyKTax JTAHHOT'O AKOHOMHYECKOTO paioHa. Pan
HedTenepepabaThIBAOINX MPEANPUITHI W 3aBOJOB padOTAIOT IO MOJTHOMY

TEXHOJIOIMYCCKOMY ILHUKIY, BKIIOYAOIICMY B cels cieayromue OCHOBHBIC



IPOM3BOJCTBA: MPOU3BOJACTBO  TOIUIMB, MPOU3BOJACTBO  HEYTEXUMHUECKON
IPOAYKIWH, MPOU3BOJCTBO CMAa30YHBIX W CHEIHAIBbHBIX MACEJ, MPOU3BOJCTBO
npucagok. BMecre ¢ TeM, CyIIeCTBYIOT NpeANpUsaTus, padoTarolue 10 0OJHOMY U3
BapHaHTOB. Pa3nnyaroT Tpy OCHOBHBIX BapuaHTa nepepaboTku HedTu:

1) TOTIITMBHBIIH;

2) TOIJIMBHO-MACIISIHBIN;

3) HeprexuMuuecknii (KOMILIEKCHBIN).

[lo ToruMBHOMY BapuaHTy He(QTh mepepadaThBAalOT B OCHOBHOM Ha
MOTOpPHBIE M KOTEJbHBIE TOIUIMBA. [Ipn OJHOM M TOM K€ MOIIHOCTH 3aBOJA IO
He(DTU TOIUIMBHBIA BapUaHT MEpepadOTKH OTJIMYAETCS HAUMEHBIIUM YHCIIOM
TEXHOJOTMYECKUX YCTAaHOBOK W HHU3KUMH KamuTajioBioxkeHusimMu. IlepepaboTka
He()TU MO TOIUIMBHOMY BAapUAHTy MOXKET ObITh TIIyOOKOW M Heriyookoil. Ilpum
riyOoKkoil mepepaboTke HE(PTU CTPEMSATCS MOJIYYUTh MAKCUMAJIbHO BO3MOXKHBIN
BBIXO/] BHICOKOKAQY€CTBEHHBIX aBUALIMOHHBIX U aBTOMOOMIIBHBIX O€H3MHOB, 3MMHHUX
W JIETHUX JAW3EIbHBIX TOIUIMB M TOIUIMB JUIsl PEAKTHBHBIX ABUTaTesield. BbIxon
KOTEJIbHOTO TOIUIMBA B 3TOM BapUaHTE CBOJAUTCA K MUHUMYyMY. Takum oOpasom,
peaycMaTpuBaeTcd Takol HaOOp MNpoOUEcCOB BTOPUYHOM MepepadOTKH, MpHU
KOTOPOM M3 TSDKENbIX HEPTAHBIX (Gpakiuil M ocTaTka - TyJpOHa MOJy4yaroT
BBICOKOKAYECTBEHHBIE  JIETKME  MOTOpHble  TommBa. Croma  OTHOCATCSA
KATAJIMTUYECKUE TPOLECCHl - KATAIMTUYECKUH KPEKUHI, KaTaJuTUYeCKUN
PUPOPMUHT, TUAPOKPEKUHT, THIPOOYMUCTKA, a TaKXKE TEPMHUYECKHE IPOLIECCHI,
Harpumep KokcoBanue. [lepepaboTka 3aBOJICKUX ra30B B 3TOM CTyyae HalpaBJieHa
Ha YBEJIIMYEHUE BBIXOJA BBICOKOKAYECTBEHHbIX OeH3MHOB. [Ipu HermyOokoi
nepepaboTke HeTH MpeayCMaTPUBAETCSA BHICOKUI BbIXOJ KOTEIBHOTO TOIUIMBA U3
Ma3zyTa. A O€H3MH U AU3EIbHOE TOIUIMBO MOJYYarOT B KOJMYECTBE, PABHOM HX
coJiep)KaHuio B HeTH, T.¢. okosio 50% Ha He]PTb.

[Io TOMIMBHO-MAcCISIHOMY BapHaHTy TNepepaboTKu HedTH HapsIay C
TOIUIMBAaMU MOJY4YalOT CMa30uHble Mmacia. JlJis mpou3BOACTBA CMAa304HBIX Macell
OOBIYHO MOAOMPAIOT HEPTU C BHICOKUM MOTEHIIMAIBHBIM COJIEP’KaHUEM MACIISTHBIX

dbpakiuii. B aToM citydae 17151 BEIpaOOTKH BHICOKOKAYECTBEHHBIX Macel TpedyeTcs



MUHUMAJIbHOE UHCIO TEXHOJIOTUYECKUX YCTAaHOBOK. MacnsiHeie (pakuuit
(¢ppaxumii, Beikunaromue Bemme 350 °C), BelgeneHHble M3 He(TH, CHavana
MOJBEPraloT  OYMCTKE  M30UpATEeNbHBIMU  PACTBOPUTENSMU:  (EHOJIOM U
bypdyponoM, 4ToObl YJaIUTh YacThb CMOJIMCTHIX BEUIECTB M HU3KOMH]IEKCHBIC
yTIEBOAOPO/AbI, 3aTEM MPOBOAAT JienapaduHU3AIMI0 TPU TOMOIIM CcMecen
METUJIATHIIKETOHA WJIM aleTOHa C TOJYOJIOM JUIsl TIOHMXKEHHUS TeMIIepaTypbl
3aCThIBaHMs Maciia. 3aKaHYMBaeTcsl 0OpabOTKa MacisHBIX (Ppakiuii JOOYUCTKON
OTOEIMBAIOIIMMH TJIMHAMU. 3a TMOCJEAHHE TOAbl B TEXHOJIOTHIO MPOU3BOACTBA
Maces Bce OoJbllle BHEAPAIOTCS MPOLIECCHl TMAPOOYMCTKH B3aMEH CEJIEKTUBHOMU
OUYMCTKH M OOpabOTKH OTOEIMBAIOIIMMU IIIMHAMU. TakuM CHOCOOOM MOJTy4aroT
JUCTUIIATHBIE Maclia (JIETKHME U CpPeJHHE HHAYCTpUaIbHBIC, aBTOTPAKTOPHbBIEC U
T.4.). OcTaTouHble Maciia (aBUAMOHHBIE, LIWIMHAPOBBIE) BBIACIAIOT U3 T'yApOHa
nyTeM ero jJeacdanbTU3allMM JKUAKAM mponaHoMm. Ilpu »Tom oOpasyrorcs
neachanpTusatr u acanet. JleachanbTuzar moABEpraoT JaidbHEHe oopadoTke,
n0100HO, MAacCISHBIM JUCTWIUIATaM, a acaibT mHepepadaThiBalOT B OUTYM WIH
KOKC.

I[Ipu m060M U3 JBYX BapuaHTOB IepepaboTku HepTu cienyer
IpelycMaTpuBaTh MPOILECCHl MO MPOU3BOACTBY CBIPhS JJIsi HEPTEXUMUUECKOU
OPOMBIIIEHHOCTH: 3TWUJIEHa, MpONWieHa, OyTWIeHOB, O€H30Ja, TOIYyoJa,
KCWJIOJIOB U T.JI. VI3 roga B roja yBelIMUYMBAETCS J0JIsI HEPTH UCIOIB3yEeMOW Kak
Chlpb€  JUIsi  HeTexuMHuecKoM  mpomblluleHHOCTH. Ha  mpousBonacTBO
HEPTEXUMUYECKOM IPOAYKIIHH OpPHEHTHUPOBAHBI KpyTHBIC
HeTenepepabaTpiBatoliie  MpeANpUATHs,  OOJajalolie  3HAYUTEIbHBIMU
pecypcamMu OEH3MHOBBIX (Ppakiuii, KOTOpbIe MOABEPraroT pPUPOPMUHTY IS
MOJIYYEHHUS] apOMaTUYECKUX YIIIEeBOJIOPOoAoB. OOBIYHO Ha TaKMX 3aBOjiax ObIBaeT
OPraHM30BaH M  CJOXHBIA KOMIUIEKC pa3leNieHUs H30MEpPOB  KCHJIOJIA,
IPOU3BOJCTBO ITHIIEHA, MapadUHOB U JPYroil HePTEXUMUIECKOU MPOTYKIIHH.

Hedrexumuueckuii (KOMIUIEKCHBIN) BapuaHT TmepepaboTku HedTH IO
CPaBHEHUIO C MPEABIAYIIMMHA BapUAHTAMH OTIMYAETCS OOJIBIINM aCCOPTUMEHTOM

He(l)TCXI/IMI/IIICCKI/IX INPpOAYKTOB MW B CBA3HM C OTHUM HAuOOJIBIIMM YHCJIOM



TEXHOJOTHUYECKUX YCTAHOBOK M BBICOKMMH KaIHUTAJIOBIOXKEHUAMU. B mocienHue
TOJIBI HaOII01aeTCst TEH/ICHLINS K CTPOUTEIBCTBY KPYIHBIX
He(dTenepepabaThIBAIOMIUX KOMOMHATOB C BEChbMa IIMPOKUM NPUMEHEHUEM
nporieccoB  Hedrexumun. Hedrexumuueckuid BapuaHT mepepadboTku HepTH
MPEACTABIACT COOOM CIOKHOE COYETAHHME MPEANPUSATHI, Ha KOTOPBIX MOMHUMO
BBIPA0OOTKH BBICOKOKAQYECTBEHHBIX MOTOPHBIX TOIUIMB M Macel HE TOJbKO
IPOBOAUTCA TOATOTOBKA ChHIPbS (OJE(PUHOB, apOMATHUECKUX, HOPMAIBbHBIX U
n3ornapadruHOBBIX YIIIEBOJOPOAOB U T.J.) IJISl TSXKEIOTO OPraHMYECKOTO CHHTE3a,
HO U OCYIIECTBIISIFOTCS CIOXKHEHIe (GU3NKO-XUMHUECKHE MPOIIECCHI, CBSI3aHHBIC
C MHOTOTOHH&XHBIM TPOHM3BOJCTBOM a30THBIX YAOOPEHHH, CHHTETHYECKOTO
KaydyKka, IUIaCTMacC, CHUHTETHMUYECKHUX BOJIOKOH, MOIOLIUX BEIIECTB, KHUPHBIX
KHUCTIOT, (eHOTIa, alleTOHA, CIUPTOB, Y3PUPOB M MHOTHX APYTUX MPOTYKTOB.

[TocTraBmirkamMu 01€UHOB Ha TAaKUX 3aBOJAX SABIIAIOTCS IJIaBHBIM 00pazoM
YCTAaHOBKHM MUPOJM3a; MPOLECCHl TEPMHUECKOIO KPEKMHIa M KOKCOBAHHUSA
3HAYUTENbHO YCTYNAlOT MM B JTOM OTHOIIEHHU. ChIppeM [JIs TPOIIECCOB
NUpOJM3a CIy)KaT Cyxue Ta3bl HedrenepepadOTKH, HU3KOOKTAHOBBIE Ta30BbIE
OeH3WHbI, paduHATBI € YCTAHOBOK IO  HW3BJICYCHHIO  apOMAaTHYECKUX
yIJI€BOJOPOAOB M3 KaTanu3aToB pudopMuHra. IIpon3BoacTBO apoMaTHUYECKHX
YIJI€BOJIOPOAOB OCYIIECTBIISIETCS Ha CIELUAIbHBIX YCTAaHOBKaxX pPUPOPMUHTA.
HopwMmanbHble mapa@uHOBBIE YTIEBOJOPOABI MOJIYYalOT C YCTAHOBOK KapOaMuIHOU
nenapad@UHU3alMU  OU3EIbHBIX TOIUIMB, a HW30Hapa(HUHOBBIE YIJIEBOAOPOIbI
MOMy4yaloT C  YCTAaHOBOK  HM30MEpU3allMd  HOPMANbHBIX  Tapa(uHOBBIX
yriIeBo10poioB (OyTaHa, MmeHTaHa U T.1.). Llukiorekcan moiy4aroT Ju00 4eTKOU
pextudukanuen u3 Jerkoro 0eH3MHa, JIMOO TUIPUPOBAHHUEM XUMHUYECKH YHCTOTO
OeH3ou1a.

[Tpu BeIOOpE BapuaHTa pabOTHI 3aBOJA, ONPEIEIISIONIETO €ro CTPYKTYpY, T.€.
BXO/JISILIIME B €0 COCTaB TEXHOJIOTMYECKHE YCTAaHOBKH, YUYUTHIBAIOT Psii (PAKTOPOB:
NOTPEOHOCTh B T€X WJIM MHBIX HEPTENPOAYKTaX B JAHHOM PETHOHE, MOTPEOHOCTh
HE(PTEXUMUYECKON MNPOMBIIUIEHHOCTH B  OTACJIbHBIX BHAAX CBHIpbS WU

nonydabpukarax, KauyecTBo TmepepadbaThiBaeMoi He(dTH, THOKOCTh OTACIBHBIX



IPOIIECCOB, YTO TO3BOJSET TPU HEOOXOAMMOCTH W3MEHATH aCCOPTUMEHT
noJlydaeMbIX MpoaykToB. OCHOBHOE HampaBlieHHE HedTenepepadaThIBaroIeH
IPOMBINIUICHHOCTH - yriiyOneHue mepepaboTku HepTH U CYHICCTBEHHOE

YBCIIMYCHUC BBIpa6OTKI/I MOTOPHBIX TOIIJIMB, a4 TAKXKC ChIPbA JIA HCCI)TGXI/IMI/II/I.

JIEKITHA Ne9.

IIPOMBIIILTEHHBIE YCTAHOBKH IIEPBHYHOH IIEPEPAFOTKH HE®TH

Kak noxazano panee, He(pTh NpeACTABISAET COOOM CIOKHYIO CMECh B3aUMHO
pPacTBOPUMBIX OPraHMYECKUX BELIECTB. Pa3ienuTh ee Halelo Ha COCTaBIISIOIINE
KOMITOHEHTBl NPAKTUYECKH HEBO3MOXXHO, HO 3TOr0 Ui IPOMBIIIJIEHHOTO
NpUMEHEHUsT  HePTenpoAyKToB  He  TpeOyerca.  [nsg  mpowusBoacTBa
MHOTOYHMCJIEHHBIX MPOIYKTOB pa3JIMYHOIO HA3HAYEHHUS U CO CIEHUPUUECKUMU
CBOMCTBAMM NIPHUMEHSAIOT METONbl pa3fefieHuss HePTH Ha (PpakuUu U TPYIIIbI
YIIEBOAOPOAOB, a TaKXKE H3MEHEHHs €€ XHMHYECKOro cocraBa. Paznmmyaior

IICPBUYHBIC U BTOPHUYHBIC MCTOIbI Hepepa60TI<H HG(l)TI/I. K INCPBHUYHBIM OTHOCAT

Opouecchl  paszzieneHuss HedpTu Ha (Qpakuuu, KOIJa HCHOJb3YIOTCS €€
NOTEHIMAIbHBIE BO3MOXXHOCTU [0 ACCOPTUMEHTY, KOJHMYECTBY M KayeCTBY
NOJIy4a€MbIX NPOAYKTOB M IOJYHNPOAYKTOB. K BTOPMYHBIM METOJIaM OTHOCAT
MPOLIECCHl JECTPYKTHUBHOM MEepepadOTKM HEPTH M OYUCTKA HEPTEHPOIYKTOB.
[Tpouecchl necTpyKTUBHOM mepepabOoTKH HePTH MpeaHa3HAYEeHbl ISl U3MEHEHUs
€€ XUMHYECKOr0 COCTaBa IyTEM TEPMHUYECKOTO0 M KaTAIUTHYECKOIO BO3JIEUCTBUS.
[Ipy moMomM 3THUX METOAOB yJIaeTcsd MNOJY4YUTh HEPTENpPOAYKTHI 3aJaHHOTO
KayecTBa U B OOJIBIINX KOJIUYECTBAX, YEM IIPH MPSMON MeperoHKe HeTH.

Ha coBpemennbix HII3 OCHOBHBIM NIEPBHYHBIM NPOLECCOM  CIYXKHUT
pasneneHue HepTu Ha (pakuuu, T.e. €€ INEpPEeroHkKa. Pa3inyaroT MEperoHky ¢
OJTHOKPATHBIM, MHOIOKPATHBIM U NIOCTEIIEHHBIM HCIIAPEHUEM.

B ocHOBe NpOMBIIIJIEHHBIX MPOIECCOB, OCYIIECTBISEMbIX Ha YCTaHOBKaXx
HENPEPBIBHOTO JACHCTBHSI, HAXOIUTCS MIEPEroHKa HEPTU C OHO - © MHOTOKPaTHBIM

ucrapeHueM. [IpoMBINITIEHHBIE TPOILIECCH TMEPErOHKM HEPTH OCHOBAaHBI Ha



COYETAHUU MEPETOHKU C OJIHO - U MHOTOKPATHBIM HUCHApEHUEM U MOCIEAYIoIIEH
pexTuduKanrei TapoBou U KUIKOU (as3.

[Ipu neperoHke ¢ OAHOKPATHBIM KCIIApEHUEM HEPTh HAIPEBAIOT B 3MEEBUKE
KaKoro-nu0o mnojorpesarenss A0 3apaHee 3aJaHHOW TemrepaTypbl. Ilo Mepe
MOBBIIICHUS TeMIIepaTypbl oOpa3zyeTcsi Bce OoJibliie MapoB, KOTOPhIE HAXOASTCS B
pPaBHOBECHM C KUAKOHN (ha3oii, U MpU 3aJaHHON TeMmIepaType MapoKUIKOCTHas
CMECh IMOKHJAET IMOAOrPEeBaTENb M MOCTYNAeT B aauadaTUYECKUd HCHApUTENb.
[Tocnennuii mpeacTaBisieT co00M MyCcTOTENbINA IMIIMHIIP, B KOTOPOM MapoBas (a3za
OTHENAETCS OT JKHAKOM M BBIBOAUTCS CBepxy. [lapbl mpoxonsT KOHJEHcaTop-
XOJIOAWJIBHUK, TJI€ KOHAECHCUPYETCs, a 00pa30BaBIIMIICS KOHACHCAT OXJIAXKIAETCS
U crekaer B npueMHHK. JKuakas ¢asza BBIBOJUTCS CHHU3Y HCIApUTET,
OXJIAXJAETCAd B XOJOAWIBHUKE U HAIPABIACTCS B COOTBETCTBYIOIIUM MPUEMHUK.
Takum o00pa3oMm, TpU TMEperoHKke HEPTH C OJHOKPATHBIM HUCHAPECHUEM
oOpasyromasica mapoBasi (paza HaXOJUTCS B COCTOSIHUM PABHOBECHSI C KHJIKOU
dazoil U JUIIb TIPU OMPENCIICHHOW TeMreparype ux pazaesstor. Temmeparypa
MapoOBOM U KUJKOH (a3 B 3TOM ciyyae OJIHA U Ta xe. YeTKoCTh pazjeneHus: HedTu
Ha ¢pakiuu TMpU TEPEroHKE C OJHOKPATHBIM MCHApPEHUEM HaUXyAIIas 0
CPaBHEHHMIO C I[IEPErOHKOM C MHOTOKPAaTHBIM M IOCTEIECHHBIM HCIAPECHUEM.
[leperonka ¢ MHOTOKPAaTHBIM HCIAPEHUEM COCTOMT U3 JBYX WU Oojee
OJIHOKpPATHBIX MPOIECCOB MU3MEHEHHs (Ha30BOro CcocTossHHUs HepTH, T.e.
OJTHOKpATHBIX wHcmapeHuil. I[lpu KaxxgoM U3 HUX 00pa30BaBIIMECS MAPHI
OTHENSAIOTCS OT JKUAKOIO OCTaTKa, MOCJIEIHUNA TOJABEPraeTcs AajlbHEUIIEeMy
HarpeBy U BHOBb OOpa30BaBLIMECS Mapbl CHOBA OTHEISIOTCS OT KUJKOWU (pa3bl;
TakuM oOpa3oM, He(dTh HarpeBaeTcs 3aJaHHOe 4Hucio pa3. Eciu mpu kaxmaom
OJTHOKPAaTHOM HCIApEHUU MPOUCXOAUT OECKOHEYHO Majoe H3MEHEHUE ee
($a30BOro coCTOsIHUSA, T.€. 00pa30BaBIIMECS Mapbl HEMPEPHIBHO OTAEISIOTCS OT
KUIKON (pa3bl, a YUCIO OJHOKPATHBIX MCIIAPEHUN 0ECKOHEUHO OOJIBIIOE, TO TaKas
NEPeroHKa Ha3bIBAECTCS MEPErOHKONW C MOCTENeHHbIM ucnapeHueM. MHorma ee
HAa3bIBAIOT NPOCTOM ImeperoHko. Ileperonka cMecu IByX YIJI€BOIOPOIOB C

MHOTOKpPATHbBIM HWJIM TIIOCTCIICHHBIM HCIIAPpCHUCM IIPU O,Z[HOI\/’I WIA TOM XKe



TEeMIepaType oOecrneuynBaeT MEHBUIYIO JOJI0 OTrOHAa, 4YeéM C OJHOKpPAaTHBIM
ucrapeHueM. BaXHbBIM NPEMMYIIECTBOM OJHOKPATHOTO WCIAPEHUs SIBISETCS
TaKK€ ¥ TO, YTO MPU MAKCUMAJIbHO JOMYCTUMON TemIeparype HarpeBa HedTu
350-370 °C Gonplue mpomyKTOB MEPEXOMUT B MAPOBYIO (hasy MO CPABHEHHUIO C
MHOTOKPATHBIM HJIA TIOCTETIEHHBbIM ucniapeHueM. s oréopa u3 HedTH dpakiu,
BeIkunaromux Beie 350-370 °C, npuHmMMaroT BakyyMm, T.K. IIpu GoJlee BBICOKOM
TEMIIepaType HAYMHAETCS Pa3JIOKEHUE YIIEBOAOPOIOB, a TAKXKE BOASHON Nap Win
COBMECTHO BakKyyM M BOJsgHOW mnap. Mcmonap3oBaHWE B TMPOMBIIUIEHHOCTH
OpPUHIMOA T[EPEroHKM C OJHOKPAaTHbIM HWCIAPEHUEM B  COYETAHHH C
pekTuduUKanye napoBoi 1 KUJIKou (a3 Mo3BOJISIET JOCTUTATh BHICOKOM YETKOCTH
pasneneHus HepTH Ha (QpPaKIUHM, HEOPEPBIBHOCTH Ipoliecca U HKOHOMUYHOTO
pacxoJ0oBaHUsl TOIJIMBA Ha HarpeB chipbi. lleperonka HedTH B NPHUCYTCTBUU
UCIAPAIONIETO areHTa: OJHMUM K3 METOJOB IMOBBIIICHHUS KOHIEHTpalUuu
BBICOKOKHUIIAIINX KOMIIOHEHTOB B OCTaTKE OT MEPErOHKH HEPTH SBISETCS BBOJ B
HIKHIOIO YacTh PEKTU(PHUKAMOHHOW KOJOHHBI UCHAPSIOLIEro areHra. B xauectse
TaKOr0 MOXXHO TPUMEHSTh BOJSIHOW Tap, HWHEPTHBIM Ta3 (a30T, JBYOKHUCH
yraepoja, HeTsHOW ra3), napel O€H3MHA, JIUTPOMHBI WU KepocuHa. HaumbOosee
IIMPOKO B KA4ECTBE HMCHAPSIONIETO areHTa Mpu TMEperoHKe HePTH MPUMEHSIOT
BOJASHOW map. B ero mpucyTcTBMM B PEKTU(PUKAIIMOHHONW KOJOHHE CHUKAETCS
NapUUajJbHOE J1aBJICHUE YTJIEBOJOPOAOB, a CJIEAOBATEIbHO, WX TEMIIEpaTypa
KureHus. B pesynbrare Hanbosee HU3KOKUITAIINE YIIIEBOAOPOIbl, HAXOAIIMECS B
KUAKOM (a3ze mociie OJHOKPATHOTO HCHApeHus, Mepexondar B mnapooOpazHoe
COCTOSIHUE M BMECTE€ C BOJSHBIM MapoOM MOJHUMAIOTCS BBEPX IO KOJIOHHE.
BonasiHoit map mpoxoauT BCO peKTU(GUKAIIMOHHYIO KOJOHHY U YXOJUT C BEPXHHUM
NPONYKTOM, HOHMXKas Temmneparypy B Heii Ha 10-20 °C. Pexomenmyercs
IIPUMEHSATH MEPETPEThIA BOASHOW Map U BBOAUT €T0 B KOJIOHHY C TEMIIEPATypOu,
paBHOW TeMIlepaType MOAAaBaeMOr0 ChIpbSl MIJIM HECKOJIbKO Bbimie. He
MPaKTUKYETCS MPUMEHEHUE HACHIIIIEHHOT0 BOJIIHOIO Mapa, T.K. €ro TeMrneparypa u

JaBJICHUC B3aMMOCB3aHEBI. C moBpIIIEHUEM JaBJICHUA CTOMMOCTB HACHBIIIICHHOI'O



BOJSIHOTO Mapa pe3KO BO3PacTaeT, MO3TOMY NPHUMEHATbH €ro He 3KOHOMUYHO.
BnusiHue BoASHOTO Mapa 3aKII04YaeTcs B CIASAYIOUIEM:

1) MHTEHCHUBHO TMEPEMEIINBACTCS KHUIISIIAs KHUAKOCTh, YTO CIOCOOCTBYET
UCIIAPEHUIO HU3KOKUIISIINX YTIIEBOAOPOIOB;

2) co3maercs Ooiblnas MOBEPXHOCTh HMCIAPEHHS TEM, YTO HCIHapeHHe
YIIIEBOIOPOIOB MTPOUCXOIUT BHYTPH MHOKECTBA MTy3bIPHKOB BOISTHOTO TIapa.

Pacxon BoasHOro mapa 3aBUCHUT OT KOJMYECTBA OTIMApHMBAaEMBIX
KOMIIOHEHTOB, WX TPHUPOABI M YCIOBUW BHU3Y KOJOHHBI. [[msi xopomeit
peKTUUKALNN KUIKOM (pa3pl BHU3Y KOJOHHBI HEOOXOIMMO, YTOOBI MPUMEPHO
25% ee mepexoauso B MapooOpa3HOE COCTOSIHUE. 3amMeHa BOJSHOIO Iapa
UHEPTHBIM Ta30M MoIyla Obl NpHUBECTH K OOJBIION SKOHOMHMM TeIa,
3aTpavyrBaeMOro Ha MPOU3BOJICTBO BOASHOIO Mapa, U K CHIDKEHUIO PacXxoja BOIbI,
UAyle Ha ero KoHAeHcaluioo. BecbMa panuoHaNbHO NPUMEHATh MHEPTHBIA Ta3
IPU MEPETOHKE CEPHUCTOIO ChIPbS, T.K. CEPHUCTHIE COEIMHEHUS B MPUCYTCTBUU
BJIarY BBI3BIBAIOT MHTEHCUBHYIO KOPPO3HIO ammapaToB. OJHAKO WHEPTHBIN ra3 He
NOJy4yusd  TOPUMEHEHUs TpU  MEperoHke HeTH U3-3a  POMO3AKOCTHU
mojlorpeBaTeNiel Ta3a W KOHACHCATOPOB Iapora3oBOM CMeCH, T.€. HH3KOTO
KO3 puIMEeHTa TEIUIOOTAAYW U TPYJHOCTU IOJHOIO HM3BJICYEHHS] OTTOHSIEMOIO
HeTenpoayKTa M3 razoBoro noroka. boree ynoOHO B KauecTBE HCHAPSIOLIETO
areHTa HCIOJb30BaTh JIETKUe HePTsIHbIe (paKIuh, T.K. 3TO HCKIIOYaeT
IPUMEHEHUE OTKPBITOTO BOJASIHOIO Iapa MpH MEPEroHKe CEPHUCTOTO ChIPhA,
BaKyyMa W BaKyyMcO3Jarolieil ammaparypsl. Uem Huxe TeMmreparypa KHUIICHUS
UCTIIApPAIOIIETO areHTta M OOJbIIe €ro OTHOCHTEIHHOE KOJMYECTBO, TEM HIKE
Temneparypa neperonku. OJIHaKo 4eM Jierdye UCTapsIoluil areHT - He(PTEenpoayKT,
TeM Ooubllie €ro TepseTcs B TMpolecce meperoHkd. llosTomy B KadecTBe
UCHApAIOIIEr0  areHTa  pPEeKOMEHAYEeTCS  NPHUMEHSATbh  JIUTPOMHO-KEPOCHUHO-
ra3oiyieByro  ¢pakuuioo. B NpOMBIIUIEHHOCTH  NPUMEHSIIOT — pa3InyHbIe
UCTIApPAIONINE areHThl, HO Yallleé BCEr0 BOASHOW Tap, KOTOPHIA MOJAIOT BHH3
pEKTU(PHUKAIMOHHBIX KOJOHH, pa0OTaloNuX MpU aTrMoc(hepHOM MaBICHUH U B

BaKyyMe.



JIEKITHA Nel 0.
IIEPETOHKA HE®TH B BAKYYME. A3EOTPOITHAA H 9KCTPAKTUBHAA
PEKTHOHKAIHA

Kax yxe oTMewanock, meperoHky He(TH Ha MPOMBINUICHHBIX YCTaHOBKAaX
HEIPEPBIBHOTO JEHCTBUS OCYHIECTBIAIOT ITpU Temmneparype He Boime 370 °C, T.k.
npu OoJiee BBICOKOW TEMIIEpAType HAYMHAETCS Pa3OKEHHE YIJIEBOJAOPOIOB -
KpeKkuHT. B gaHHOM cllydae KpEeKMHI HEXKeJaTeseH, T.K. MPU 3TOM 00pa3yroTcs
HEIpeAeNbHbIE  YIJIEBOJOPOJABI,  KOTOpPblE  pPE3KO  CHIDKAIOT  KauecTBO
HedTenpoaykToB. B pesynbrate armocdepHoii neperonku Hedgru npu 350-370 °C
OCTaeTcss Mas3yT, JUIsl TMEPEerOHKM KOTOPOro HEOoOXOAMMO MoAoO0paTh YCJIOBHS,
UCKIIIOYAIOIINE  BO3MOXXHOCTh  KPEKMHIa M CHOCOOCTBYIOIIME  OTOOpY
MaKCHUMAJIbHOTO KOJMYECTBA NUCTHILIATOB. CaMbIM paclpOCTPaHEHHBIM METOJIOM
BbIIcNIeHUsT (pakiuii W3 MaszyTa SIBJISIETCS TEpEeroHka B BakyyMe. Bakyym
MOHWKAET TEMIIEPATypy KHUIICHUSI YTIEBOJIOPOJIOB U TEM CaMbIM MO3BOJISET MPHU
410-420 °C oToGpaTh IUCTUILIATHI, UMEOIME TeMuepaTypsl kunerus 10 500 °C B
nepecyeTe Ha arMocdepHoe napieHue. HarpeB wmasyra g0 420 °C Ttoxe
COTPOBOK/JIAETCSI HEKOTOPHIM KPEKHMHTOM YIJIEBOJAOPOIOB, HO €CJIM MOJydaeMble
JTUCTUJUIATHL 3aT€M TOABEPraloTCsl BTOPUYHBIM METOJaM TepepabOTKH, TO
MPUCYTCTBUE  CJEJAOB  HEMNPENCIbHBIX  YIVIEBOJAOPOJAOB  HE  OKa3bIBaeT
CYILIECTBEHHOr0 BIIMSHUSA. [Ipu mosydeHun MacisHbIX JUCTUIUISTOB Pa3JI0KEHUE
UX CBOJIST K MHUHHMYMY, MOBBIIIAs pPacxoj] BOASHOIO Tapa, CHUXKas Iepenajn
JIaBJICHUS B BaKyyMHOW KojoHHE U T.4. CylleCTBYIOIIUMH METOAaMHU yAaeTCs
MOJIJIEP>KUBATh OCTATOYHOE JIaBJIeHNE B PEKTU(PHUKAIMOHHBIX KOJIOHHAX 20-60 MM.
pT. ct. Hamnbonee pe3koe CHIDKEHHE TeMIepaTypbl KUIICHUS YTJIEBOJOPOJIOB
HaOJI0/1aeTCsl MPU OCTaTOYHOM AaBieHuu Hmke 50 mM. pT. cr. CienoBaTenbHO,
11€JI€CO00pa3HO TMPUMEHATH CaMbIii BBICOKHI BaKyyM, KakOW TOJIBKO MOKHO
CO3/IaTh CYIIECTBYIOIIMMH B HacTosIiee Bpemsi mMerogaMu. UToObl yBEIUYUTH
O0TOOp TUCTHIUIATOB W3 Ma3yTOB, B BAaKyyMHYIO KOJIOHHY IOJAIOT TMEPETrpPEeThIi
BOJISSHOWM Map WM MEPErOHSIOT MOJYYEHHBIH OCTAaTOK (TYIPOH) C UCHAPSIONIUM

areHToOM - JINTPOUHO-KEPOCUHOBOU (ppaKiueil.



A3zeoTpornHas W SKCTpakTHBHas pekTudukaius. PaccMoTpeHHBIE METOIBI
NEPErOHKN He(TH Ha OTAENbHBIC (PAKIMH, OCHOBAaHBl HA PA3UYHE JIETyUYECTH
atux Gpakumii. [lpum wucnoab30BaHMM pEKTUPUKANMKA OSTH METOIbI  JAI0T
JIOCTATOYHO YETKOE PA3JEIECHUE, OJHAKO OKA3BIBAIOTCS HENPUTOAHBIMH, KOTAA U3
HeDTAHBIX (ppakuuil TpeOyeTcss BBIACTUTh WHAUBUIAYAIbHBIE YIJIEBOJIOPO]
BBICOKON 4HUCTOTHI (96-99%), KOTOpBIE CIYXaT ChIpbeM ISl HepTeXuMHUYECKOn
IPOMBINIIEHHOCTH. Tak, OOBIYHOM MEeperoHKO He yAaeTcs BBIACIUTH OCH301 U3
GensonbHOM Qpaximii 62-85 °C, Tomyon u3 TonyonsHol ¢pakuun 85-120 °C u T.1.
OTHU yriaeBoJOpOAbl HE MOAJAIOTCS YETKOMY BBIACICHUIO MOTOMY, YTO 00pa3yroT
OJIM3KOKUIIAILIME W  A3€0TPOIHbIE, T.€. TMOCTOSIHHO KHIISIIIHE CMECH C
COOTBETCTBYIOIIMMU YTIEBOJOPOIAaMHU JPYTUX KiaccoB. i BBIIENEHUS 3THUX
YIIEBOAOPOAOB TPeOYIOTCA CIEHUaIbHbIE METOABbl NEPErOHKU: a3€0TPOIHAS W
HKCTPAKTUBHAS PEKTU(DUKAIUSA. DTU METOAbl OCHOBaHBI Ha TOM, UTO TIPU BBEJCHUU
B CHCTEMY IMOCTOPOHHETO BEIIECTBA YBEJIMYMBACTCS pa3HULA B JIETYYECTH
paszensieMbIX YIJI€BOAOPOJOB, M TOTJa MHPHU MOMOIIM PEKTU(UKAIMU YAAETCS
BBIJICJIUTh WHJUBUIAYAJIbHBIM YIJIE€BOJOPOJ BBICOKOW 4YHCTOTHI. Ilokazarenem
JIETYYECTH YHUCTBIX YIJIEBOJOPOJAOB SIBISETCS JABJIECHUE MX HACBIIICHHBIX NapoB
npy  JaHHOM TeMmIeparype WM TeMIliepaTypa KHUIEHUS TpU aTMOCHEpPHOM
naBneHuu. TakuMm oOpazoM, dem OoJibllie pa3HUIA B TEMIIepaTypax KUIECHUS
yIIEBOAOPOAOB, TEM JIErue pas/IeuTh UX OOBIMHON meperoHkod. OpHako, eciu
YTJIEBOIOPOIbl OTIIMYAOTCA 0 XUMHUYECKOMY CTPOECHHIO, TO MOKHO UCIOJIb30BaTh
CIIEHUAJIBHBIE BHUJIBI MEPETOHKH, W3MEHSIOIINE JIETY4YECTh 3THX YTIJIEBOJOPOJIOB.
JlerkocThb pazaeneHus yrieBogOpOAOB MEPETOHKON 3aBUCUT OT UX OTHOCUTEIBHOU
nerydyecTd. Ecinm B cMmech yIriieBOZOPOIAOB BBECTH TPETHE BEILIECTBO, KOTOPOE
YBEIMYUT OTHOCUTENBHYIO JIETYYECTh KOMIIOHEHTOB, TO YHCIJIO TEOPETUYECKHUX
Tapesiok B KOJOHHE, HEOOXOAMMOE JUIsl pa3fesieHUs] 3TUX YIIeBOIOPOAOB, PE3KO
causutcsa. Ecnmm no0aBnseMplil TpeTii KOMIIOHEHT MEHEE JIETY4, YeM HCXOJHBIC
yIAEBOAOPOAbl, TO €ro BBOJAT CBEPXY KOJOHHBI U BBIBOAST CHU3Y BMECTE C
octatkoM. Takasi pexTuduKaus Ha3bIBa€TCI OKCTpakTUBHOU. Ilpu sTOM

BBOAMMOC BCUICCTBO HA3LIBAIOT PACTBOPHUTCIICEM, BBOJ €0 B CUCTEMY IIPUBOJHUT K



MOBBIIICHUIO KO3()(PUIIMEHTOB OTHOCUTENBHOM JIETy4eCTH H3-3a Pa3IUnYHOU
pPacTBOPMMOCTA B HEM KOMIIOHEHTOB CMECH. PacTBopuTeNb I 3KCTPAKTUBHOU
pPEeKTU(PUKALMUA JIOJDKEH HMMETh JOCTAaTOYHO BBICOKYIO TEMIIepaTypy KUIICHHUS,
YTOOBI KOMIIOHEHTHI, MOJIyY€HHbBIE C PACTBOPUTENIEM B BUIEC OAHON (ha3bl, MOKHO
OBLJIO JIETKO OTIEIUTh OT HErO MPHU MOMOIIM TMeperoHku. OH JIOJDKEH XOpPOIIOo
pacTBOPATH pa3feisieMble KOMIIOHEHTBI, 4TOObI HE TpeOoBajIoCch OOIBIIOTO
OTHOIIICHUSI PaCTBOPUTENb: CMECh M HE 00Pa30BBIBAJIOCH CMECh JABYX JKUIKUX (a3
Ha Tapeyike. B KkadecTBe pacTBOPUTENSI MpPU SKCTPAKTUBHON peKTU(DUKAIUU
OPUMEHSIOT (PeHOI, Kpe3obl, Pypdypoii, aHIIMH U alKUI(TanaThl.

Ecnu noGaBnsemoe BeliecTBO 0oJiee JIeTyue, YeM HMCXOJHBIE KOMIIOHEHTHI,
TO €ro BBOJAT B PEKTHU(PHUKAIMOHHYIO KOJOHHY BMECTE C CHIPbEM U BBIBOJAT U3
HEEe BMECTE€ C IapamMu BEpPXHEro MpojyKTa. Takyr peKTHU(UKAIUMIO HA3bIBAIOT
a3eoTponHoi. B 3ToM ciydae BBOJUMOE BELIECTBO 00pa3yeT a3eOTPONHYIO CMEChH
C OJAHMM H3 KOMIIOHEHTOB CBbIpbA. OTO BEIIECTBO HA3BIBAIOT YBOJUTEIEM.
VYBoauTenb AOMKEH oOOecreunBaTh OOpa30BaHUE IMOCTOSIHHO KHIISILIEH CMECH
(a3eoTporia) ¢ OIHUM WJIM HECKOJIBKUMHU KOMIIOHEHTaMH pa3roHseMoil cmecu. OH
oOpa3yeT a3eoTPONHYI0 CMECh BCJEACTBHE MOJEKYJSIPHBIX Pa3IUUUil MEXIy
KOMITOHEeHTaMu cMmecH. [Ipu azeoTpornHoil pekTuduKauu B Ka4eCTBE yBOAUTENEH
MPUMCHSIIOT METHJIOBBIM W OSTUJIOBBIM CIHpT, METHWITHWIKeToH (MDOK) m ap.
BEILIECTBA, OOpa3ywIlue a3eoTpONHYI0 CcMech ¢ napaduHo-Ha)TEHOBBIMU
YIJIEBOJOPOJAMH PaA3EiIIeMON CMECH. YBOAMUTENb JOJDKEH UMETh TEMIIEPATypy
KUMEHUs, OJU3KYI0 K TEMIlepaType KHUIEHUS OTTOHSEMOIo BellecTBa. ITO
MO3BOJIAET IOJYYUTh 3aMETHYK0 pAa3HUILy MEXAY TEMIIEPATypOU KHUIEHUS
a3e0TpoIla U IPYrux KOMIIOHEHTOB cMecu. OH JOJDKEH TaKKe JIETKO BBLIEIATHCS
U3 a3e0TponHoM cmecu. BecbMa vacto paszeneHue ObIBaeT 0oJiee MOJHBIM, YEM
TOTO MOKHO OXHJaTh HAa OCHOBAaHMM JHIIbL TEMIEPATypHOW pa3HULBL. ITO
OO0BsICHSIETCS] OOJIBIINM OTKJIOHEHHEM CHUCTEMbI OT UjaealbHOU. BaxkHoe 3HaueHue
B OCYUIECTBJIECHUU DKCTPAKTUBHOM U a3€OTPONHON pekThuuKauuii uMeer
IIOJArOTOBKA CBHIPhs, KOTOPOE AOJDKHO BBIKMIIATh B BECbMa Y3KHX Mpenaenax, T.c.

YCTAaHOBKEC II0 IIEPErOHKEC C TPETbUM KOMIIOHCHTOM JOJDKHA HIpEANICCTBOBATDH



YCTAaHOBKA TMPEIBAPUTEIHHOTO PA3JCICHUS CMECH TOCPEACTBOM OOBIYHOU

pekTUUKaLNN.

JIEKnuAa Nell.
KITACCH®HKAIIHA TPYBYATBIX YCTAHOBOK

ATMochepHbie, BaKyyMHbIE TPyOUaThle YCTAHOBKHU.

[lepBuuHOil nEepepabOTKON (MPAMON MEPErOHKM) HA3bIBAIOT MPOLECC
noJiydeHus: He(TAHBIX (paKUuid, pa3IudaroIUXCcs M0 TeMIlepaType KUIeHus, 6e3
TEPMUYECKOTO pacraja KOMIOHEHTOB COCTABJISIIOIIMX AUCTHILIAT. DTOT IPOLIECC
MO’KHO MPOBOAUTH HA KYOOBBIX WJIM TPYOUaThIX YCTAHOBKAX MPHU aTMOCHEPHOM U
NOBBILICHHOM J]aBJICHUAX WIH B BakyyMe. [lepBrie HedTeneperonHble yCTaHOBKH -
3TO OBUIM KyOOBBIE YCTAHOBKM NEPHOJUYECKOTO JedcTBHA. B roxbl
BOCCTAHOBUTEJIBHOIO NEepUoAa HEPTSIHONW MPOMBIIIIIEHHOCTH KyOOBbIE YCTaHOBKHU
ObUIM PEKOHCTPYMPOBAHBI W OCHAILEHBl PEKTU(UKAIMOHHBIMU KOJOHHAMHU.
biiarogapst 3TOMy 4€TKOCTh TOTOHOPA3JIE€JICHHs] TOBBICHIIACH, KAYECTBO TOBAPHBIX
OPOAYKTOB yiIydiimiock. OAHAKo Majasi MPOU3BOJUTENIBHOCTb, OOJIBIIOE YHUCIIO
amnraparoB, HMX BBICOKas CTOMMOCTb, TPOMO3JIKOCTb W IIOXKapHas OMNACHOCTh
MPENSTCTBOBAIM PA3BUTUIO MOJIEPHU3UPOBAHHBIX KyOOBBIX Oatapeit nHa HII3.
AHaJIOrM4HO 00CTOSIO JEN0 C TMEePEeroHKOM Ma3yTa JJisi HOJyYeHHUs MaclsHbIX
JUCTUIATOB HAa MacisiHBIX KyOOBBIX OaTapesix. OHHM, Kak M KEPOCHHOBBIE
KyOOBbIe OaTapeu, yCTYIWIN CBOE MECTO BbICOKOIIPOU3BOIUTENbHBIM TPyOUaThIM
yCTaHOBKaM - aTtMoc(epHbIM M BakyyMHbIM. Ha TpyOuaTbix ycTaHOBKax
IIEPETOHKA OCYLIECTBISIACh [0 NPHUHLMILY OJHOKPATHOTO HWCIApPEHUs, YTO
NO3BOJIWJIO CHU3UTh TEMIIEpATypy HarpeBa ChIpbs, a CIEAOBATEIBHO, YMEHBIINUTH
pa3NoKEeHHUE ChIPbS M MOBBICUTh Kaue€CTBO AUCTHILIATOB. Kpome Toro, TpyOuaTsie
YCTaHOBKHM OTJIMYAIHUCH OOJBIIMM TEIJIOBBIM K. M. J., MEHBIIUMHU YAEITbHBIMU
KAIUTaJOBJIOKEHUSAMHA W OKCIUTyaTallMOHHBIMU pacxogamu. Ha coBpemeHHOM
sTane HedrenepepabOTkU TpyOuaThle YCTaHOBKM BXonAT B coctaB Bcex HII3 u
CIIy’)KaT TOCTaBIIMKAMH, KaK TOBAPHBIX HE(MTENPOMYKTOB, TaK M CBIPbS IS

BTOPHUYHBIX ITPOLIECCOB. HOJIy‘H/IBH_II/Ie IIAPOKOC pacClpoOCTPaHCHUEC BTOPHUYHBLIC



METOJAbl  TepepaboTku  He(TH  TMOBBICHIM  TpeOOBaHHA K  YETKOCTH
MOTOHOPA3/ICNICHUs, K 0oJjiee TIIyOOKOMY OTOOpPY CPEIHHUX W TSDKEIbIX (Ppakiuit
Hepreli. B cBsI3M ¢  oTUMH  TpeOOBaHMSMHU Ha He(pTe3aBoJax CTalld
COBEpPIIICHCTBOBATh KOHCTPYKLUHU PEKTU(PUKAIIMOHHBIX KOJIOHH, YBEIIMYNBAs B HUX
YUCJIO Tapeliok M TMOoBbIMass UX 3(PPEeKTUBHOCTb, MNPUMEHATh BTOPUUYHYIO
NEPEeroHKy, TIyOOKH BakyyMm, OpbI3ro-OTOOWHBIE CpENICTBA, MPOTHUBOICHHBIC
PUCATKU U T.1I.

Hapsiny ¢ nmoBblllieHHEM MOIIHOCTH YCTaHOBOK IO MEPBUYHOI mepepadboTke
HepTell cTanM  KOMOWMHUpPOBAaTH dSTOT Mpolecc HEPTH C  JAPYTUMH
TEXHOJOTHUEeCKMMH TmporeccamMu. [Ipexxne Bcero ¢ 00€3BOKMBAaHHEM U
o0eccoluBaHueM, cTa0wiIM3alMed W BTOPUYHOW MEPErOHKOW OeH3WHa, C
KaTaJUTUYECKUM KPEKWHTOM, KOKCOBaHMEM U T.J1. MaJOMOIIHbIE yCTaHOBKU
NEPBUYHON mepepaloTKu HePTel MOJCPHU3YIOTCS WM 3aMEHsTca  Ooliee
IPOU3BOAUTENbHBIMH, OTBEUAIOIIUMU COBPEMEHHOMY YPOBHIO M TEXHUKH.

B 3aBucuMocCTH OT naBieHUS B PEKTH(PHUKAIIMOHHBIX KOJIOHHAX TPyOdaThbie
yCTaHOBKU mojapazaeisitorcss Ha armochepubie (AT), Bakyymueie (BT) wu
atMocpepHo-BakyyMHble (ABT). Ilo uucny cTyneHeil ucnapeHUs pa3iudyaroT
TpyOuaTble YCTAaHOBKU OJHO-, ABYX-, TPEX - U UYEThIpEXKpaTHOro ucnapenus. Ha
YCTaHOBKAaX OJHOKPATHOTO HCMapeHus U3 HePTU B OJHON peKTU(UKALMOHHON
KOJIOHHE TIpH aTMOC(HEpHOM JIaBICHUH TOTY4YalOT BCE NUCTUIUIATHI - OT OCH3MHA
70 BS3KOrO LMIMHApoBOro. OcCTaTKOM TIEpEeroHKH sBisercs rynapoH. Ha
YCTaHOBKAX JABYXKPATHOTO MCHApEHUs MEpPeroHKa A0 TYAPOHa OCYIIECTBISETCS B
7B CTYNEHM: CHadaia Npu aTrMoc(hepHOM [aBICHUH HEPTh TMEpPEeroHseTCs A0
Ma3yTa, KOTOpBII 3aTeM IEperoHsieTcss B BaKyyMe€ 10 TMOJYYEHHMs] B OCTaTKe
TyApoHa. DTH MPOIECCH OCYIIECTBISIOTCS B ABYX PEKTH(PUKAIIMOHHBIX KOJOHHAX;
B MEpPBOM M3 HUX MOJAJEP>KUBAETCS aTMOCHEpHOE NaBieHHE, BO BTOPOH BaKyyM.
JIByXKpaTHOE HcIapeHue HepTell 10 MazyTa MOXKET TakKe IMPOBOIAUTHCS MpPH
aTMoc(epHOM JIaBICHHMH B JBYX pEKTU(UKAIMOHHBIX KOJOHHAX: B TEPBOU
OTOMpAIOT TOJNBKO OEH3WH M OCTAaTKOM IIEPErOHKH SIBJISIETCS OTOCH3UHECHHAS

He(Th; BO BTOpPOW OTOEH3WHEHHass HedTh, Harperas [0 Ooyiee BBICOKON



TEeMIIepaTyphl, MEePEroHseTcss 10 Ma3yta. [10m00HbBIE JBYXKOJIOHHBIE YCTAaHOBKH
OTHOCSTCS K rpyrie atMochepHbix (AT).

YcraHoBkM OfHOKpaTHOro wucnapenuss Hedptu. Ha 3Tux ycraHoBkax
cTabmnm3upoBaHHass W obOeccojieHHas  He(Th  MPOKAYMBAETCS  Yepes
TEIJIOOOMEHHUKH U 3MEEBUK TPyOdaTOd Meun B PEKTU(DUKAIMOHHYIO KOJOHHY.
HaBepxy 3Toil KOJIOHHBI W30BITOUYHOE NABJIEHHE COCTaBiseT okojio 0,2 aT™, 4TO
COOTBETCTBYET THMAPABINYECKOMY COMPOTUBJICHUIO KOHAEHCATOPA, BHU3 KOJIOHHBI
MOJIaeTCs MEepPEerpeThiil BOAsSHOM nap. M3 KOoJoHHBI OTOMpAIOT paziuyarouuecs 1o
TEeMIIepaType KUIIeHUs (pakiuu: OCH3MHOBYIO, JMTPOUHOBYIO, KEPOCHHOBYIO,
ra3onieByI0, COJSIPOBYIO U Apyrue. HU3KOKuUIsmme KOMIIOHEHThI U3 JIATPOUHOBOM
dbpakuuu OTTOHSIOTCA B OTIMAPHON KOJIOHHE, CHA0XKEHHOM KUISITHIHBHHUKOM.
VYcranoBka nepepabateiBaeT 10 1000 T/cyTkm nerxkodl HedTH. Beixon (paxmuit
cocraBisier: O0eH3uHoBoOM 23-30%, murpouHoBoit 7-14%, kepocuHoBOU 5-8%,
razouneBod u cojisipoBod 19-20%, Jerkoro W TSHKEIOTO IMapauHUCTOIO
TACTUILIATOB 15-18%, ocTanbHOE - TyApOH.

B pektudukanoHHo# KOJIOHHE HUXKE BBOJIA CHIPhSI YCTAHOBIIEHO 6 Tapelok,
BBIIIE BBOJA - 32 TapesiKu, KPOME TOTO, B KOXKIOWU U3 MATH BHYTPEHHUX OTIAPHBIX
CEeKIIMA (CTPUNIIMHTOB) BMOHTHPOBAHO MO 3 Tapenku, T.e. BCEro 53 Tapelykwu.
Pacxon TommBa coctaBiusier 2,5%; BoJAsSHOro mapa nojgaercs 6% Ha HeTb.

[TonoxuTenbHBIMH ~ OCOOCHHOCTSAMHM  OJHOCTYIIEHYaTOl  TpyOuaToii
YCTAHOBKHU SIBJISIFOTCSI MEHBILIEE YHWCIIO allapaToB W, KaK CIEJICTBUE, MEHbIIAS
JUIMHA KOMMYHMKAIIMOHHBIX JIMHUH; KOMIIAKTHOCTb, MEHbIIAs IUJIOIIA/lb,
3aHMMaemasi yCTaHOBKOM; OoJjiee HM3Kash TeMIlepaTypa HarpeBa ChIpbsi B IEYH;
OTCYTCTBUE BaKyYMHBIX YCTPOMCTB; MEHBIIHNI pacXo] TOILUIMBA U BOASHOTO Mapa.
K HemocrarkaM TakuxX YCTAaHOBOK OTHOCUTCSI BBICOKHE THAPABIMYECKUE
COMPOTHUBJICHUSI TIOTOKY CHIPhSi B TEIJIOOOMEHHUMKAX W TPyO4yaTOW mMeyu u, Kak
CJIE/ICTBME, MOBBIIICHHBIM PacxoJl PHEPruu sl MPUBOJA CHIPHEBOTO HACOCA;
MOBBIIIIEHHOE NMPOTUBOJIABJICHUE B TPyOax M KOXKyXe TEIIOOOMEHHOMU amnmnapaTypbl
U, B CBSI3U C OTUM, BEPOSITHOCTh TOMAIaHusI HEPTU B TUCTUIUISTHI TIPU HAPYIIICHUU

repMCeTUYHOCTH TEIJI0O00MEHHHKOB.



PaboTa ycTaHOBKM OJTHOKPATHOTO WCHAPEHHS YIPOIIAETCS TPU MEPETOHKE
HedTel M0 MazyTa win NoayryapoHa. OCOOEHHOCTBIO ATOM YCTAHOBKHU SIBISIETCS
IPUMEHEHUE TPOMEKYTOUYHOTO IUPKYJISIIMOHHOTO OpPOIIEHUS U BBIHOCHBIX
OTIAPHBIX CEKITUHU ISl KaKIOTO M3 OOKOBBIX MOTOHOB. Ha TpyOJaThiX yCTaHOBKAX
OJIHOKPATHOTO HCTIAPEHHUS MOXKHO YCIEIIHO IepepadaThiBaTh TOJIBKO TINATEIHHO
CTaOMJIM3UpPOBaHHbIE M oOeccoyieHHble HedTu. B mpoTuBHOM ciydae TpyOBI
TEIJIO0OOMEHHUKOB W Teuel 3a0MBAIOTCS COJISIMHU, YTO TMPHUBOJUT K TOBBIICHUIO
JTABJICHUS HA CHIPhEBOM HACOCE M CIIOCOOCTBYET MPOTapy MeYHbIX TPYO.

YcTaHOBKH JABYXKpaTHOTO wucmapenwss Hedptum mo0 wmasyra. s dTux
YCTAaHOBOK XapaKTEPHO TMpEABAPUTEIFHOE YaCTUYHOE HCIapeHne HePTH Tepen
MOCTYIJIEHUEM B TpyOuaTyto neys. Mcnapenue MoKeT MpoUCXoIUTh B UCTIAPUTEIIE
(myctoTenol KOJOHHE), JHOO B PEKTU(UKAIMOHHOW KOJIOHHE C TapesKaMHu.
Hcnaputenb NPUMEHSIOT B TEX Ciy4asx, KOrjJa B KaueCTBE CHIPbS CIYKUT
cTaOWIM3UpOBaHHAs (Jera3supoBaHHAs) cjerka OOBOJHEHHAass M HE cojepiKalias
cepoBogopona HehTh. HedTu ke, comeprxaiiue pacTBOPEHHBIE Ta3bl (BKIIOYas
CEpOBOJIOPO/), BOAY U  COJH, HANPABISIIOT B  OTOCH3WHHUBAIOIIYIO
PEKTU(PHUKATMOHHYIO KOJIOHHY.

ObGecconmennas  HedTh  JIBYMS  TIOTOKAaMH  TPOKAYMBAETCS  4epes
TEINIOOOMEHHUKY M BOJOIPA3EOTIACIMTENs M C TemmepaTypoil okoso 200 °C
MOCTYIIaeT B HMCIIAPUTENh, TJE PA3ACISIOTCS MapoBas W kuakas ¢as3el. [lapoBas
¢daza HampaBIsieTCsl B OCHOBHYIO KOJIOHHY, TyJla XK€ Mocjie Harpesa B nieun 10 330-
3400C mocrtymaer u xunakas ¢aza. Komonna wumeer 31 Tapenky B
KOHIICHTPUPOBAHHON JacTH, TEII0 OTBOJIUTCSI MIPOMEKYTOUHBIM
HUPKYJISUHUOHHBIM opoierueM ¢ 10, 17 u 25 Ttapenok, cuurasi CHU3Y.

B kadectBe OOKOBBIX MOTOHOB oTOMparorcs (pakmuu 140-240, 240-300,
300-350 °C. T'onoBHEIM HNPOAYKTOM KOJOHHEI sBIseTcs OeHsuH H. K. — 140 °C.
[Taps1 ero mpoXoasaT KOHAEHCATOP, Aajiee KOHEHCAT MOCTYIAeT B BOJOOTACTUTEIb
U raszocemaparop. YacTe KOHACHCaTa HCIIOJIB3YETCS B KAdeCTBE OpPOIICHHS, a

0aJaHCOBOE KOJIUYECTBO HaImpaBJEICTCA Ha HICJIOYHYIO IIPOMBIBKY B KOJIOHHY U



Jlajee B TOBapHbIM napk. HeckoHneHcupoBaBmmecs yrieBogOpOAbl HAIIPABIIIOTCS
Ha ra30()pakMOHUPYIONIYI0 YCTAHOBKY, OCTATKOM KOJIOHHBI SIBJISIETCSI Ma3yT.

bonpuioe pacnpocTpaHeHHe UMEIOT YCTAaHOBKHU JBYXKPaTHOTO UCIIAPEHMS, B
KOTOPBIX BMECTE HCHApUTENsS YCTAaHOBJIEHA OTHENbHAA pEKTU(UKAIIMOHHAS
KosoHHa. Ha Takux ycraHOBKax HEQTh HECKOJBKMMHM MapaljIeIbHBIMU IOTOKAaMU
IPOKAYMBAETCSl 4epe3 TPyMIy TEIUIOOOMEHHUKOB B CPEIHIOID 4YacTh KOJIOHHBI
npeaBapuTenbHoro ucnapenus. [lapel OeH3nHa U BOABI BMECTE C PACTBOPEHHBIMHU
B HE(PTH YIIEBOJOPOAHBIMU Ta3aMH M CEPOBOAOPOJAMH MPOXOIAT uepe3
KOHJICHCAaTOP-XOJIOAUIBHUK B rasocemaparop. la3 w3  rasocemnaparopa
HaIpaBisieTcsl Ha ra3o(pakMOHUPYIOUIYI0 YCTAHOBKY, a O€H3MH YaCTUYHO
IIOJAETCS B KOJIOHHY B Ka4€CTBE OPOLICHUS, OCTAIIBHOE €0 KOJIUYECTBO MTOAAETCS
B CTaOWJIM3alMOHHYIO KOJIOHHY. [ OJIOBHBIM HPOAYKTOM 3TOW KOJOHHBI,
paboTaroieil moj AaBjlE€HUEM, SBISETCS CKUKEHHBIM ra3, TaKKe HalpaBIIeMbIil
Ha Ta30(paKkIHOHUPYIOUIYI0 YCTaHOBKY. OTOEH3MHEHHas HEPTb U3 KOJOHHBI
IIPOKAYMBAETCSA IO 3MEEBUKY II€YH B OCHOBHYIO KOJIOHHY IOJ 7-YyIO Tapeliky,
CuMTasl CHU3Y Bcero B KojoHHE 40 Tapenok. Ee TOJ0BHBIM IPOIYKTOM SIBJISETCS
TSOKENbIA  OCH3WH, TMapbl KOTOPOro, MPOWIS KOHIEHCATOP-XOJOJUIIbHUK,
IIOCTYNAKT B rasocenaparop, a OTTyJa YaCTUYHO HA OPOILICHHE B KOJOHHY, a
OCTAJIbHOE KOJMYECTBO IIOCJIE BBIIIEIAYNBAHUS W NPOMBIBKM BOJOM Ha
KOMITAYHAUPOBAHUE CO CTAOWUJIBHBIM OEH3MHOM W3 KOJIOHHB. Ha ycraHoBke
OTOMpaIOTCS TaKKe (PpPakiMM aBUALIMOHHOTO KEPOCHHA, AM3EJIBHOT TOIUIMBA U
CHU3Y KOJIOHHBI Ma3yT.

BakyymHBIE yCTaHOBKM I IEpEroHKH MasyTa: [Ipu nmeperonke B Bakyyme
U3 Ma3yTa MOJIy4aroT MACJEHbIE JUCTUIUIATHI, BI3KOCTH W JIPYTMM CBOMCTBaM, B
KauecTBE OCTAaTKa - MOJYTyApOH Wiu ryapoH. Bakyymusle ycranoBku (BT)
JEJSTCS Ha TOIJIMBHBIE U MaCIISIHBIE.

Ha TOmiuBHBIX yCTaHOBKax M3 Ma3yTa OTOMPAIOT HIMPOKYIO (PPAKIHIO 10
550 °C - BaxkyyMmHBII Ta30iib, KOTOPHIA HCHONB3YIOT B KAu€CTBE CHIPhS IS
KaTaJIUTUYECKOTO KpPEKMHra WM THIPOKpEeKHHra. TpeOoBaHUS K UYETKOCTH

MOTOHOpA3/IeNIeHus TpU OTOOpEe HIMPOKOW (paklMh MEHEee CTPOrue, 4eM Mpu



0TOOpEe MAacHSHBIX JUCTHUIAT: HEOOXOAHWMO TJaBHBIM 00pa3oM MpPeaOTBPATUThH
NOMNaJaHue MENbYAWIINX KareJeK TyJIpOHa B BaKyyMHbIH ra30iiib, YTOObI B HEM
HE MOBBICWJIOCH COAEPKAHUE METAIUIOOPTAaHUYECKUX COCIUHEHHM, OTPABISIOIINX
KaTaJn3aTop, U 4TOObl MPU KPEKHHIE HE YBEIMYMUIIOCh KOKCooOpaszoBaHue. [[ns
ATOTO MPUMEHSIOT TPOTUBONEHHBIE IPUCAIKHA THUIA CUJIMKOHOB M YCTaHABIMBAIOT
HaJl MECTOM BBOJIAa ChIpbS OTOOIHBIE YCTpPOICTBA M3 MPECCOBAHHON WU
ropupoBaHHON MeTAIIIMYECKON CeTKU. YHMCIo Tapenok B BaKyyMHBIX KOJOHHAaX
TOIUIMBHBIX YCTAHOBOK HEBEJIMKO: O 8 B KOHUEHTPAUIMOHHOW 4YacTh U 4 B
OTTOHHOW. ['MIpaBIMYEeCKOE COMPOTHBIEHHE TAPEIOK JIOJKHO OBITH BO3MOYKHO
MeHbIIUM. BakyyMm B kosnonHe coctaBiset 700-740 MM. pT. CT.; COOTBETCTBYIOIIEE
TOMY HH3KOE€ OCTATOYHOE JIaBJICHWE B KOJIOHHE HapsAy C HAJIMYUEM BOISHOTO
napa crnoco0cTByeT OoJblield rinyOuHe orOopa auctwuiara. boiee »xecTkue
TpeOOBaHUS MPENBABISAIOTCA K YETKOCTU IOTOHOPA3JENCHUs MpU TOIyYEHUU
MAacCJISIHBIX JMCTUJUIATOB: B KOJIOHHaX YCTaHaBJIMBAIOT OOJbIIEE YUCIO TapesioK
(1o 8 Ha KaxAbId AUCTWILIAT) W NPUMEHSAIOT OTHapHble cexkuuu. [Ipemernbr
BBIKUIIAHUS OTOMpPAaEeMbIX MACISIHBIX (pakuuii 3aBUCAT OT HPUPOABl HedTH,
pexuMa paboThl BAaKyyMHON KOJOHHBI €€ MOTOHOPA3JEIUTEILHON CIIOCOOHOCTH,
TpeOyeMol BSI3KOCTH AUCTUIUIATOB, KOHCTPYKIIUU Tapesaok. Yem MeHblle npeaessl
BBIKUIIAHUST MACJISIHbIX JUCTHUISATOB, TE€M JIerde 0OecleynuBaeTCsi HEOOXOANUMBIN
pPEXXUM OUYMCTKHM, TEM BBIIIE KAYeCTBO MOJydyaeMbIX macen. [ns Oosee yeTkoro
pa3fiesieHuss MacisHBIX (pakuuid Ma3yT MEepPeroHsIoT Ha JBYXKOJIOHHBIX
ycraHoBKax. [lo ogHOMY M3 BapuaHTOB B NMEPBOIl BAKyyMHOM KOJIOHHE OTOHUpAIOT
HIMPOKYI0 MAaCISHYIO (DpaKlMio, a BO BTOPOM BAaKyyMHOU KOJIOH HE € OOJbIIUM
YHUCJIOM TapesoK ATy (pakirio pa3AeisioT Ha Oosiee y3kue ppakiuu. [lo qpyromy
BApUAHTY JBYXKOJOHHOW MEPETOHKU Ma3yT MEPETOHSIOT B ABYX MOCJIEA0BATEIHHO
COEMHEHHBIX BaKyyMHBIX KOJIOHHaX. B mepBoil kosoHHE 0TOMpaoT OoJiee Jerkue
JUCTWIATBL M TOJYTYApPOH, KOTOPBIM IOCTYyHaeT BO BTOPYHO KOJIOHHY IS
MOJIYYeHUS BA3KUX IUCTUIUISITOB U TyIPOHA.

O06e KOJOHHBI O00OPYIOBAaHBI CAMOCTOSITEIBLHBIMH  TAPOIKEKTOPHBIMU

YCTPOMCTBAMM [JIs1 CO3/1aHusl Bakyyma. OrHEBbI€ HArpeBaTeNly BBIMOJHEHBI W3



COOPHBIX OJIOKOB KapPOYIMOPHOTO JKeJIe300€TOHA U 000PYI0BaHbI OECTIIIaMEHHBIMHU
ropenkaMu. Hacocel pacronokeHsl Ha OTKPBITOM IUIOIIAJKE IMOJ MOCTAMEHTOM
0JI0Ka peKTU(PUKALIIH.

JlpyruM BapraHTOM JIBYXKOJIOHHOM IIEPErOHKM Ma3yTa sSIBISETCS MPOLECC C
UCIIOJIB30BAaHUEM HCHapSIOUIErocs areHra. B 3Tom Iporecce OCTaTOK INepBOU
BaKyyMHOHM areHtra. B 3TOM Iporecce OCTaTOK NEPBOM BAKYYMHOM KOJIOHHBI
(MOMYTYApOH WM TYAPOH) CMEIIMBAETCS C JIETKOHCHAPSIOmEicss HeTAHOM
dpakueil, HanpuMep, KEPOCUHOM WJIM Ta30MJIeM, U MOCJE HarpeBa B TpyO4aTou
NeYd HampaBJsIeTCss BO BTOPYIO BaKyyMHYK KOJIOHHY, TIA€ oOTOupaercs
BBICOKOBSI3KMM MACIIIHBIM JTUCTWILIAT, WCHAPAIOIIMNCA areHT, BO3BpallacMbId
o0OpaTHO B IPOLECC, U OCTATOK - OUTyM. Takoil BapMaHT MEPEroHKH OCYIIECTBIEH
Ha ABT ueTbIipexkpaTHOTO MCIapeHUs] UCHAPSIOMIMMCS ar€HTOM CIIYKUT O€H3HH,
NEpPEroHKa BEJETCS MPU aTMOCPEPHOM JaBJICHHUM, PA3IMYHBIX TeMmIepaTypax U
KpPaTHOCTU O€H3MHA K CBhIpbI0. BBIXOI MacisHOro JUCTWIUIATA TEM OOJbIIe, YeM
OOJbIIE KPaTHOCTh PACTBOPUTEINS K ChIPbIO, 4eM Bbille TeMiiepatypa OU u yem
HWKE JIABJIICHHUE B HUCIIAPUTEIIE.

Henoctatkom 3TOro METO[ SIBJISIFOTCS OOJBIION pacXo/l TeIia Ha HCHapeHUs
Y BOJbl HAa KOHJICHCALIMIO MCIAPSIOLIEroCcs areHTa, BBICOKMI pacxoj] MeTajuia Ha

KOHACHCATOPBI U XOJIOAUJIbHHUKH.

JIEKITHA Nel 2.
KOMBHUHHPOBAHHBIE YCTAHOBKH

ATMochepHOo-BaKkyyMHBIE€ TpyOUaThie YCTAHOBKHU.

Bce Bospacraromias  MOIIHOCTH  CTPOAIIMXCSA U NPOEKTUPYEMBIX
He(dTenepepadaThIBAIOIINX 3aBOIOB TPEOYeT KOMIUIEKTOBAHUS UX MUHUMAJIbHBIM
YUCIIOM TEXHOJIOTMYECKMX YCTAHOBOK, YTO CHM)KACT KalMTAJOBIIOKEHHUS,
COKpAIllaeT CTPOMTEJIbCTBA 3aBOJOB. PemieHue 3TOM 3aayd JOCTUTAETCS Kak
IIOBBIIICHUEM IPOU3BOAUTEIBHOCTH TEXHOJOIMYECKUX YCTAaHOBOK, TaK U
KOMOMHHMpPOBaHHEM TMPOIIECCOB HA OJHOM ycTaHOBKe. TpynHOCTH mpu

9KCIIIyaTaluhl W PEMOHTC TaKHMX YCTAHOBOK OBLIN YCIICIIHO MMPOJJICHBI.



HakomueHHbpII ONBIT W COBPEMEHHBIM YPOBEHb PAa3BUTHS  ABTOMATHKHU,
TeJIEMEXaHUKH, JTUCTAaHI[UOHHOTO yIpaBICHUS " PEryIMpOBAHHUS
TE€XHOJIOIMYECKUX IPOLECCOB IO3BOJISIET PACIIUPUTh O0JacTh NPUMEHEHUs
KOMOMHHMPOBAHHBIX YCTAaHOBOK M CJAENaTh MX HaJAeKHBIMU B padbore. OCHOBHOE
BHUMaHUE OBLIO YJENEHO CO3JaHUI0 MPSMOM IEPErOHKH APYTHUX IPOLECCOB
nepepaboTku HePpTH. BO3MOXKHBI pa3nnyHble KOMOMHALIMKA IPOLECCOB HA OJHOU
ycranoBke: ABT, 3JJIOY-ABT, ABT - Bropu4Has mieperoHka HepTH -
KaTaJIUTUYECKUN KPEKUHI BAKyyMHOTO Ta3oisl - JAECTPYKTHBHas IMEpPEroHKa
TYIpOHa; TIEpPBUYHAs MEperoHKka He(TH - KOKCOBaHHME MaszyTa B KHILSAIIEM CJIO€
KOKCa U T.J.

ATMOC]epHO-BaKyyMHbIE€ YCTAaHOBKU: BakyyMHble TpyOuaThl YCTaHOBKHU
OOBIYHO COOPY’KAIOT B €IMHOM KOMILUIEKCE C aTMOC(EPHON CTYNEHbIO NEPETOHKH
HedTell. KomOnHMpoBaHue npoieccoB aTMOCHEPHON U BaKyyMHOU MEPErOHKHU Ha
OTHOM  yCTaHOBKE HMEET  CIEAYIOIIME  IPEUMYINECTBA:  COKpAIICHUE
KOMMYHUKAIIUOHHBIX JIMHUI; MEHbBILIEE YHUCIO IPOMEKYTOUHBIX EMKOCTEH;
KOMIIAKTHOCTb;  yJI00CTBO OOCIYXHBaHUS; BO3MOXHOCTb 0o0Jjiee IOJHOTO
WCITOJIb30BAHUS TEIIa JUCTUILIATOB U OCTAaTKOB, COKpPAILIEHUE PAcX0/1a MeTauia u
HKCIUTYaTal[MOHHBIX 3aTpart; 0oJiblIasi MPOU3BOAUTEIBHOCTh TPYAA.

Haznauenue nporecca - pazzneneHre HeTu Ha PpaKkIUK AJIs MOCIEAYOLEeH
nepepadOTKU MM UCIOIB30BAHMS B KAYECTBE TOBAPHOU MPOIYKILIUU.

CoipbeMm - siBIIsieTcs obeccoieHHas M 00e3BOKeHHass He(Th, TOyUYeHHAs Ha
ycTaHoBKax U 0sokax JIOY.

[IpoayKTsr:

1) yrieBomoponHBI Ta3 - BBIBOJUTCS C YCTAaHOBOK B Tra3000pa3HOM U
xuakoMm ("'ronoBka crabunuzanuu') BUIE, HamOpaBiseTcs IS JajdbHeuIen
nepepaboTKy Ha ra3o(ppakIMOHUPYIOLIUE YCTAHOBKH; HCIIONb3YeTCsl KaK TOIIMBO
He(PTE3aBOJICKUX TIEeUCH;

2) OensuHoBas Ppakuus - BeikunaeT B npenenax 50-1800C, ucnonb3yercs

KaK KOMIIOHCHT TOBApHOI'O aBTO6eH31/IHa; CbIpbC YCTAHOBOK KaTaJIUTHYCCKOTIO



pUpOpPMUHTA U THUPOIN3a; MOABEPraeTCcsl BTOPUUHOMN MEpPEroHkKe i MOJIyYeHHUs
y3KUX (paKiuii;

3) kepocuHoBas (Ppaxius - BeIKUIAET B nipeaenax 120-3150C, ucnonb3yercs
KaK TOIUIMBO JIJIsl PEAKTUBHBIX M TPAKTOPHBIX KapOIOPaTOPHBIX ABUTATENCH, AJis
OCHAIIIEHHUS; KaK ChIPbE YCTAHOBOK TMJIPOOYUCTKH;

4) nmuzenbHas ¢pakuus (aTMOc(EpHBIM Ta30iib) - BBIKUIACT B Ipejenax
180-3600C, ucnonp3yeTcsi Kak TOIUIMBO JUIS JU3EIBHBIX ABUTATElICH U ChIpbE
YCTaHOBOK THJIPOOYUCTKH;

5) Ma3yT - ocTraTok arMocgepHOil meperoHku - BeikumaeT Beime 3500C,
MPUMEHSETCS KaK KOTEIbHOE TOIJIMBO HIIM CHIPHE IS YCTAHOBOK THAPOOYUCTKH U
TEPMHUUYECKOTO KPEKUHTa;

6) BaKkyyMHbI€ TUCTHJUISATHI (BaKyyMHBIM Ta30ii/ib) - BEIKUAIAIOT B MPEIEIax
350-5000C, wucnomp3yercs KakK ChIpb€  KATaJIUTHYECKOTO  KPEKHMHTa |
rusipokpekunra; Ha HII3 ¢ mMacisHON cxemMoil nmepepaboTKy MOIy4YaroT HECKOJIBKO
(2-3) BakyyMHBIX TUCTHIUISITOB;

7) TYIAPOH - OCTaTOK aTMOC(HEpPHO-BaKYyMHON MEPErOHKU HE(PTH, BHIKUIIAET
npu temneparype Bbime S5000C, wuCnoONb3yeTcs Kak ChIpbE YCTAaHOBOK
TEPMHUYECKOTO KPEKMHTa, KOKCOBAaHUS MPOU3BOICTBA OUTYMa U Macell.

Onucanue ycranoBku: OOeccoyieHHas U 00e3BOXeHHass HE(Th MPOXOIUT
P TETUIOOOMEHHUKOB, TJI€ HArpeBaeTcs 3a CUET TeIla OTXOIALIMX MPOAYKTOB,
1ocJie Yero NocTynaeT B 0OTOEH3UHUBAIOILYIO KOJIOHHY. B 3TOl KojloHHE U3 HedTH
BBIICTISICTCSL  JieTKass OeH3WHOBas (Ppakuus, KOTOpas KOHJCHCHUPYETCS B
XOJIOIMTHbHUKE-KOHIEHCATOPE U COOMpaeTcss B €MKOCTH, OTKyJda TOJacTCs B
crabunuzatop. B eMKocTH BBIAENSETCS TakXKe Ta3, HamnpaBlgeMbld Ha
JaTbHEUIITYIO nepepadboTKy. [TonyoTrOeH3uHeHHas HeDThH c HU3a
OTOCH3MHUBAIOIIEH KOJIOHHBI HampaBisieTcss uepe3 TpyOdaryro Tmedb B
aTMoc(epHyto KoJIOHHY. YacTh MOTOKa NOIYyOTOCH3MHEHHON HEPTH BO3BpAIACTCS
B OTOCH3WHUBAIOIIYIO KOJIOHHY, COOOIIasi JOTOJHUTEIHHOE KOJWYECTBO TeIIa,
HeoOxoaumoe i pektudukammu. B ocHOBHON aTMoc(epHON KOJOHHE HEPTh

paszensercs Ha Heckosbko (pakuuii. C BepXa KOJIOHHBI B MapoBOM (ha3e yXOAUT



TSOKENbI OCH3MH, KOTOPHI KOHACHCHUPYETCS B XOJOAWJIbHUKE-KOHJEHCATOpe, a
3aTeM NOoCTymaeT B crabwim3aTop. B kauecTBe OOKOBBIX MOTOHOB BBIBOJUTCS
KepOCHMHOBasi W JAu3eibHas (pakiuu, KOTOpbIE IEPBOHAYAIBHO IMOJAIOTCS B
CeKIIMU OTHApHON KOJIOHHBI. B oTmapHOil KOJOHHE W3 OOKOBBIX IOTOHOB
yAAIAIOTCS B MPUCYTCTBUM BOJISIHOTO Tapa JieTKHe (Ppakiuu. 3aTeM KepOCHHOBas
U Ju3enbHast Gpakiuu BHIBOASTCS ¢ ycTaHOBKU. C HU3a aTMOCHEpHOM KOJIOHHBI
BBIXOJIUT Ma3yT, KOTOPBIM 4Yepe3 Iieub II0JAaeTCsl B KOJOHHY BaKyyMHOM
MIEPErOHKH, TJI€ pa3AeisaeTCs Ha BaKyyMHbIE JUCTUIUIATHL U ryapoH. C Bepxa 3Tou
KOJIOHHBI C MOMOIIBI0 NApPO3KEKTOPHOIO HACOCA OTCACBIBAIOTCS BOJASHBIE MapBbI,
ra3pl pas3joKEHHUs, BO3AYX M HEKOTOPOE KOJMYECTBO JETKUX HEPTEHPOTYyKTOB
(nu3enbHas ¢pakuus). BakyyMHbIe AUCTWLISTHI U TYIPOH Yepe3 TEIII000MEHHUKH
nojorpeBa HePTH W XOJOJIWJIBHUKH YXOIAT C YCTAaHOBKU. [l CHUXEHUS
TEeMIIepaTypbl HH3a W 00Jiee TOJHOTO M3BICYCHHUS TUCTUIUIATHBIX (pakiuii B
aTMoc(epHYl0 M BaKyyMHYIO KOJIOHHBI TojaeTrcs BoasHoW mnap. M30brTouHOe
TEIUI0O B OTHUX KOJIOHHAX CHHUMAETCA LMPKYJHUPYIOIIUMH OpoleHnsamMu. B
CTaOMJIM3AI[MOHHON KOJIOHHE IMOJIy4aloT C Bepxa 'TOJIOBKY cradbuiuzauuu" -
CKIDKCHHBIM  YIJIEBOJOPOAHBIA ra3, a C HU3a - CTa0WIbHBIA O€H3MH, HE
coaepkanuid yriesogopoaos C3-C4.

VYcranoBka ABT u BakyymMHO# neperoHku OeH3zuHa. OnucaHue yCTaHOBKH:
W3 ucnapurens napbl O€H3MHA U PACTBOPEHHBbIE B HE(PTH Ta3bl, HAPABISIIOTCS B
UCTIAPUTENbHYIO CEKIIUI0 OCHOBHOW atMocdepHoil kKonoHHbI. Tyaa ke moctymnaer
U ToJlyoTOeH3MHEHHass HedTh Tmociae HarpeBa B TpyOuaroir mneuyu. Temio
HUPKYJISLUOHHBIX OPOILICHUH, OPraHU30BAaHHBIX B TPEX CEUYEHUSAX OCHOBHOU
KOJIOHHBI, UCIIOJIb3YyeTCs Uil HarpeBa HepTu. OCcTpoe opolleHre oJaeTCsl HaBepX
KOJIOHHBI. bBOKOBbIE TOTOHBI M3 OCHOBHOW KOJOHHBI pPEKTU(ULUPYETCS B
TPEXCEKIMOHHOM OTIIAPHOW KOJIOHHE. Ma3yT W3 OCHOBHOM KOJOHHBI IIOCIIE
HarpeBa B IE€YM MOJAETCS B BAKYyMHYIO KOJOHHY. B 3TOl kojoHHe oTOMpaercs
mpokast  (350-4900C) ¢pakuus, a TakKe HMEETCS TpPU MPOMEKYTOUHBIX
UPKYJISIIIIOHHBIX OpOITIeHUs. BIOK BTOpHYHOM MEPErOHKH MUPOKON OEH3UHOBOM

(bpakuuu COCTOUT U3 TPEX PEKTU(UKAIMOHHBIX KOJIOHH, B KOKJOM M3 HUX 1O 60



tapenok. Ilepen BTOpMYHON mMeperoHKoN Imupokas OeH3uHOBas (pakuus
NOCTYINAaeT B CTAOMIM3AaMOHHYIO KOJOHHY, a ra3000pa3Hble YIJIEBOJOPOAbI - B
abcopOep. AOCOpPOGHTOM CIY)XUT CTaOWJIbHBIM OCH3MH, KOTOPBIH 3aTemM
MOJIBEPTaIOT 3allleIadyMBaHUIO0 U BTOPUYHOM MEpPEeroHKe Ha y3kue (ppakuuu: a0 62,
62-85, 85-120, 120-140 u ocrarok Bbime 140 °C. TpeTbsi KOJOHHA BTOPHYHOM
IIEPErOHKY CHA0KEHa OTHapHOW KonoHHOU. @pakumusa 140-240 °C, xak u
OEH3MHOBAs MTOABEPraeTCs 3alETAYNBAHUIO U CYIIKE.

Ot60p cBeTnbIX cocTaBisieT 44,7%, B Tom uncie 6enzuna 11,5%, kepocuna
10,5% wn nuzensHbIX TOIIMB 22,7%. [lns mpenoTBpallleHHus CEepOBOJOPOIHOMN
KOPPO3HH B IIJIEMOBBIE JIMHUHU MOJIAETCS ra3000pa3Hblid aMMHAK.

YceranoBku  DJIOY-ABT: Omnwmcanue  ycranoBku: Ilogorperas B
TemooOMeHHMKax chipasg HeQTh ¢ Temmeparypoit 120-140 °C B mermaparopax
MOJIBEPTaeTCsi TEPMOXUMHYECKOMY 3JIEKTPOOOE3BOKUBAHUIO U 00E€CCOIMBAHUIO B
MPUCYTCTBUH BOJIbI, JIEAIMYJIbraTopa u 1menoyu. [loarorosnenHas Takum oOpa3zom
HePTh JIOMOJHUTENBHO TMOJOTPEBACTCS B JPYrUX TEIUIOOOMEHHUKAX M C
temnepatypoii 220 °C moctynmaer B 0TOEH3MHUBAIONIYIO KOJOHHY. CBEpXy 3TOMH
KOJIOHHBI oTOupaercst ¢pakiusi Jjerkoro OeH3uHa. OCTaTOK CHU3Y KOJOHHBI
nomaerca B nedb, rae Harpepaercss g0 330 °C, m mocrymaer B OCHOBHYIO
atMocepHyto  KojoHHy. Yacth HedTM W3 Tedd  BO3BpalIaeTCs B
OTOEH3MHUBAIOILYIO KOJOHHY B KadecTBe ropsiueil crpyu. Cepxy armochepHoi
KOJIOHHBI OTOMpaeTcs TsDKENblii OeH3WH, a COOKy depe3 OTMapHble KOJIOHHBI
paxuu 140-240, 240-300 u 300-350 °C. Ma3yT cHM3Y KOJOHHBEI HOJAETCS B
nmeub, rae HarpeBaercsas g0 420 °C, W mocTymaer B BakyyMHYIO KOJIOHHY,
paboTaroliylo mpu oOcTaTodHoM nasieHun 60 MM pr. cr. BonsgHeie mnapsi,
ra3zoo0pa3Hble TMPOAYKThl PA3JOKEHUS W JIETKHE Tapbl CBEPXY BaKyyMHOMU
KOJIOHHBI MOCTYNAaloT B OapomeTpudecKuit KOH/JICHCATOP,
HECKOHJIEHCUPOBABIIIHUECS Ta3bl OTCACHIBAIOTCS IKEKTOPOM. BOKOBBIMU MMOrOHAMU
BAKYyMHOH KOJOHHKI siBnsitorca (pakmuu 350-500 °C, ocrtatkoM sBnsercs
¢paxuus Beime 500 °C - ryapon. BeH3uHbl, noMy4aeMble M3 OTOCH3UHUBAIOIICH U

OCHOBHOM aTMOC(EepHON KOJIOHH, CMEIIUBAIOT U OTBOJAT B cTabuimsaTop. ['a3 u3



cenapaTtopoB MmojaeTcsi, B abcopOep, opornaemMbiii cTabuiIbHbIM OeH3uHOM. Cyxoit
raz cOpaceiBaeTcs K (opcyHKam rededd. ['0JOBHOW TPOAYKT cTaOMIM3aiuu
HaIpaBisieTcsT Ha Ta30(ppakIUOHUpYIOMMEe YyCTaHOBKU. CTaOWiIbHBIM O€H3UH
MOJIBEPraeTcs 3alleJauruBaHUIO.

CniocoObl co3nanusi Bakyyma: Bakyym B KOJIOHHaX CO34aeTcsl ¢ MOMOINIbIO
BaKyyM-HacOCOB WJIH MApOCTPYHHBIX 3KEKTOPOB. BakyyM - HACOCOB 1O MPUHIIUITY
JEUCTBUS aHAJIOTUYHBI KoMIipeccopaM. CyllecTBYIOT MOPIIHEBbIE, POTALMOHHBIE
Y BOJIOKOJIBLIEBbIE BAKYYM-HACOCHI.

[IpuHuun  paboThl  MApPOCTPYWHBIX  HKEKTOPOB -  HCIOJb30BAHHE
KMHETUYECKOM HSHepruu BojsiHoro mapa. Ctpys mapa ¢ OOJNBIION CKOPOCTHIO
BBITEKAaCT M3 COIUIA, 3aXBaThIBAET OTCACBIBAEMYIO Ta30kKHJIKOCTHYIO CMECh M
BMECTE C HeW BbIOpachiBaeTcsl B aTMocdepy. UToObl co3aTh HEOOJBIION BaKyyM
(mo 90KIIa), ucmonp3yroT ogHOCTyNeHYaThie KeKTopbl. Ecnu tpebyercs Oonee
ri1yOOKUH BaKyyM, NMPUMEHSIOT MHOTOCTYIEHYAThIE MAPO3KEKTOPHBIE arperarsl,
CHa0KEHHbIE MPOMEXYTOUHBIMH KOHJEHcaTopaMu. B koHaeHcaTtopax palOouwii
map M Tas3bl, BBIXOAAIIME M3 MPENbIAyIIEH CTYNEHH, OXJIAXAAITCI U
KOHJIEHCUPYIOTCS. DKEKTOpAaMH M BaKyyM-HAcOCaMHU W3 BaKyyMHBIX KOJIOHH
OTCACHIBAIOTCSl Ta3bl PA3JIOKEHUS, BOJASIHOW TMap, MOJAaBAEMbId B KOJIOHHBI ISt
YIIYUIIeHHUS] peKTH(PUKAINK, a TAaKXKe BO3/yX, MOMABIINI anmaparypy BCICACTBUE
€€ HEJOCTaTOYHOM repMeTUYHOCTH. OCHOBHBIM armnapaToM, MPUMEHSEMBIM IS
KOHJCHCALlUU, SBJSETCS OapoMeTpuueckuil KoHJeHcaTop cmemeHus. OH
NpeAcTaBiIsgeT CcOOOM IWIMHIPUYECKUN amnmapar ¢ KacKaJHbIMU CUTYaTbIMU
TapesiKaMu, MOJ HWKHIOK U3 KOTOPBIX MOCTYIMAIOT Mapbl C BEpXa BaKyyMHOU
KOJIOHHBL.  OxJjaxknaromass  BoJa  IOJAeTCsl HAa  BEPXHIOI  Tapeliky.
CkoHJleHCHpOBaBIIMECS HE(PTSAHbIE Mapbl W BOJA CIMBAIOTCA MO Tpyde B
O0apoMeTpUYECKHil KOJOJEl, a ra3 ¢ Bepxa O0apoOMETpHUECKOro KOHJAEHcaTopa
OTCacChIBaeTCS MAPOBBIMU IKEKTOpPAMU WIM BakyyM-Hacocamu. CylIeCTBEHHBIN
HEJI0OCTATOK TaKOH CXEMbI COCTOUT B TOM, UTO MPHU HEMOCPEICTBEHHOM CMELICHUU
C He()TAHBIMH MApaMU OXJIAXKIAIOIIASl BOJA CHIIBHO 3arpsi3HSAETCS CEPOBOIOPOIOM

U HedrenmpoayKTamMu. ODKCHEPUMEHTAIbHO  YCTAHOBJIEHO, YTO B  BOJE



KOHJIEHCATOPOB coAepKUTcs 110 5% ot monyuaemoit Ha ABT nuzensHOM dpakiuu.
Bopma, 3arpsizHenHas HeTempoyKTaMH, MONaAaeT 3aTeM B CTOYHBIEC BOJIBI 3aBO/Ia,
3arpsi3Hsis IOYBY U BOJIOEMBI.

Ilo npyroi cxeme, OIMACHOCTH 3arpsiI3HEHUS BOABI ycTpaHeHa. [lapsl ¢ Bepxa
BaKyyMHOM KOJIOHHBI IIOCTYyIalOT B IIOBEPXHOCTHBIM KOHJEHCATOpP, TJIe
KOH/JICHCUPYETCS OCHOBHAs 4YacTb BOJSHBIX IIQPOB U YHECEHHBIX HEPTIHBIX
¢pakmuii. B kauecTBE  MOBEPXHOCTHOTO  KOHAEHCATOpa  MPUMEHSIOTCS
KOXKYXOTpyOudaTble TEINIOOOMEHHUKM C IUIABAIOIIEH TOJIOBKOM WM amnmnaparsl
BO3JIYIIIHOT'O OXJIAKJAEHUS. 3aT€M KOHJEHCAT U Napbl MOCTYMAIOT B ra30cenapaTop,
U3 KOTOpPOrO HE KOHJEHCHUPOBABUIMECS Iapbl OTCACHIBAIOTCS 3KEKTOPAMHU.
Konpencar mo OapoMerpuueckoil TpyOe MOCTymaeT B OTCTOHHHUK-CENaparop.
Croma Takke TOJAIOTCS  MapoOBble  KOHJEHCATBl M3  MEXKCTYIEHYAThIX
KOHJICHCATOPOB 3KeKTopa. Bosa u3 oTcToliHMKa cOpachlBaeTCs B KaHAIMU3ALMIO, a
HEe(TENPOAYKT, OTAEJICHHBIH OT BOJABI, BO3BpAIIACTCAd B JHMHUIO JU3EIbHON
(dpakuuu. BeixnonHble ra3sl U3 3KEKTOpa CHKUTalOTCs B TpyOuaroi neun. Ha Bcex
nerctyromux ABT cucremMa ¢ UMCIONB30BAaHMEM KOHJEHCATOPOB CMEIIEHUS
3aMEHSETCS CUCTEMOM C TOBEPXHOCTHBIMH KOHAeHcaTopamu. (CoBpeMeHHbIE
CXEMBbI CO3JIaHUs M BaKyyMa OOecreurBaeT MOJJepKaHUE B KOJOHHAX YCTaHOBOK
ABT ocrarounoe paBnenue 5-9 klla. Takumu cnocobamu co3maercs BaKyyMm B
KOJIOHHaX  KOMOMHHMpPOBAHHBIX  yCTaHOBOK. [loMMMO  BBIIIEH3I0XKEHHBIX
JIOCTOMHCTB, KOMOMHHMpPOBaHHbIC YCTAHOBKM HMEIOT U HexoctaTku. K Hum
OTHOCHUTCS ’KECTKOCTh CBA3EH MEXIY OTJEIbHBIMH MPOLECCAMHU.

Hapymienus B pabore OIHOM CEKUMHM MOTYT BIMSTh Ha BCIO YCTAHOBKY,
pacctpauBasi Jpyrue TeXHOJoruueckue npoueccbl. KoMOMHUPOBaHHYIO YCTaHOBKY
CIIOXHEE, YeM OOBIUHYI0, OCTAHOBUTh HA PEMOHT U 3aTE€M BbIBECTH Ha pexxum. Ho
HECMOTpS Ha OJTH HEJOCTaTKM B COBPEMEHHOW HedTenepepadaThiBaoIei
OPOMBIIIJIEHHOCTH  CTapaeTcss  MepBble  KOMOWHUPOBAaHHBIE  YCTAHOBKHU
NPOU3BOJACTBA Maces, MO3BOJSIONIME U3 Ma3yTra noiyduTb 4  copra
BBICOKOKAUECTBEHHBIX 0a30BBIX Macel, Ha 0a3e KOTOPbIX MOXXHO MPUTOTOBUTH

MOTOpPHBIE W  HMHAYCTpHUAJIBHbIE Macna 12  HamMmeHoBaHuii. CTposiTcs



BBICOKOITPOU3BOIUTENIbHbIE KOMOWHUPOBAHHBIE YCTAHOBKU MTPOU3BO/ICTBA ATHIICHA
U TPONWIEHA, BKIIOYAIOLIME IMPOLECCHl MHUPOJIN3a, MOJYYCHHS] apOMaTUYECKHX
yIJIE€BOJIOPOAOB, OyTanueHa, HUKIONEHTAANEeHA, TOJMMEPHBIX MATEPHAIIOB, ChIPbs

AJI1 IPOU3BOJACTBA TCXHUYICCKOI'O YIJICPO/a.

JIEKITHA Nel 3.
Ycr4aHOBKH BTOPHYHOH ITEPETOHKH, YETKOH, A3EOTPOITHOH H
SKCTPAKTHBHOH PEKTH®HKAIIHH

Bropuunas meperonka HE(TSHBIX IUCTUUISTOB, B YACTHOCTH IHPOKOM
OCH3WHOBON  (pakiuy, NPUMEHSETCS C IeJbI0 TPOU3BOJCTBA  OEH3MHA
cnenuanbHbix coptoB ("Okcrpa" u bP-1). IleperonHsiMu anmapatamMu paHbLIe
CITY>KUJIA KyOBbl C TTAPOBBIM 00OTPEBOM, TTOTOHOPA3ICTUTENAMHU - JiedierMaTopsl U
HAcajJl0ouHble KOJIOHHBI. B nanpHeiimem KyObl OBLIM 3aMEHEHBI TpPyOUaThIMU
neyamu, a JaeduerMaTopbl - peKTU(PUKAIMOHHBIMU KOJOHHAMHU C KOJIMTAYKOBBIMU
Tapenkamu. Baenpenue B HedTenepepadaThIBaroliel MpOMBIIIIICHHOCTH TIpoliecca
TEPMUYECKOTO KPEKUHra TNOTpeOOBaJO0 NPUMEHEHUS BTOPUYHOM TIEPETOHKU
KPEKUHT OCH3WHOB, MOJBEPIIINXCS CEPHOKUCIOTHON OYUCTKE, C IEIbI0 YAATICHUS
U3 HUX moiauMmepoB. s 3TOro crpowiuch arMmocdepHble U aTMochepHo-
BaKyyMHbI€ YCTaHOBKH. [IpriMeHeHuMe Bakyyma Uil CHWDKEHUSI TeMIlepaTyphbl
neperonkr 10 130-140 °C puxToBamochk CTpeMIEHHEM MNPEXYIPEAUTH pPacan
CEpPHHUCTBIX  COCAMHEHWH, TMPUBOAAINIMX K OOpa3oBaHUIO  KOPPO3HMOHHO-
arpeccuBHOro cepoBojopona. OaHAKO OKCIUTyaTalys TMOJO0OHBIX YCTaHOBOK
MOKa3aJi0, YTO Pa3yIOKEHUE M KOPPO3Hs anmaparypbl He ycTpaHstoTcs. [loatomy
BMECTO CEPHOKHUCJIOTHOM OYHMCTKH CTaJId MPUMEHSIThH 00Jiee COBEPIICHHbIC
CrOCOObl CEPOOYMCTKHU, JYUIIUM U3 KOTOPHIX HBIHE SIBJSETCS TUIPOOUYUCTKA.
Bropuunas meperoHka IMMPOKO MPUMEHSIACH ISl BBIICIEHUS W3 OCH3MHOBBIX
dbpakiuii 130MEepPOB, UCTIOJIb3YEMbIX B KaU€CTBE BHICOKOOKTAHOBBIX KOMIIOHEHTOB
aBUAIMOHHBIX O€H3WHOB. B HacTosIee Bpems Mog00HBIN IPOIIece Mo Ha3BaHUEM
YETKOW peKTU(PHUKAIMK I[MUPOKO MCHOIB3YETCS HJisi BBIACICHUS H30MEPOB

Hapa(i)I/IHOBBIX YTJICBOAOPOJ0B, 4 TAKKC TUI0EH30/1a U KCHJIOJIOB, UCIIOJIb3YCMBbIX



B KAaueCTBE CBIPbSl ISl OPraHMYECKOTO CHHTe3a. Pa3BuTHE KaTaIUTHUYECKOTO
pupOpMUHTA U TOTPEOHOCTH B Y3KUX OCH3MHOBBIX (DpaKIUsAX MOOYIUIN BKIIOYAThH
YCTaHOBKH BTOPHYHOU HeperoHKu B COCTaB COBPEMEHHBIX
HedTenepepabaThIBAIOMIMX 3aBOJOB. OJTH YCTAaHOBKM CTOST OTHCJIBHO WIIU
BKIIIOYAIOT B COCTaB  KOMOMHHMPOBAaHHBIX  ycTaHOBOK.  [loTpeOGHOCTD
HEPTEXUMHUYECKOW MPOMBIIIICHHOCTH B MPAKTUYECKU YUCTBIX WHAWBUIYATbHBIX
YIIEBOIOPOAAX CTUMYJIHUPOBANIA NaTbHEHIIYI0 pa3pab0TKy U COBEPUICHCTBOBAHHE
METOZ0B BTOPHUYHOW MEPEroHKH, B YACTHOCTU OCHAIIIEHUE YCTaHOBOK KOJIOHHAMHU
YEeTKOM W CBEPXUYETKON pEeKTU(UKALNK, HWMEIOIIUMU HECKOJBKO JECSATKOB, a
WHOTJa M COTeH Tapenok. [IpoMeblieHHOe OpopMIIeHHE MPOLIECCOB BTOPUIHOMN
NEPErOHKH Pa3JIMYHO U 3aBUCUT OT XapakTepa CbIpbs, TpeOyeMoOil 4YeTKOCTH
peKTU(UKALINN, YUCIIa U KOHCTPYKIUU PEKTU(UKAIMOHHBIX TApeNIOK, KPaTHOCTU
opouieHus U T.7. Kpureprem oneHKH BO3MOKHOT'O NPUMEHEHHUS PEKTU(PUKALUU
JUISL pa3/iesIeHus yIIIeBOIOPOJIHBIX CMECel Ha COCTABIISIIOIINE UX KOMIIOHEHTHI, KakK
U3BECTHO, ABJISETCS KOA(P(ULIHUEHT OTHOCUTENIBHOM JieTydecTH. Uem Oomblie 3TOT
KOA(p(UIUEHT, TEM JIerue pas3AessioTcs KOMIOHEHThl cMecu. PaccunThiBas 4uciio
TEOPETUYECKUX TapelioK, TpeOyeMBIX ISl pa3felieHuss cMeced C pa3IudHbIM
3HaueHUEeM KOAY(P(UIIMEHTA JIETy4YeCTH U TOJYyYeHHUsS PEKTH(PUKATOB Pa3IUYHOTO
COCTaBa, MOXHO 3aKJIIOYUTh, YTO JUJISl MOBBIIIEHUS YUCTOTHI pEeKTU(UKATA,
Harpumep, ¢ 0,90 no 0,99 tpebyercs mpumepHO B 2 pa3a yBEIMYUTH YUCIIO
TapeyioK, TaKXKe I pa3JelIeHHuss CMecel C HHU3KOM JIeTyd4ecTbio HeoOXOIuMO
UCKITIOYUTENFHO OOJIBIIIOE YHCIIO TapEIIOK.

Ha coBpeMeHHBIX 3aBOjax IIUPOKO NPHUMEHSIOT YCTAaHOBKH BTOPHUYHOMN
NEpPEeroHK O€H3MHAa C LeNbl0 TMOJYYEHHUS ChIpbsl s KaTaIUTHUYECKOTO
pudpopMUHTa, KOTOPBIA OCYIIECTBISETCS MJIs TOJYyYeHHUS BBICOKOOKTAHOBBIX
KOMIIOHEHTOB O€H3MHa, JUOO AJI MOJIyYeHUS apOMaTUYECKUX YTIEBOAOPOIOB -
OeH3oja, TOJyosa, KCHIONOB. /[ KaTtaauTuueckoil apoMaTu3aluy U3 OeH3WHa
BbLIENsA0T (pakuun 62-85 °C (6enzonpHyo); 85-120 °C (TomyonsHyro); 120-140

°C (kcu0nBHYIO).



Hupokast OenzuHOBas (pakius TMOCIe HarpeBa B TEIIOOOMEHHUKAX
MOCTYMAaeT B PEKTHU(PUKAMOHHYIO KOJIOHHY. ['OIOBHBIM €€ MPOIyKTOM SIBIISICTCS
¢paxmus H. k. — 85 °C. YacTh NapoB KOHAEHCUPYETCS U BO3BPAIIAETCS B KOJOHHY
B KA4yeCTBE OpOILIEHUS, OCTAJbHbIE TAapbl HAIMpPABIAIOTCS B CIEAYIOIIYIO
pPEKTU(UKALMOHHYIO KOJIOHHY. OCTaTOK CHU3y NEpBOM pPEKTU(UKALMOHHON
KOJIOHHBI TIEPEBOAMTCA B TPEThIO PEKTU(UKALMOHHYIO KOJIOHHY, a 4YacTb €ro
MUPKYJTUPYET uepe3 Meub B Ty XKE€ MEPBYI0 PEKTU(UKAIMOHHYIO KOJIOHHY.
["'0710BHBIM IIPOAYKTOM BTOPOM PEKTU(UKALMOHHON KOJOHHBI SIBIISETCS (ppakuus
H. K. — 62 °C, ocrarkom - ¢pakuus 62-85 °C. B xauecTBe roloBHOr0O IMPOLyKTa B
TpeThbeli KomoHHe mnomydaroT ¢pakimmo 62-120 °C. Drta komoHHa ocHameHa
OTHAPHOM KOJIOHHOI, B KoTopoi (pakuus 120-140 °C. Ocratkom 3Toif KOJOHHBI
apnsgercs (paxuus 140-180 °C. Kak m B mepBBIX ABYX KOJIOHHAX, OCTATOK,
HUPKYJIUPYS 4epe3 Ieub, BHOCUT B PEKTU(PUKAIMOHHYIO KOJIOHHY TpeOyeMoe s
(GpakIMOHUPOBAHUS TEIJIO. OJTU MEYd MNPUCHOCOOJIEHBI s paboThl Kak Ha
KUIKOM, TaK U Ha Ta3000pa3HOM TOIUTMBE. B Kax 01 KOJJOHHE YCTaHOBJIEHO 1Mo 60
tapenok. IIpu MomHoOCTH ycTaHOBKM 1 MJIH T/TOA CTOMMOCTH €€ OKOJio 1 MIIH.
py0., a momaas 80x82 M. Pacxon ToruBa coctaiuset 3,2%, Boabl 15 M3 Ha 1 T
ceipbsi. OOcCmyKuMBaeTcsi yCTaHOBKa 3 pabOYMMHM B CMEHY. YCTaHOBKa YETKOM
pexTudUKauu s paszaeneHus apoOMaTUYECKUX yIJI€BOA0POJIOB:
MOHOIMKINYECKHE apOMaTHUYECKHE YTIIEBOJOPOJIbI, M3BIEKAEMBIC >KUIKOCTHOU
OKCTPAKIMEH  WIM  BBICOKOAPOMATH3UPOBAHHBIX  OEH3WHOBBIX  (hpakuui,
MOJNyYEHHBIX TPH TEpPeroHKe HedTed U Ta30KOHACHCATOB, pPAa3IeiaioT C
MOJyYeHUEM WHANBUAYAIBHBIX YTJIEBOJAOPOJIOB BBICOKOH HYHCTOTBI JKCTPAaKT,
OpeICTaBSIIOIMI  cOO00M CcMech apOMaTUYECKUX  YIJIEBOJAOPOIOB, IMOCIE
a7ICOPOIIMOHHON OYMCTKM Ui M3BJICUEHUS HETpeNeTbHBIX COCIUHEHUN W CMOJ
MOJIAeTCSl B CPEAHIOI YacTh OCH30JbHOM KOJIOHHBI, CBEPXY KOTOpPOM OTOHMpaeTcs
a3e0TPOIHAs CMECh, COCTOAIIAS M3 HEAPOMATUYECKUX YTIEBOAOPOIOB M YaCTH
OeH3071a (BO3BPAIIAEMOTO B CHIPhE), @ OOKOBBIM MTOTOHOM CITY>KUT OCH30J1 BEICOKOM
guCcTOThl. OCTAaTOK 3TOM KOJIOHHBI - CMeCh 00Jee TSHKEIbIX apOMaTUYeCKUX

YII€BOAOPOIOB HAMPABISAETCA B TOIYOJIbHYIO KOJIOHHY, IJIe B BUJIe peKTU(]HKaTa



OTOMpaETCs TOJYOJI, & KaK OCTAaTOK - CMECh KCHJIOJIOB U BBICHIUX apOMATHYECKUX
yII€BOAOPOAOB. JTa CMECh MOJAETCA B KCHIIOJBHYIO KOJOHHY, & OCTaTKOM -
bpakuus C9 u Bblme. B pekTudUKAIMOHHBIX KOJOHHax uMmeerca mno 30-40
TapesoK. 3HAYUTEIBHO TPYJIHEE pa3/esiieTcs CMECh M30MEPOB KCHIIOJA, TaK Kak
OHM HMMEIOT OJU3KUE TeMIlepaTyphl KWUIEHH. Pa3neneHue Takux H30MEpPOB B
MPOMBIIIUICHHOCTH TMPOBOJUTCS KOMOWHHUPOBAHUEM IMPOILIECCOB CBEPXUYETKOM
pektuduKauuy, A7 BBIICICHHMS ~— OpTa-Kcuiojla M OTwiOeH3ona U
HU3KOTEMIIEPATYPHOU KPUCTAITU3ALUU, JIJIs BbIACICHUS Mapakcuioia. B mepsoi
CTaJHH JUIs TOAy4YeHUs1 o-Kcuinoia 98% -HOW YHCTOTHI IPU KPATHOCTH OPOLIEHUS
8: 1 Tpedyercss Munumym 200 Tapenok mpu oréope ot moteHuumana 70%. s
sTIiIOeH30J1a Tpu KpatHocTu opotieHust 100: 1 TpedyemMoe Yyucio Tapesiok 3aBUCUT
OT BEJIMYMHBI 0TOOpA, OT MOTEHIMala U YUCTOTHI M30Mepa. B mpoMmbliiieHHOCTH
JUTS BBIIETICHUS A THII0eH3051a 99,6%-H0i YUCTOTHI TPUMEHSIOT KOJIOHHBI C YUCIOM
npakTudeckux tapenok 350 mpu kpataoctu 100:

1. ns pasmenieHus: CTOJIb OOJIBIIOTO YMCJIA TapesioK PEeKTHU(PUKALUOHHAS
KOJIOHHA JIOJDKHA OBITh OY€Hb BBICOKOM, YTO MOXET MPHUBECTH K HAPYIICHHUIO
TOPU30HTAJIBHOCTH TapesioK MU3-3a OTKJIOHEHUS OCH KOJIOHHBI OT BEpPTUKAJIU.
[TosTOMY MpEennoKeHO MPUMEHSTh TPU MOCJIEA0BATEIBHO COCIMHEHHBIE KOJIOHHBI
MEHBIIEH BBICOTBI BMECTO OJIHOW BBICOKOM. B wyacTHOCTH, JUIsi HOJYyYEHUS O-
kcwnona 98% -Holt yuCcTOThI TpeOyeTcs ABYXKOJIOHHAS CHUCTEMA C OOIIUM YHUCIIOM
tapenok 230.

YCTaHOBKHM a3€0TPONMHON M AIKCTPAKTUBHOM pEKTU(UKAIMU: BbIJEICHUE
WHJMBUAYAJbHBIX YIJIEBOAOPOJAOB M3 HMX CMece pekThuduKanuei BO3MOXKHO,
KOTJa pa3fesisieMble KOMIIOHEHTHI Pa3IMYaroTCs TEMIIEPATYypOil KUIIEHHS U HE
00pa3yloT a3eoTponHOW cMmecH. M3BECTHBI TOMOT€HHBIE a3€O0TPOIHBIE CMECH C
MUHHUMYMOM U MAaKCHUMYMOM TeMIepaTypbl KUNEHUs. TUIUYHBIM TOMOTE€HHBIM
a3e0TPOIIOM C MHUHHMYMOM TEMIIEpaTypbl KUIIEHUS SIBISETCS CMECh OCH305a |
IUKJIOTeKCaHa, KOTopask B TOYKE, COOTBETCTBYIONICH cojaepkaHuio OeHzosa 51,5
MoJI. % WMeeT TOCTOsIHHYI0 Temriepatypy kunenus 77, 20C. Pextuduxarus B

KOJIOHHE C JIFOOBIM YHCJIOM TapCJIOK HC IIPUBOJUT K Pa3acCICHUIO TaKOW CMECH Ha



COCTABJISIFOLIME KOMIIOHEHTHI. B J1F000M Cityyae Ha3BaHHBII a3€0TPON BBIAEISETCS
KAaK TOJIOBHOW MPOAYKT, TaK KaK OH KUIIAT NPU MUHUMAJIBHOW Ui JAaHHOU
CUCTEMBI TeMIieparype. B octaTke B 3aBUCMMOCTH OT COCTaBa MCXOJHOW CMECH
MOXXET OBITh MOJy4YeH O€H301 WM HuKjIorekcan. OpHako, HpH J00aBICHUHU
TPETBErO KOMIIOHEHTA, HA3bIBAEMOT'0 PA3ACIAIOIIMM areHTOM, HallpUMep 3TaHoJIa
Wi (eHona, XapakTep pa3[elIeHHus CMECH MOXKET H3MEHHUTbCA. OJTOMY IKe
CHOCOOCTBYET TMOHIDKCHUs JaBieHus npu pektudukanumu. Tak, moiHOoe
paszeneHue a3eoTporia STUIOBOrO CIIMPTAa M BOABI HACTYNAET, KOTJa IEPErOHKa
BEIETCSI NIpPU OCTaroyHOM pasineHnn 70 MM pr. cr. Pasnmemsronmui areHT
noA0UpaOT C TaKUM pacCYeTOM, YTOOBI OH C OJAHUM M3 KOMIIOHEHTOB CMECH,
00pa30BbIBas BTOPOM a3e0TpoIl, KUISAIMIMNA Npu Oojiee HU3KOM TemmepaTrype, 4em
VUCXONHBIM. Pa3nensrommii areHT JOJDKEH HE BBI3BAaTh KOPPO3WHU AaIlllapaTypsbl,
OBITh MHEPTHBIM 10 OTHOLIEHUIO K KOMIIOHEHTaM ChIpbs, TEPMUUYECKH CTOMKUM,
HETOKCUYHBIM, HEAE(PUIUTHBIM U 00Ja1aTh HU3KON TerioToil ucnapenus. Kpome
TOr0o, OH JOJDKEH uMeTh Temneparypy kuneHus Ha 10-400C MeHbuIyro, dem
yriaeBoJopoAHass cmech. Ilpu pabouumx Temmeparypax, CYLIECTBYIOIIUX B
KOJIOHHAX, EMKOCTAX OpOUIEHUS W TPyOONpOBOAaX, pa3JesOlIUi areHT JOJKEH
pacTBOPATHCS B YIJIIEBOAOPOAAX. PereHepupoBaTbCi OH JOJDKEH IPOCTBIMA U
HSKOHOMHUYHBIMUA METOJAMU, HAIIPUMEP HKCTPAKIIMEN BOJON MM JIPYTUM JE€HIEBBIM
pactBoputeneM. PaccMoTpuM mpoliecchl, NpUMEHSEMblE B MPOMBIIUICHHOU
IIPaKTUKE JUI W3BJICYEHUS APOMATUYECKUX YIJIEBOJAOPOJOB M3 HMX CMeECEH C
HEAPOMATHYECKUMHU. A3€0TpornHas peKkTU(UKaus OTIMYAETCS MPUMEHEHUEM
TPETHET0 KOMIIOHEHTA TOBBIIMICHHOW JIETy4E€CTH, CIIOCOOHOTO K OOpa3OBaHUIO C
OJTHUM U3 KOMIIOHEHTOB HCXOJHOW CMECH BTOPOro a3eorporna ¢ 0oyiee HHU3KOM
TEMIIEPATYPON KHIIEHUS, YEM HCXOAHBIM. [[ns paccMarpuBaeMoro mnpumMepa
IIPOMBILIUIEHHOI'O U3BJIEYEHHUS TOJIyOJla B KAUECTBE Pa3/IEIISIOIIEr0 areHTa MpUHST
BOJHBIN pacTBOp MeTwmdTHIKeToHA (MOK). Ha Takoii ycraHoBKe uuMCTOTa
BBIJICJIEHHOTO TOJyoJia gocturaetT 99% u 6onee. Ha npyrux ycraHoBkax s TeX
XK€ 1enell CIyXuT MeTaHod. JlIg MOJHOro OTAENEeHHs Tojdayona  OT

HEApOMATHUYECKHUX YIJIEBOJIOPOJOB B KOJIOHHY HEOOXOIUMO MoAaBaTh B 2,8-3 paza



oonpie MOK, yeM colepKUTCs HEapOMaTUYECKUX YTJIEBOJOPOJOB B MCXOIHOM
cmecu. Conepxanue Bojabl B MOK He npessimaer 10%. OcHoBHast ero macca
OTBOJMTCS C TOJIOBHBIM IIPOJIYKTOM KOJIOHHBI U 3KCTParupyercsi BOJIOM BO BTOPOIA
kojonHe. M3 BomHoro pactBopa MDOK nerko wu3BiIeKaeTcss OOBIYHOMN
pexktudukanueit. [TomyyaeMplil cBepXy pereHepaiuoHHON TpeTbu KoJoHHB MOK
conepkut okoao 10% BoAbl U ABISETCS pA3ACHSAIOMIMM aAr€HTOM JJIsl CMELIEHHUS C
TOJIyOJbHBIM KOHLIEHTPATOM B TEPBOM KOJOHHE - a3€0TPOIHON pEeKTU(UKAIIH.
BoeimenuBiiascss B TpPEeTbEM KOJOHHE BOJA BO3BpallacTCs B MPOLECC Ha
skcTpakiuio MOK. AzeorpornHas pekTuUKaUS TPEANOYTUTENbHEE ISl CHIPBA,
CoJlepKalllero  HeOOJBIIOE KOJIMYECTBO HEAPOMATHYECKUX  YIIIEBOAOPOJIOB.
OKcTpakTuBHas pekTudukanus: B sToMm ciiydae nis pasfeneHus KOMIIOHEHTOB
CMECH MPUMEHSIOT Pa3JIEISIOIINNA areHT MEHEee JIETyUnid, Y4eM KOMITOHEHTHI ChIPbSI.
B mpucyTcTBUM pa3fesisIoOlEero areHTa M3MEHSETCS JIETy4eCTb KOMIIOHEHTOB
CBIPBSI, UTO MO3BOJIAET (PPAKLIMOHUPOBATH CMECH B KOJIOHHE C YMEPEHHBIM YHCIIOM
TApEIOK W KPaTHOCTBIO oOpomeHus. (CxeMa YCTAaHOBKH JKCTPAKTUBHOU
pekTu(dUKalMY MpeHa3HaueHa JJis pa3ZesieHusl a3e0TPOIHOW CMECH, COCTOSIIEN
u3 0EH30Ja U [IUKJIOTeKCaHa, ¢ UCIOJIb30BAHUEM B KQUE€CTBE Pa3/IEISIOIIEro areHTa
¢deHona. PeHONA TEPMHUUYECKU YCTOWYMB, CEJIEKTHUBEH M HMEET CPaBHUTENIbHO
BBICOKYIO Temrieparypy kunienus (182, 20C). Ceipbe BBOAUTCS B CPEIHIOK YacTh
KOJIOHHBI SKCTPAaKTUBHOM pekTudukanuu, a peHon Ha 4-5-yro Tapeiky, cuuTas
cBepxy. KosloHHa opomaercs 4acTblO TOJIOBHOTO MNPOAYKTa, a BHHU3Y 4YeEpe3
KUISITWIBHUK ~ MOABOAMTCS Temio. B mpucyrctBum  (eHona  JEeTy4ecTh
HEapOMaTUYECKOT0 YIJIEBOAOPOAA, B TAHHOM CJIy4ae LUKJIOTE€KCaHa, 3HAYUTEIIbHO
BO3PACTACT II0 CPAaBHEHUIO C JIETYYECTBIO apOMaTUYECKOro YIriIeBOAOpoaa -
OeH30J1a, TO3TOMY MCXOAHAs CMEChb CpPaBHUTEIBHO JETKO pas3fdensercss Ha
IUKJIOTEKCAaH - TOJIOBHOM MPOJIYKT W O€H30J B cMeCH C (DEHOJIOM, OTBOAMMBIN
CHHM3Y KOJIOHHBI. Tapenku, pacoyioKeHHbIe BbIlIe BBOJ (eHOJa, MpeaHa3HAUEHBI
JUIsL M3BJIEYEHUsl CJeloB (eHosia W3 MmapoB LukiIorekcaHa. Cmech ¢eHona u

OeH3osia, oTOMpaeMasi CHU3Y KOJIOHHBI, IMOCTyMaeT Ha pereHepanvio (eHona BO



BTOPYIO KOJIOHHY, I'IC TOJIOBHBIM IIPOAYKTOM SABJISACTCA 66H30J'I, a OCTaTKOM -

pEreHeprupoOBaHHBIN (PEHOJI, BO3BpALIAEMBbIil B IPOLECC.

JIEKIIHA Nel4.
AIIMAPATYPHOE H TEXHOJIOTHYECKOE O®OPMJIEHHE ITPOI[ECCOB IEPBHYHOU
IIEPEPABEOTKH HE®TH H I'134

PexTudukamoHHbie KOJTOHHBI.

PexTudukaius npocTbiX U CIOKHBIX CMECEH OCYIIECTBISAECTCS B KOJOHHAX
NEPUONYECKOTO WM HENpPEephIBHOrO NeicTBHsI. KOJOHHBI MEPUOINYECKOro WU
HEIPEPBIBHOTO JelcTBUSA. KOJIOHHBI MEPUOAUYECKOTO IEHCTBHSI NMPUMEHSIOT Ha
YCTAaHOBKax MajoW MPOU3BOAUTEIBHOCTU MPU HEOOXOIMMOCTH OTOOpa OOIBIIOrO
yucna Qpakiuuii ¥ BICOKOM 4eTKOCTH pazzesieHusi. COCTaBHBIMU YacTSIMU OJIHOU
U3 TAaKUX YCTAHOBOK SIBJISIFOTCSI NEPErOHHBIN KyO, peKTH(HUKAIMOHHAs KOJOHHA,
KOHJIEHCATOp,  XOJIOAWJIBHHUK W  eMKOCTH. IlepmoaMyHOCTBIO  mponecca
00ycOBJIEHBI OONBIION pacxo] TeIula, MEHbIIAasl MPOU3BOAUTEIBLHOCT TPyJa U
MeHee 3(PEKTUBHOE HCIOJIb30BaHUSA OOOPYAOBAHUA. YCTAaHOBKH C KOJOHHaMHU
HEIPEPHIBHOTO JCMCTBUS JIMIIEHBI 3TUX HENOCTaTKOB. lIpuHIMNHManbHAs cxema
JUISL PA3AEIIEHUs] CMECH NIEHTAHOB. Y CTAaHOBKA COCTOMT M3 ITOJAOIPEBATEINSI ChIPBA,
PEKTU(PHUKAIMOHHON KOJIOHHBI, TEINIOOOMEHHUKOB, KOHEHCATOPA-XOJOAUIIbHUKA,
KU TUIILHUKOB.

B 3aBucMMOCTM OT 4HClIa TOJY4YaeMbIX NPOAYKTOB MpU PA3ACICHHUU
MHOTOKOMITOHEHTHBIX cmecei pa3nuyaroT MPOCThIE U CJIOKHBIE
peKTU(UKALMOHHbIE KOJOHHBI. B-mepBbIX, NMpu peKkTU(UKALUKA TOJy4aroT JBa
NPOJyKTa, HampuMep OE€H3MH U ToiyMasyT. BTopele mnpenHasHaueHbl st
noJiydeHus: Tpex U Oonee mnpoaykroB. OHHM  HPEACTABISIOT  cOOOM
NOCJIENOBATENBHO COEIMHEHHBIE IPOCTBIE KOJIOHHBI, KaXKgas M3 KOTOPBIX
pA3AEISIOT MOCTYIAIIYI0 B HEE CMECh HA JBAa KOMIIOHEHTA. B KaXXJIoW IMpOCTOU
KOJIOHHE MMEITCS OTIFOHHAas W KOHIIEHTpalHOHHas cekuusa. OTroHHas Wi
OTIIApHAasl CEKLHs PAacIoJIO)KEHAa HWXKE BBOJAA ChIpbs. Tapenkw, Ha KOTOPYIO

MOJIAETCS ChIPbE IS PA3JCIEHUS, HA3BIBAECTCS Tapenkou nurtaHus. LleneBbim



IPOAYKTOM 3TOW CEKIMH SIBISIOTCS Mapbl pektudukara. st HopMaibHO#M paboTh
peKTU(GUKALMOHHON  KOJIOHHBI ~ O0sI3aTENbHBI  [0J1adya  OPOIICHHS  HaBepX
KOHLIEHTPAalMOHHON CEKIIMM KOJIOHHBI M BBOJ TEIUIA, Y€PE3 KUIATWIBHUK WM
OCTPOT0 BOJASIHOTO Mapa B OTTOHHYIO CEKIMI0. B 3aBHCHMMOCTH OT BHYTPEHHETO
yCTpoOMCcTBa, OOECHEUMBAIOIIETO KOHTAKT MEXKAY BOCXOAAIIMMHU IapaMu MU
HUCXOJSILEN KUJIKOCTBIO ((yierMoii), peKTU(PUKAIIMOHHbBIE KOJOHHBI JIEIATCS Ha
HACaJ0OYHbIE, Tapeap4yarble, POTOPHbIE U T.A.; B 3aBUCUMOCTH OT JABJIEHUS OHU
JeNnATcs Ha PeKTU(UKALMOHHBIE KOJOHHBI BBICOKOTO JaBJICHUS, aTMOC(EpHbIE U
BakyyMHble. [lepBble MNpUMEHSIOT B Tpoleccax cradbunuszauud HepTell u
OCH3MHOB, Ta30()PaKIMOHUPOBAHMS HA YCTAHOBKAX KPEKHWHTa U THAPOTCHU3ALUU.
ATMOC(epHblE U BaKyyMHbIE pPEKTH(PHUKAIUOHHBIE KOJOHHBI B OCHOBHOM
OPUMEHSIOT TMpU MEperoHke HedTeld, OCTaTOYHBIX HEPTENPOAYKTOB U
JUCTWUIATOB. B KaX/10M KOHKpETHOM ciy4yae BBIOOp Terja Tapeiaku TpeOyer
TIIATENBHOTO 00OCHOBaHUSI. Pextuduxanmonnas KOJIOHHA JOJDKHA
YIOBJIETBOPUTEIBHO PabOTaTh C YYETOM BO3MOXKHOIO KOJEOaHWs Harpy3kH I10
CBIPDBIO M O0ECHEeUYUTh 3aJaHHYI0 YETKOCTb IOTOHOPA3JEJICHUs NPU MHUHUMYyME
DKCIUTyaTallMOHHBIX ~ 3aTpaT M yJEJbHBIX KaUTAJIOBIIOKECHHIA. B
HedTenepepadaThIBatOIe MPOMBIIIJICHHOCTH KOJIAYKOBBIE TAPEIKH TOIY4YHIIN
HauOOJIbIIIEE pacpoCcTpaHeHUe, 00 X paboTe HAKOIICHBI 3HAYUTEIbHBIC JaHHEIC,
MO3TOMY OHHU OOBIYHO CIIY>KAaT ATAJIOHOM JUJIsi CPAaBHEHHUSI C TapelikaMu JIPyTrux
KOHCTPYKUMH. JlaHHBIE IIOKA3bIBAIOT, YTO KOJIAYKOBBIE TapENKd II0 PSAy
nokKaszareyied Xyxe JApyrux Tapenok. [lo3ToMy Ha MHOTMX CTpOSILUXCA U
JNEUCTBYIOLIMX YCTAaHOBKAX TapelKU HOBBIX THUIIOB BBITECHSIOT KOJIMAYKOBBIE.
[IpeuMyIIeCTBOM pElIeTYaThIX, CETYAThIX M KJIANAHHBIX TapesioK SBIIIFOTCS HE
TOJIBKO MEHbLIasi CTOMMOCTb, HO M OOJbIIas MPOU3BOAUTENIBHOCTh, HU3KHE
TUIPABINYECKAE  CONPOTHUBIIEHHS, MEHBIIMA  YHOC  KaleleK  KUIKOCTH
BOCXOJSIIIMMHU TOTOKOM MapoB M Jpyrue BaxkHble (akTopbl. Buasl opoiieHus:
OTBOJI TeIla CBEPXY KOJIOHHBI [Jisi 0Opa3OBaHMsS OPOILIECHUS OCYIIECTBIISETCS

OHUM U3 CIEAYIOIUX METOJ0B: TOPSYMM OpOLIEHHEM (MpU TOMOIIU



MaplUaibHOrO0 KOHJEHCATOPA); UCHIAPSIIOUMMCS UUPKYISIUOHHBIM (XOJIOIHBIM)
OpOIIEHUEM HEUCHAPSIOMMNMCS HUPKYISIIMOHHBIM OPOIIICHUEM.

['opstuee opoilieHne moAaeTcsl Mpy MOMOIIU MapIUAIBLHOTO KOHAEHcaTopa -
TpyO4aTOro WIM 3MEEBHUKOBOTO, €r0 YCTAHABIWBAIOT HAJl PEKTU(DUKAITMOHHOU
KOJIOHHOM WM BHYTpH Hee. OXJaXJarollUM areHTOM CIY>KUT BOJAA WM WHOU
XJIaJI0areHT, pexe - coippe. [locTynmaronye B MEXTpyOHOE MPOCTPAHCTBO Mapbl
YACTUYHO KOHJCHCUPYIOTCS M BO3BpAIAIOTCSl Ha BEPXHIOID Tapeliky B BUJIE
rOpS'YEro OpOILICHUS HU3-32 TPYAHOCTH MOHTaXKa W PEMOHTA MNapLUUATIBLHOTO
KOHJEHCAaTOopa. OJTOT METOJ CO3/aHHs OpOILIECHUS TMOJY4YWJI OrpPaHUYEHHOE
MPUMEHEHHE, TJIABHBIM 00pa30M Ha YCTaHOBKAxX HEOOJBIION NPOU3BOAUTEILHOCTH
pU peKTU(GUKAIIMN HEATPECCUBHOTO CHIPHSL.

XO0J0IHOE OpOIIEHHWE OPraHU3YIT IO CXEME: Mapbl BBIXOJAT CBEPXY
KOJIOHHBI U TPOXOJAT Yepe3 KOHJeHcaTop-xoaoauibHuK. KoHaeHcaT cobupaercs
B €MKOCTH, OTKYJla YACTHYHO HACOCOM IOJAETCsi 00paTHO B PEKTU(PUKAIIMOHHYIO
KOJJOHHY B KaueCTBE XOJIOAHOTO OpOILIEHUs, a OallaHCOBOE KOJHUYECTBO
peKkThuduKaTa OTBOJUTCA KaK TOTOBBIA NPOAYKT. KoIMuecTBO XOJIOJHOTO
OpOIIEHHUS TEM MEHBIIE, YeM HUKE Temreparypa cocrasuser 30-40°C.

[upKyJIAIMOHHOE HEUcHapsIolleecss OpolIEHHE C MEPBOM WM CO BTOPOU
TapeaKkdl  IPOKAYMBAETCS  4Yepe3  TEIUIOBOCHPUHUMAIONIYIO  Cpeay B
TEIJIOOOMEHHUKE U OOBIYHO SIBJISIETCS UCXOIAHOE ChIPbE, KOTOPOE TaKUM 00pazoM
noporpeBaetcs. [{upKynsairoHHOE OpOIIEHUE WHOT/Ia KOMOWHUPYET C XOJIOIHBIM
ucnapsronmMmes. KomnuecTBo mociaeaHEro B TaKUX ClydasX OTPaHUYUBAIOT U
UCIIOJB3YIOT €ro Jjsi 0ojiee TOYHOW PETyJIUPOBKH TEMIIEPATYpPhl HABEPXY
KOJIOHHBI. Ha ycTaHOBKax mpsiMoil meperoHKu HePTH C UCTIOIB30BAHUEM CIIOMKHBIX
KOJIOHH ITUPKYJISIIIUOHHOE OPOIIEHUE OPraHU3YIOT B JABYX-TPEX MPOMEKYTOUHBIX
ceyeHusax. [IpoMekyToUHOE HUPKYISIIIMOHHOE OPOLIEHUE MO3BOJSIET Pa3TPy3UTh
pPEKTU(PHUKAIMOHHYIO KOJOHHY B BBIIIEPACIIONOKEHHBIX CEUCHHUAX, a TaKKe
YCUJIUTh TPEIBAPUTEIIBHBIN TIOJOTPEB CHIPhS U CHU3UTH TEIUJIOBYKO HArpy3Ky
neuel. BHenpeHue UUPKYISUUOHHOTO OPOIICHHUS TMO3BOJIMJIO 3HAYUTEIBHO

YBEIUYUTHh TMPOU3BOJUTEIBHOCTh YCTAHOBOK IO Ieperonke HepTtu. [ns ero



OCYILECTBICHUS HEOOXOIUMBbI 00Jiee MOIIHbBIE HACOCHI AJISl MEPEKAuKH OOJBIIOTO
KOJIMYECTBA XKUAKOCTEH. Ilepekauka CONMpPOBOXKIAAETCA HECKOJBKO ITOBBIIIEHHBIM
pacxoJloM DJHEpPruHu, 4YTO, OJHAKO C H30OBITKOM KOMIIEHCUPYETCS SKOHOMHUEU
TOIIMBA M BOABL. [loBOX Tema BHU3 KOJOHHBL: B MPOMBIIUIEHHON ITPAKTUKE €T0
OCYUIIECTBJISIOT IIPHU IMMOMOIIM My4Ka TPyO, BMOHTUPOBAHHOTO HEMOCPEICTBEHHO B
KOJIOHHY; TEIIOOOMEHHHMKA - OOBIYHO WJIM C MapoOBbIM MPOCTPAHCTBOM WIIU
HUPKYJIUpYIOIe uepe3 TpyOuaryio meub ropsiueit crpyu. IlogBoanmoe BHH3
KOJIOHHBl TEIUIO HCIHapsieT YacTh JKHUJIKOCTH, 0Opazys HEOOXOAUMBIA st
pekTuUKalUd TMOTOK MapoB, W HArpeBaeT OCTAaTOK 0 TeMIlepaTypsl Oosee
BBICOKOMW, 4YeM Ha HWKHEW Tapeike OTroHHOW cekiuu. [IpumeHenue mydka Tpyo
BHYTPU KOJIOHHBI BO3MOKHO TOJBKO IPU HATUYUU OTHOCUTENIBHO HEOOJBIION
MOBEPXHOCTU TEIUIOOOMEHA, KOPPO3HMOHHO-arpECCUBHOM Cpelbl M YHUCTOTO
TeroHocutens. Hawmbonee pacnpocTpaHeHHBIM CIIOCOOOM TOJBOAA  TeEIUIa
SBJIIETCS. IPUMEHEHUE TOPU30HTAIBHBIX WM BEPTUKAJIbHBIX TEIJIOOOMEHHUKOB U
KUISITWIBHUKOB. B cilydae mpuMeHeHusl NepBbIX HEOOXOAUMO, YTOOBI XKUIAKOCTh
JBUTAJIaCh B HUX CHMU3Y BBEpX, Mpeaynpexias oOpa3oBaHHUS MapOBBIX MPOOOK.
[Ipn moxaBone Temia U3 KUIITWIBHUKA C IMAPOBBIM IPOCTPAHCTBOM KUAKOCTH
CHU3Y KOJIOHH IOCTYIIA€T B KUIIATUIIBHMK, MPOUI KOTOPBIM 4Yepe3 IEeperopoaxKy
[IEPETEKACT B JIEBYKO CEKIMIO aIapara M OTTYJIa BBIBOJUTCA KaK KOHEUHbIN
npoaykt. [Ipu moaBose Tenna npu NOMOIIM FOpSTYEN CTPYU KUIAKOCTh C HUKHEU
TapeJKd [poKauuMBaeTcs dYepe3 TpyOuaryro meub, rAe el coolmaercs
HEOOX0AMMOE KOoJu4ecTBO Temia. M3 meunm cmech 00pa3oBaBIIMXCA IMAapOB U
HarpeTou »UIKOCTh BO3BpAaIAaeTCs B KOJOHHY. KosmuecTBOo nupKyaupyromen
ropsA4el CTpPyM 3aBUCHUT OT TEMIEpaTypbl Ha BBIXOJE M3 IIE€YEH: YEM BBILIE 3TO
TeMriepaTypa M OOJbllIe KOJIMYECTBO OOPa30BaBIIMXCS MAapoOB, TEM MEHbIIIE
TpeOyercs Tropsiueid cTpyd. ODTOT METOJA IIHPOKO MPUMEHSETCS Ha THUIIOBBIX
TpyOUaThIX yCTAaHOBKAX MEPBUYHOW TMEpEeroHKH HePTH. TemmepaTypHBId pekuM
ABJISIETCA OJHUM M3 OCHOBHBIX IapaMETpPOB MpoOLEcca, MU3MEHEHHUEM KOTOPOTO
peryiumpyercss KadecTBO NPOAYKTOB peKTHUPHUKAIUK. BaxxkHeHmmmu ToukaMu

KOHTpPOJS SIBIIAKOTCA TEMIEPATypbl MOCTYMAIOLIEr0 CbIpb M MPOAYKTOB



pekTuUKALKY, TOKUJAIOUMX PpPEeKTUPHUKAMOHHYI0 KoJIoHHY. Ilpm pacuere
pPeKTU(UKALMOHHBIX KOJIOHH JUIsl pasfeneHus HedTedl M HePTIHBIX (paKiuii
TEMIEPATYPHBI PEXUM OIPEAETISIOT HpPU TOMOIIM KPUBBIX OJHOKPATHOIO
ucnapenuss (OM). Kak mokaszanma mpakTuka pabOThl TpyOuaThIX YCTAaHOBOK,
HeperoHka HeTH NpU aTMOCHEPHOM JABJICHUU BEIETCS IPU TEMIlepaTypax Ha
BXOJie ChIpbsa B KonoHHy 320-360 °C. Ileperonka Ma3yToB BEJETCS B BaKyyMe U
IpU TemmepaType Ha Bhixone u3 neun He Bhime 440 °C. Temmeparypa Harpesa
Ma3zyTa B II€YU JINMUTUPYETCS €r0 BO3MOYKHBIM pPa3jIOKEHUEM M YXYALICHUEM
KAuecTBa IOJIy4aeMbIX MACISHBIX JUCTHUISTOB (BSI3KOCTH, TEMIEPATYpPbI
BCIIBIIIKK, I[B€Ta W T.A.). TemmepaTypy OOKOBBIX IIOTOHOB OIPENEISIOT 110
HyJIeBOl Touke Ha KpuBblx OW nns oTOMpaemblX AUCTUIUIATOB C YYETOM HX
napiyansbHOro aaBieHus. Temmneparypa He(TAHBIX MAapOB 3aBUCUT TaKXKe OT
JABJICHUS B KOJIOHHE M pacxoja BOASHOrO mapa. TemmepaTypa ocTaTka s

KOJIOHH — TCMIICPATypa HU3a KOJIOHHEI.

JIEKIIHA Nel 5.
OXPAHA TPYJJA H TEXHHKO-2KOHOMHWYECKHE ITOKA3ATEJIH

VYiayumenue ycnmoBUW Tpyla - CaMOCTOsITEIbHAss W BaKHAs 3ajada
COI[MATILHON TOJIUTUKU. BOJbIlloe MOCTOSIHHOE BHUMAHHE YJENSETCS CO3JaHUI0
3JI0POBBIX M 0€30IaCHBIX YCIOBHM Tpya.

Ha ycranoBke mnepBuuHON TmiepepabOTKM HePTH W Ta3a B IMpoIrlecce
Y4aCTBYIOT TI0KapOOMAacHbIE M B3PHIBOOMACHBIE HE(PTEMPOIYKTHI, OMACHbIE B
oOpamieHnn peareHThl. Hamnuume TOoka BBICOKOTO HAMNPSDKEHUS M BBICOKHX
TEMIIEpaTyp CO3AA€T OCOObIE YCIOBHUSI OMNACHOCTH MpOoHu3BOACTBA. OCHOBHBIMU
OITACHBIMA MOMEHTaMH B MPOM3BOICTBE TOTUTMBHBIX KOMIIOHCHTOB SIBJISTFOTCSI:

1) Ob6pa3zoBanre B3pHIBOOMACHBIX KOHIIEHTpAIii He(TEemapoB 1 raza u3-3a
MPOTMYCKa aImaparyphl;

2) TloBblilieHUe KOHIEHTpAIMK HedTEnapoB B JAPYTHX BPEIHBIX Ta30B B

BO3AYXC, HTO MOKCT IIPUBCCTU K OTPABJICHUIO O6CHy)I(I/IBaIOHleFO IICpCoOHAIa,



3) Pa3peiB anmapaToB u TpyOONpPOBOIOB MpPHY MOBBIIICHUH AaBJICHUS B HUX
BBIIIIE JOMTyCTUMOTO;

4) Besikast yreuka U BBIOPOC HEPTENPOLYKTOB MOXKET MPUBECTH K TIOXKapY;

5) [lopaxxeHre 3NEKTPUUIECKUM TOKOM H T.1.

B pesynbrare HapylleHHs TEXHOJOTMYECKOTO pexuMa, HECOOII0EHUs
npasuil Oe3onacHocTu npu akcmtyarauun HJIIT npoucxonar aBapun, HecuacTHbIE
ciIy4au.

JUis TnpenoTBpallleHusT STUX CIy4yaeB Ha YCTaHOBKaX HEOOXOIMMO
o0ecnieunTh O€3yCIIOBHOE BBIMOJIHEHHE BCEMH pPa0OTAIOIMIMMU HOPM M TPaBUI
TeXHUKU Oe3omacHocTH. Oco00e BHUMaHUE MPH SKCIUTyaTallud YCTAHOBOK JOJIKHO
ObITh OOpallleHO Ha IepMETU3ALMI0 amllapaToB M TPYyOOIPOBOJOB, KOHTPOJb 3a
UCIPAaBHBIM COCTOSIHUEM MPHOOPOB aBTOMATHUECKOTrO peryiupoBanus. [lpu
OPOEKTUPOBAHUM M OKCIUTyaTalldd 3aBOJOB INPEJyCMaTpPUBAIOT CIEAYIOLIUE
MEPOIPUSITHS 10 TEXHUKE OE30IIaCHOCTH U OXpaHe TPpy/Ja.

1) Jns uckiroueHus nepeOpoCKU OrHSI B Cydae Mmoskapa ¢ OJHOTO ydacTKa
Ha JPYroil Mexay NMPOU3BOJCTBAMHU BbLIECPKUBAIOT IPOTHUBONOKAPHBIE Pa3PhIBbI.
TexXHOJOrMYeCcKnue YCTAaHOBKM M OOBEKTHI OOOPYAYIOT CTAalMOHAPHBIMH U
NEePEIBUKHBIMU CPECTBAMU MOXKAPOTYILICHUS;

2) B nmomenieHusx, rjie BO3MOKHO BOHUKHOBEHHE B3PBIBO- MIIH TOKCHYCCKH
OTMACHBIX KOHIIEHTPALUH MPOAYKTOB YCTAHABIMBAIOT CHEIHMAIBHBIX MPHOOPHI,
KOTOPBIE€ CUTHAJIM3UPYIOT O TOM, YTO KOHIIEHTPALMs ATUX BELIECTB MPUOIHKAETCS
K MaKCHUMaJIbHO JOITYCTUMOMY 3HAYEHHUIO;

3) Bce anmapatei, paOotatomme moa aAaBiaeHueMm Beime 0,07 Mlla,
CHa0XaloT NPEJOXPAHUTEIBHBIMU KJIAllaHAMHM, KOTOpBIE OTKPBIBAIOTCS IPH
OMaCHOM TIOBBIIICHUH JaBJICHUA B ammapaTe W cOpachIBAlOT H30BITOUHOE
KOJIMYECTBO ra3a WIN KHUJIKOCTH;

4) Jlns obecreuenus Oe3omacHOM pabOThI MPEAyCMATpPUBAIOT P
CICIMANBLHBIX ~ MEPONPHUSATHI:  HAmpuMep,  HAcOChl,  TMEpPEeKaYMBAIOIINC

HG(I)TCHpOI[YKTBI, YCTAHABJIIMBAKOT Ha OTKPBITOM BO3AYXC, YTO II03BOJIACT



OTKa3aThCsl OT COOPYKEHHUS CIEUUATIbHBIX 3[JaHUI - HACOCHBIX, KOTOpPbIE paHee
ObUTM OCHOBHBIM 04aroM BO3HUKHOBEHHSI B3PHIBOB U MOXKapa,

5) Uto0bl NpenoTBpaTUTh HECYACTHBIE CIy4yal BO BpPEMsI PEMOHTA,
NPOEKTaMH YCTaHOBOK TPEIyCMaTPUBAIOTCS CTAl[MOHAPHBIE M TEPEIBUKHbBIC
MEXAaHU3MBL: KpaH-OaJKu JUIsi PEMOHTa HACOCOB; KpaH-yYKOCHMHBI Ha KOJIOHHAaX
anmnaparax u T.JI.

06 »ddexkTuBHOCTH pPabOTHl MEPErOHHBIX YCTAHOBOK CYIAT IO TaKUM
[OKa3aTesiM, Kak IPOU3BOJUTEIBHOCTh YCTAHOBKH, MPOAOKUTEIBHOCTD
0e30cTaHOBOYHOTO Mpolera; riryonmHa oTOopa meneBbix ¢pakmuii (B % -ax or
NOTEHIMAIBHOIO COJEPkKAHUS 3TUX (PPaKIuU B HE(PTH); Ka4eCTBO MOIy4aeMOMH
OPOAYKIMH; COOJIOJEHME HOPM U HKOHOMHUS B PACXOJOBaHUM Iapa, BOJBI,
AIIEKTPOIHEPTUU, peareHToB. (OCHOBHBIE HAmNpaBICHUS COBEPIICHCTBOBAHUS
YCTaHOBOK IEPBUYHON MepepadOTKU HEPTH COCTOAT B CIEAYIOIIEM: oOecrieueHne
BBICOKOI'O OTOOpa OT MOTEHLHajda CBETIbIX HEPTENPOIYKTOB M MACISHBIX
JTUCTWUISITOB, TIOBBIIICHHE KayecTBa IUCTUIUISATOB, MOBBIIMIEHHE KOY(PQHUIHEHTA
UCIIOJIb30BaHUs SHEPrOPECYPCOB 3a cUET 00JIee MOITHOIO UCIIOJIb30BAHMS TETIOTHI
OTXOJSIIIINX  TOTOKOB,  COKpAalleHWE  YICNbHBIX  pPacXoJ0B  TOILIUBA,
AIIEKTPO3HEPTUH,  BOJBL,  BO3JyXa, pEareHTOB, HCIOJb30BaHUE  OoJiee
b dexTuBHOrO 000pYyI0BaHUS, BHEIPEHUE MPOTPECCUBHBIX CPEJICTB KOHTPOJIA U

ABTOMAaTHUKH, CXEM KOMIIJICKCHOM ABTOMAaTHU3allvn YIIPaBJICHHA IIPOICCCaMU.

TEMATHUKA JJABOPATOPHBIX PABOT
1. ®pakunOHHBIN cocTaB HEPTH
2. OcHoBHbIe HeDTSIHBIC (DpAKIINH
3. MeTo OJTHOKPAaTHOTO U MOCTETIEHHOTO UCTIApEHUS

4. Kpussie UTK u OU kak xapakrepuctuka HepTH.



