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[1naH npe3eHTauunn

HasHa4vyeHne nepBnYHOM NepepaboTkn HedTH.

ObLwme cBegeHnst o0 nepBnYHON NepepaboTke
HEQTN.

dpakUMOHHbLIN cOCTaB HedTN.

Dun3nKo-XxnMn4yeckne oCHoOBbI NpoLecca
pekTudonkauun.

[TpnHUMN paboTbl pEKTUDUKALMOHHOW KOFTOHHbI.
YcTaHOBKU nepBUYHOU nepepaboTkm HedTn.

MaTtepuanbHbIn 6anaHc yCTaHOBOK NePBUYHOM
nepepaboTkm HedTN U NCNoMb30BaHNE
ONCTUNNATOB.



HasHa4yeHne nepBUYHON
nepepaboTkn HedPTH

N3 HedpTHn, noctynawowen c MepBuyHas
YCTaHOBOK NMPOMbICJTOBOU nepepa6OTKa
noarotToBKHU Ha HerTM
HedTenepepabaTbiBaOWMA 3aBOA,
nony4atroT LLINPOKUM CNeKkTp

pasnuyHomn NpoayKUNK OpaKLmM HedTh
(BbICOKOOKTAHOBbIE OEeH3UHbI,

an3eribHble TOMJIMBAQ,

dBNaUUNOHHbIE KEPOCWHDbI, 6I/ITYMbI,

MacClia, KOoTeJibHble TOorJjinBa W O6naropaxunsatoLmm
MHoOroe apyroe). Ho nn yrybnsowui

npeaBapuTenbHO HedTb OOSMKHA npouecc nepepaboTku

OblTb pasgeneHa Ha pakumm —
COCTaBnsALLNE, pasnuyalroLmecs
no Temnepatypam KnneHms ToBapHble
(auctunnartol). Onga atoro Ha HIM3 NpPOAYKTHI
CYLLIECTBYIOT YCTAHOBKN NEPBUYHOM
nepepaboTkn HeEPTW.




Obuwme cBegeHns o NepBUYHON
nepepaboTke HedTH

e YCTAHOBKM NepPBUYHOU
nepepaboTkn HedPTH
COCTaBIAOT OCHOBY BCEX
HedTenepepabaTbiBaOLLNX
3aBOJOB, OT PaboTbl ATUX
YCTaHOBOK 3aBUCAT Ka4eCTBO U
BbIXOAbl MOSTly4YaeMblX ,
KOMMOHEHTOB TOMSNB, & TaKkKe P%ﬁ
CbIpbS AN BTOPUYHbIX U i gk s e S D Sy =
OpYrMX NpoLEeccoB g U ==
nepepaboTku HedTH. Ha N
Omckom HI13 gencreytor
yCTaHOBKl/l ﬂGpBl/l‘—lHOl?l S:qu)J,TvIlﬂﬁ BUJ, YCTaHOBKW NePBUYHOM nepepaboTku
nepepaboTkn HedpTn ABT-6,

ABT-7 ART-8 AT-9 ART-10
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OpaKkLUMOHHbIN COCTaB HEQTU

e PpaKUUOHHbLIU cocmae
SABMAETCS BaXXHbIM NoKa3aTenem
KayectBa HedTn. B npouecce
NEepeEroHkKn npum  nocTeneHHo
NnoBbILLAKLWenca TemnepaTtype 13
HEQPTU  OTMOHAKT YactTn —
dopakuuu, otTnuyatoLmeca apyr ot
apyra npegenamMmu  BbIKMNAHUS.
«PasroHka» HedTM Ha dopakymu
OCYLLECTBNAETCH B
PEKTUUKALIMOHHOW KOMOHHE.

O6bwmnn Buag pekTndomKaLnoHHOM
KONMOHHBI



OpaKLUMOHHBLIN coCTaB HETU

e
eC

MeHnee 32 YrneBoaopoaHble rasbl
32-180 beH3nHoBas
180-240 KepocuHoBas
240-350 [nsenbHas

350 - 500 MasyT

Bbiwe 500 ['yopoH



OpaKLUMOHHBLIN cOCTaB HEPTU

* HedTb «pasroHAOT» A0 Temnepartyp 300-350 °C npwu
aTMocdepHOM gaBneHnm (aTmocepHas neperoHka)
n 0o 500 — 550 °C nog BakyyMoM(BaKyyMHas
neperoHka). Bce dppakuunn, seikmnatowime oo 300-350
°C, Ha3bIiBalOT ceemuibiMu. OCTaToK nocne otobopa
CBETMNbIX ANCTUNNATOB (Bbile 350 °C) Ha3biBaoOT
Ma3symom. Ma3syT pasroHA0T nNod BakyyMOM.

BHewHn1 Bng pasnnyHbIX
dopakuum HedTU: YeM BblILLIE
TemnepaTypa KNNeHUs
dopakumun, TeM TEMHEE LIBET.




OpaKLUMOHHBLIN coCTaB HEPTH

HanmeHoBaHue Foe oTtbupaerca
dhpakuumn

beH3nHoBas ATmocdepHas cnonb3yeTcsa nocne O4NCTKN Kak KOMMOHEHT
neperoHka TOBaApPHOro aBTOOEH3NHA U KaK CbIpbe
KaTanmTu4yeckoro pudpopmmHra (nonyyeHume
BbICOKOOKTaHOBbLIX OEH3NHOB), NMpOn3a
(nonyyeHwne oneguHOB, apoMaTuku) 1 ap.

KepocuHoBas ATmocdrepHasd [Mocne o4NCTKM NCNOSb3YETCS Kak TONMBO
neperoHka pPeaKkTUBHbIX aBUALIMOHHbIX ABUraTenen, ans
OCBEeLLEHNSA N TEXHUYECKUX Lierien
[OunsenbHas ATmMocdepHas [Tocne o4YNCTKN NCNOSb3YEeTCs KaK TOMMANBO AN
neperoHka On3ernbHbIX ABuratenem
MasyT ATmocdepHad cnonb3yeTcsa B Ka4ecTBe KOTeSTIbHOro Tonsmea
neperoHka NITN KaK CbIPbE NS TePMUYECKOro KpeKnHra; ons
(ocTaToK) nony4yeHna macern.
BakyymHbIn BakyymHasa neperoHka Cblpbe NpoueccoB KatariMTUYeCKoro KpeKmHra,
ra3onnb rMMOPOKPEKNHIa, KOMMNOHEHT TOBAPHbIX Ma3yToB
['yopoH BakyymHasa neperoHka  Chbipbe NpoLEeCCOB KOKCOBaHUS, TMOPOKPEKMHra

(ocTaToK)



PU3NKO-XMUNYECKmne OCHOBBI
npoLecca pekTnunKkaLmnm

PasgoeneHune npouecca Ha ppakumnm
nponucxoanT NocpeacTBoM rnpotecca
pekmucgukayuu.

Pekmudpukayueu Ha3blBaeTCs
MaCcCOODMEHHHBIN NPOLIECC pa3aeneHus
XUOKUX CMECEN Ha YNCTbIE KOMMNOHEHTHI
pasnuyaroLnecs mo memrepamypam
KurieHusi, 3a c4eT NPOTUBOTOYHOIO
MHOIOKPAaTHOIO KOHTaKTUPOBaHMA NAapOoE
N XKNOKOCTMW.




PU3NKO-XMUNYECKmne OCHOBBI
npoLecca pekTnunKkaLmnm

PekTndukaumo MOXHO NpoBoAUTb
nepmognyeckmn Unn HenpepbIBHO.
PekTnukaymio npoBoasiT B 6allleHHbIX
KOMNMOHHbIX annapaTtax (4o 60 M BbICOTOW),
CHabXeHHbIX KOHTaKTHbLIMW YCTPOMNCTBaMU
(Tapenkamu unn Hacagkow)
pekmuguKayUOHHbIX KOJIOHHaX.

-

BHeLLHWIA BUO, HacagKku: Hacagka, 3anosHsaoLwas PacnonoxeHue Tapenok
KOITOHHY, MOXET NpeacTaBnsaTb COO0N MeTannmyeckue, BHYTPU
KepaMun4yeckme, CTEKNAHHbIE U ApYrne aremMeHThl PEKTUDMKALIMOHHBIX

pasnu4Hon popmbl KONOHHaXx



[TpnHUKMN paboThbl
PEKTUPUKALMNOHHOW KONMOHHDI

 MecTo BBOAA B PEKTUPUKALNOHHYIO
KOJTOHHY HarpeToro rneperoHs1eMoro Chipbsi
Ha3bIBalOT NMumMamesibHou cekyueu
(30HOU), rae OCyLLECTBIAETCSH
OAHOKpaTHOE nUcrnapeHue.

* YacTb KOMOHHbI, pacnonoXeHHasa BbiLLe MratensHas
NUTaTENbHOM CEKLMK, CITYXXUT O corA
peKTUmKaL M NapoBoro noToka u
Ha3bIBAETCHA KOHUeHmMpauyuoHHOU
(ykpennsirowedl), a Apyras — HUKHAS ey
4YacCTb, B KOTOPOW OCYLLIECTBIIAETCH
peKTI/ICbI/IKaLI,I/IFI XUOKOro NOTOoKa, —
OM_aoHHOU (unu ucqepnbleafouqetg

TrOHHEaA
cekuueu (McyepnbiBatoLlas,

KyboBasi) YyacTb
KONMOHHbI

Ykpennstowas
NOHHbI

/’




[TpnHUKMN paboThbl
PEKTUPUKALMNOHHOW KONMOHHDI

* llcxogHaa cmech (HeTb), HarpeTasa oo TeMneparTypbl
NUTaHNSA B NAPOBOW, NAPOXNOKOCTHOU UMK XUAKOWU dbase
NOCTYNaET B KONMOHHY B Ka4eCcTBe NMUTaHus. 30Ha, B
KOTOPYIO Noda€eTca NuTaHue HasblBakoT
aeanapayuoHHOU, TaK Kak TaM NpomncxoguT rnpoLecc
3esanapayuu - OOHOKPATHOIO OTAENEHUSA [ *
XUOKOCTW.

OBanapaumnoHHas }
30Ha




[TpnHUKMN paboThbl
PEKTUPUKALMNOHHOW KONMOHHDI

* [lapbl nOQHMMAIOTCS B BEPXHIOO YacTb XONOAUBHK-
KONMOHHbI, OXJ1a)XOarTCcHd U KOHAGHCATOP
KOHOEHCUPYHOTCA B XOJ100USIbHUKE-
KOHOeHcamope v nogarTcd obpaTtHO
Ha BEPXHIOK TapernkKy KONOHHbI B
Ka4yecTBe opoLleHust. Takmm obpa3om B
BEPXHEWN YaCTN KOMNMOHHbI
(ykpennsiroweu) NpOTUBOTOKOM
OBWXYTCA napbl (CHU3Y BBEPX) U
CTEKaET XUOKOCTb (CBEPXY BHUI).




[TpnHUKMN paboThbl
PEKTUPUKALMNOHHOW KONMOHHDI

« CTeKkasi BHU3 Mo Tapenkam XnaKocTb
Ouctnnnar drerma

oborawaeTcs BbICOKOKMNALLUM opoLoHe)
(BbICOKOKMNALLMMN) KOMMOHEHTAMU, a

napsbl, YeM BbiLLE MOAHUMAIOTCH B BEPX e o
KONOHHbI, TeM Dornee oborawlatoTcs
NEerkoKnnAWnMmM KoOMnoHeHTamMmun. Takmum
obpa3omM, OTBOAUMbBIN C BEpPXa KOSTOHHBbI

NPOAYKT oboralleH NerkoKUNALLNM SSerme
KOMMoHeHToM. [1poayKT, 0oTBOANMBIV C Lt R
Bepxa KOMOHHbI, Ha3blBaloT nopmye_— B8

Tapenumn

ducmusiniasmomMm. YacTtb AUCTUNNATA,
CKOHOEHCUPOBAHHOIO B XONOAUITbHUKE U
BO3BpaLLEHHOro 06paTHO B KOSTOHHY,
Ha3bIBalOT opoweHuUeM usu gseamou. |

?
i




[TpnHUKMN paboThbl
PEKTUPUKALMNOHHOW KONMOHHDI

« [1na co3gaHmsa BOCXOAALLENO NoToKa
napoB B Ky60oeou (H/MKHEN, OTTOHHON)
4acTn PEKTUPUKALMOHHOW KONMOHHBI
YacTb KyOOBOW XXUOKOCTN HANPaBnsoT B
TENNOoOMEHHMK, 0Opa3oBaBLLUMECS Mapk

nofdatoT 06paTHO MO HUXKHIOK Tapenky
KOJOHHbI.

Kybosasuacte | —>

KOMNMOHHbI f

TennoodbMeHHMK
(nogorpeBaTtensb)




[TpnHUKMN paboThbl
PEKTUPUKALMNOHHOW KONMOHHDI

B paboTatoLien

CseTnble

PEKTUPUKALMOHHON KONOHHE bRaKLM
yepes KaXayo Tapenky npoxoaar
4 noToKa:
1) XXUOKOCTb — dpnerma, =3

o Kupkoctb [
CTeKalwLlasa C BblLLenexallueu i =
Tapenku; \i \
2) napbl, nocTynatoLue ¢ Mapb
HUXKenexallen Tapenku; I

3) XXNaKoCcTb — dorierma, yxoasilas
Ha HKENEeXalLllyto Taperky;

4) napbl, NOgHMMaKLWMeCcs Ha
BbiLLENnexaLlyto Tapernky.

OcTtartok (MasyT)



[Mpn ycTaHOBMBLLEMCSH peXnme paboTbl KONMOHHbI ypaBHEHNE
mMaTepunanbHoro 6anaHca npeacTaBnsdeTcss B CrneayrLlem
BUAe:

F=D+W,

TOoraa ANd HU3KOKUNALWEro KoOMMOHEeHTa F-xF = D-xD +
W-xW.

«—ip
D+0y X, v Ok FXF — DXD + (F _D)XW




dnermoBoe yncno (R)

* COOTHOLLEHME XXNOKOro 1 NapoBOro
NOTOKOB B KOHLEHTPAaLMNOHHOWU YacTu
KOMOHHLI (R =L/D; L n D — KONNYeCTBO
donermbl U pekTudukara).




[1lapoBoe 4yucno (')

* OTHOLLUEHME KOHTaKTUPYyEeMbIX MOTOKOB
napa v XXUakocTu B OTTOHHOW CEKLIUK
KOJTOHHbI (IT=G / W; G n W — KONN4ecTBO
COOTBETCTBEHHO MNapoB MKy =
ocTaTKa).

|




TeopeTnyeckasa Tapenka

* [1pn KONMYECTBEHHOM PAaCCMOTPEHUM
pPaboTbl pPEKTUMPUKALIMOHHbIX KONMOHH
0ObI4YHO NCMNONb3YEeTCHA KOHLEMNL S
meopemu4eckol mapesku. [log Takon
Taperikor NOHUMAaeTCsa MMMoTEeETUYECKOE
KOHTaKTHOE YCTPOMCTBO, B KOTOPOM
yCTaHaBNMBaeTCHA TEPMOONHAMUNYECKOE
paBHOBECKE MEXAY NOKNOaoLWMMN Ero
noTokamMmu napa u >XMaKocTMW.



Hucno Tapenok

e onpegenseTcs YNCIoM
TEOPETUYECKMNX TAPENOK,
obecrneynBaoLLM 3adaHHYHO
YEeTKOCTb pasgeneHuns npu
NPUHATOM QOIIErMOBOM (M
NapoBOM) YMCIle, a TaKxKe
9P PEKTUBHOCTLIO
KOHTaKTHbIX YCTPOWUCTB
(06bI14HO KT peanbHbIX
Tapenok unn yaoensHou
BbICOTOW HacaaKu,
COOTBETCTBYIOLLIEN OOHOU
TEOPETUYECKOU Tapernke).




YeTKkoCTb NoroHopasgeneHns

« B HedoTenepepaboTke B KayvecTBE A0OCTaTO4YHO
BbICOKOM pasgennTenbHoOu CNOCOBHOCTU
KOMOHHbI NEPEroHkn HedTn Ha TOMNNUBHbIE
dopakumn cuMTaeTcd HarneraHue Temneparyp
KnneHna cocegHux opakumm B npegenax 10-30 °
C (KOCBEHHbIN nokasaTersb YETKOCTU

BeH3nHoBaga ppakuyms:
TemMmnepartypa knneHma 32-180 °C

MacnsHas dopakuus: TemnepaTtypa KuneHus
NN NN °



m OCODEHHOCTU HEMTU KaK CbIpbS
MPOLIECCOB NEPETOHKM

 HeebicOKkasi mepMu4yeckasi cmabusibHOCMb
HedxTU, ee BbICOKOKMNALLMX dppakumm (=350-360 °
C). Noatomy HeobxogmMmo orpaHuvyeHue
Temnepartypbl Harpesa (4719 NoBbILLEHUSA
OTHOCUTENBHOMN NEeTY4YeCTn — NeperoHka noa
BaKyyMOM, NeperoHka ¢ BoasHbIM Napom — ang
oTnapuBaHua bonee nerknx dopakuun). C aton

LieNb UCMOSIb3YIOT, KaK MUHUMYM, BE CTaguM:

aTMOCMEPHYI0 NeperoHKy 4o masyTa (O

KY I




OcobeHHOCTUN HEQITU KaK CbIPbA
NPOLIECCOB NEPEroHKN

* HedpTb — MHOFOKOMMOHEHTHOE
CbIpPbe C HEMNPEPbLIBHbIM XapaKTepom
pacnpeneneHna pakunoHHOro
cocTaBa 1 COOTBETCTBEHHO NETYYECTH
KOMMOHEHTOB.

 [ToaTomy B He(pTenepepaboTke
oTbupatoT Wwunpokme ppakunm (°C):
BEeH3MHOBbIE; KEPOCUHOBbIE;
aun3sernbHble; BaKyyMHbIW ra3onsb;

r'YOPOH.

* VIHorga orpaHu4mBaroTCA Herryookom
neperoHKon HedTH C Nony4YeHnem




OcobeHHOCTUN HEQITU KaK CbIPbA
NPOLIECCOB NEPErOHKN

* Bbicokokunawime n octatodHble ppakunm Hedptu
cogepxaTt 3HaYUuTernIbHoe KOnm4yecTBO
rerepoopraHUu4ecKux cCMoJIMCToO-
acansTeHOBbLIX COeAUHEeHVU U MEeTarnnoB
(yXygLuatoT TOBapHbIE XapaKTEPUCTUKN
NPOAYKTOB U YCNOXHAT AanbHEULLYHO

nnhangﬁn'ruu AlANnTIAN I'ICITOB)




PekTndnkaunoHHbIE KOMOHHbI

@'Bop,a Kt 5
/\‘ Octpoe

opouwieHune

Aunctunnar 1

<‘ MpomeKyTouHOEe opolueHue
1

a
Avctnnnar 2

N\
N AncTnanst 3 N
Harpertas Hedm; TS . AN
_ = CTpUNNMHr

7

Avctunnar 3.

[Ipocmbie KOJTOHHbI
NCNONb3YKTCA ANA pasaeneHus
NCXOQHOW CMEeCK (Cblpbs) Ha ABa
npoaykra.

C/10)KHbI€ KOJIOHHbI Pa3fensitoT
NCXOAHY0 CMeCb DorsibLUe, YEM Ha
OBa npofykra: 1-a —
PEKTUPUKALIMOHHAA KOJTOHHA C
OTOOPOM AOMNONTHUTESTIBHOM
dopakunm HenocpeacTBeEHHO N3
KONMOHHbI B BUAE HOKOBbLIX NOrOHOB
(1,2,3); 2-9 — pekTMdonKaLMoHHas
KOMNMOHHA, Y KOTOPOW
OOMNONMHUTESNbHbIE NPOAYKTbI
oTOMpaoTCs U3 crneunarnbHbIX

Map
o >@—~@—@l| OTNapHbIX KOMOHH (CTPUMMMUHIOB).

%

MasyT i

CnoXHble KONMOHHBI
pekTudmnkaumn



YCTaHOBKU NEPBUYHOMN NMNepepadoTKm
HeTU

* PekTudmnkaunoHHble YCTaHOBKU MO MPUHLMUNY
OENCTBUS OenaTCs Ha nepuoduvyecKue v
Herpepbi8HbIe.

« B ycTaHOBKax HenpepbIBHOro AeNCTBUSA
pasgensemasi cbipasi CMECb NOCTYNAET B KONTOHHY U
NPOaYyKThbl pa3derneHnst BbIBOOATCA U3 Hee
HenpepbIBHO.

* B ycTaHOBKax nepnoanyveckoro noemcTBus
pasgensieMyro CMECh 3arpyxatoT B KyD
OOHOBPEMEHHO U pekTndunKauuno NpoBoaAaT 4o
nony4yeHusi NPoAYyKTOB 3a4aHHOro KOHEYHOrO
cocTaBa.



CnocoObl perynmpoBaHus
TemMmnepaTtypHoro pexmma
PEKTUMPUKALIMOHHBLIX KONMOHH

* PerynupoBaHue TeNoBOro pexuma —
OTBOA Tenna B KOHLUEHTPALMOHHOW
(yKpenngawlLlen) 3oHe, Nnogsoa Tenna B
OTrOHHOW (UCYepnbiBaloLLLEN) CEKL NN

KOJTOHH M HarpeB Cbipbsi 40 ONTUManbHOW
TemnepaTtypbl.



OTBOA Tenna

* UCMOS1b30BaHMe napumasrnbHOro
KOHOeHcaTopa (KoXyxoTpyo4daTbii
TennoobMeHHbIN annapar; NPUMEHAETCH B

ManoOTOHHaXHbIX YCTaHOBKax; TPYAHOCTb

)

‘ VH 4 ml
i mEW w

Lnnunaopuyeckne



OTBOA Tenna

e OpraHmnsaunga ncnapsgatroulierocd (xonogHoro)
opoLleHust (Hanboree pacnpocTpaHeHHOro
B HedoTenepepaboTke)

—>

D




OTBOA Tenna

* OpraHusauyunga HemcnapsatroLlerocsa
(LMPKYNALNUOHHOIO) OpOoLLEeHNS,
MCNOJ1b3YEMOIO LLMPOKO N HE TOJIbKO ANA

perysimnpoBaHunAa temMreparypbol HaBepxy, HO
N B CpeqHUX CEHEHUAX CITOXHbIX KOJTOHH.

>

T
S




[logBoa Tenna B OTTOHHOW Cekunu

* HarpeB ocTaTKa pekTudukaumm B
KUNATUNbHUKE C NapOBbIM NPOCTPAHCTBOM




[logBoa Tenna B OTTOHHOW CeKkumnu

* LMPKYNALUKMA YaCcTn ocTaTKa, HarpeToro B
TpybyaTton neyn e




YCTaHOBKU NEPBUYHOMN NMNepepadoTKm
HEPTH

* PekTudukaumio ocyLEeCTBNAOT Ha Tpyb4aTbIX
yCTaHOBKaXx:

« aTtMocepHasa TpybddaTas yctaHoBka (AT);
BaKyymHasa TpybyaTas yctaHoBka (BT);

aTMocepHo-BakyyMHasi Tpyb4aTasl ycTaHOBKa
(ABT).

BHelHW BN yCTaHOBKMU
nepBUYHOM NepepadoTKu
Hed T Ha MoCcKOBCKOM
HIM3




YCTaHOBKU/ NepBUYHOU NepepaboTKu
HEQTN.
ATMocepHasa TpybyaTasa yctaHoBka (AT)

« ABngeTca HaMnpocTenLlen cxemou
nepBUYHOU NEPEroHKN HedTu.

« Ha yctaHoBkax AT ocyLlecTBnsoT
HernyOoKyo NeperoHky HedTn ¢
NonyyYeHUeM TOMMMBHbIX
(OEH3MHOBbLIX, KEPOCUHOBBIX,
OV3enbHbIX) pakuun n masyTa.

BHewHnn Bna
aTMocepHon TpybyaTou
YCTaHOBKM



YCIdROBRU INepPBnHOU T1epPepPaOO TR
HEMTW.
[ToHuMnmanbHasa cxema AT

O Y !V’” NS nNeperoHkn nerkux

KoHOeHcatop- — € 4
XONMOANSBbHK = I HedpTen n pakunin ao
350 2C (l) npumeHsitoT AT:

!
‘| @ E | . YCTaHOBKM C
3

’ X
A

o LS npenBapuTeribHOm
‘yIV’” v oT6eH3VHMBatoLLEN

—~ () ) KOMOHHOWM (1) 1 CnoXxHowu
v ! ) pekTUunKaLMoHHOMN

é 2 ,X KONOHHOW (2) ¢

v BGoKOBbIMM  OTMAPHbLIMU

" ceKkymamm (3) ans

| pasgeneHna  4acTUYHO

« — X OTOEH3NHEHHON  HedTH

) Vi Ha TONSIMBHbIE (ppaKumn

(111, IV, V, VI) u masyT (VII).

~ : ‘_D:\/

\ 4

Vi

S TpybuaTas neyb Ans Harpesa Kyoa



MaTepunanbHbiv banaHc AT
T heerymeno e |

HedTb
[Tony4yeHo, % Ha HedTb

[[a3 n HecTabunbHbIN OEH3UH (H.K.-180
°C)

Ppakunm
180-220°C
220-280°C
280-3502C
MasyT

100

19,1

7,4
11,0
10,5
52,0

TexXHONMOorn4eckKnm pexmm

KonoHHa yacTuyHoro otbeH3nHuBaHusa ATmMocdepHasi KONoHHa

HedTH

Temnepartypa nutaHus 2052C
Temnepatypa Bepxa 155 2C
Temnepartypa Hu3a 2402C

Manrncauma N S NMIMla

Temnepartypa nutaHus 3652C
TemnepaTtypa Bepxa 1462C
Temnepartypa Hu3a 3429C

Manrmcaume N O NMlla



JLIdAVUDRNVI TICUDBVIMRUVE 1ICPTPAUVUU | R
HEMTN.

BaKXyMHbIe TpX@-IaTble ycTtaHoBku (BT)
* YcTtaHoBku BT npefiHaszHa4vyeHbl 49 NeperoHKu

mMasyTa.

 [1pn BaKyyMHOU NeperoHke n3 MmasyTta nosnyvarT
BaKyyMHbl€ OUCTUNNATbLI, MacnsHble opakumnm n
TSKENbIM OCTaTOK — 2YOPOH.

 [lony4vyeHHbIN MaTepman NCMNonb3yeTcd B KadecTBe
CbIpbSsl A8 NONy4YeHunst macern, napagpuHa, butymos.
OcTaToK (KOHUEHTpaT, ryapoH) NOCMNe OKNCIIEHUS
MO>KET ObITb MCNOSIb30BaH B Ka4eCTBE JOPOXXHOIO U
CTPOUTENBLHOIro BUTYMa NN B Kaue
KOTeNbHOro Tonnumea.

BHeLlHW BN BakyyMHOW
Tpy64yaTon yCTaHOBKM



YCTaHOBKU NepBUYHOU NepepadboTKu
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HeEQTN.
Hada cxema BT

MasyT, OoTOMpaembIi C HN3a
aTMocepHoOM KOMOHHbI 6rioka AT
NpoKkavynBaeTcs napannenbHbIMK
NoTOKaMn 4epes rneyb 2 B BaKyyMHYIO
KOSIOHHY 1. CMecb HedTHAHbIX W

S \BO,D,FleIX napoB nocTynarT B

BakyyMco3gawlLly cuctemy. [locne
KOHOEeHcaumMn 1N OXNaXaeHust B
KOHOEHcaTope-XonognsbHuKe OHa
pasgenseTcs B rasocenapaTope Ha ras
N XuagkocTb. [asbl oOTcacbiBalOTCA
BaKyyMHbIM HAacocoM 3, a KOHAeHcaT
NocTynaeT B OTCTOMHUK A4 oTAeneHnd
HeddTeNpPOAYKTOB oT BOASIHOIO
KoHOeHcaTa. BepxHum OOKOBbIM
NOroHoOM OTBMpaloT bpakumo Nerkoro
BakyymMHoro rasouna (congpa) (ll),
BTOPbLIM OOKOBbIM MOrOHOM - LLUMPOKYHO
rasonnieByto opakumio (Macnanyto) (),

A L4192 UVAMAALLLI ATAIARAATA~AA M\/MAALI




MaTepuanbHbin banaHc BT
T heerymwno,k

[MTocTynuno, % Ha He(PTb

MasyT 52
[TonyyeHo, % Ha HedPTb
Jlerkun BakyyMHbI ra3onnb 1,2
BakyymMHbIV rasonnb 22,0
l'yapoH 28,8
TexHONnorn4yecknm pexxum B BaKyyMHOU KOFIOHHe
Temnepartypa nutaHus, 2C 395
Temneparypa Bepxa, 2C 125
Temneparypa HKu3a, 2C 352
[asneHne HaBepxy abc., kla 8,0

Xapaktepuctuka BaKkyyMHOMW KONOHHbI

OuameTp, m Uncno tapenok
BepxHasa 4acTtb 6,4 4
CpenHss 4acTb 9,0 10

HwmxHaa 4yacTb 4,5 4



JUIdAdAVUDRVI TITCPYDVIFIRAUVI 1ITPTPYaUVU | W
HEMTW.
ATMoOCepHO-BakyyMHas TpybyaTas
ycTtaHoBka (ABT)

ATMOCepHble 1 BakyyMHble TpybyaTtkle
ycTaHOBKU (AT 1 BT) cTpOAT OTAENBHO APYr OT
apyra unm KoMoMHMPYHOT B COCTaBe O4HOM
ycTtaHoBkU (ABT).

ABT cocTout U3 crnenyroLmx 6110KkoB:
6ok obecconmBaHna n 06e3BOXNBaAHUS HEPTU;

6riok atTmocdhepHOW U BaKyYMHOW NEPETOHKN
HedoTH;
6rnok ctabunmsaunm 6eH3nHa;

610K BTOPUYHOWN NEPEroHKM BeH3nHa Ha y3Kne
dopakumu.




| IpHUMNnanbHaa cxema 0foka ctTaounmusaumnm u

BTOPUYHOW NEpPEroHkn 6eH3nHa yCTaHOBKU
AJ10Y-ABT-6

[MpsiIMOroHHblE BEH3UHBI Nocne ctabunusaumm cHadvana
pas3genstTca Ha 2 NPOMEXYTOYHble opakumn H.K.-150 eC
n 105-180 °C, kaxpgash M3 KOTOpbIX B AdarbHenlem
HarnpaerseTcs Ha nocneayloulee pasgeneHme Ha yskue
uenesble ppakumn. HectabunbHbi 6eH3UH 13 brioka AT

NOoCTynaeT B KOJIOHHY ctabununsauun. C BepXa KOJIOHHbI

1 OTOMPAOTCS CXKMKEHHbIE rasbl.

N3 ctabnnbHOro 6eH3nHa B KOSTIOHHE
2 oTOMpaloT ppakumio H.K.-105 eC. B
KOMTOHHE 3 NMPpouCXoauT pasgeneHune
Ha ppakumm H.K.-62 2C n 62-105 °C.
B KONOHHE 4 npoucxoanT
aanbHeunwee pasgenexHue Ha
dopakumm 62-85 °C (6eH3onbHas) u
85-105 °C (TonyonbHasd). OcTtaTokK
KOMIOHHbI 2 HanpaBnsitoT  Ha
pasgeneHne B KOMOHHY 5 Ha

dopakumm 105-140 2C 1 140-180 2C.
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TexHOonorn4eckmum pexmm u
XapaKkTepucTtmka pekTMuKkaLuMoHHbIX
KONMOHH Brioka ctabunusaumm u

RTNNIMUHNIA MANArNHKIA

1 2 3 4 5

Temnepartypa,
°C
Mutanus 145 154 117 111 150
Bepxa 75 134 82 96 132
Husa 190 202 135 127 173
[laBneHue, Mla 1,1 0,45 0,35 0,20 0,13

Yucrno Tapenok 40 60 60 60 60

EeHzHHOBaA p.
KepocHHoeaa dp.
AnzencHaa dp.




MaTepunanbHbi banaHc bnoka
cTabunmnsaumm n BTOPUYHON
neperoHkn beHanHa

HectabunbHbIi 6€H3UH 19,1

[Mony4yeHo, % Ha HedTb

Cyxonras (C-C) 0,2
CoxxmkeHHbIn ra3 (C,-C,) 1,13
dpakuyus C5-62 9C 2,67
dpakums 62-105 °C 6,28
dpakuyma 105-140 eC 4,61

dpakuua 140-180 eC 4,21



PacxogHble nokasaTenu yCTaHOBKN
AJIOY-ABT-6

* Ha 1 TOHHY nepepabaTbiBaeMon HEPTHU:

OneKkTpoaHeprus, kBT-yac 10,4
Boaa o6opoTHas, m? 4,3
BoasHon nap (1 Mla), kr 1,1



MaTepunanbHbI DanaHc NeperoHkn HeTn
N UCNOSb30BaHME OUCTUINNATOB

» OOLWMK maTepmarnbHbIin BanaHc: Bbixo, (%
Mac.) BCEX KOHEYHbIX NPOAYKTOB
NneperoHKn oT UCXO4HOU HETHN,
KOINMMYeCTBO KOTOPOU NPpUHMMALOT 3a 100 %.

* [locTyneH4yaTbin banaHc: 3a 100 %
NPUHUMAKOT BbIX0[ (% Mac.) NpoAYyKTOB
NneperoHkn Ha AaHHOW CTyneHu (MpoayKThl
MOrYT ObITb MPOMEXYTOUYHbIE).



6riok obecconueaHns n
00e3BOXNBaHNA HEPTH
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neperoHkn 6eH3nHa

[TpnHuMnuanbHaga TexHonorndyeckaa cxema IJ10Y-ABT



MaTepuanbHbI banaHc NEPEroHKn
HEMTU N UCMONb30BaAHNE OANCTUNNSATOB

* HedTb (I) (100 %) nocTynaeT Ha yCTaHOBKY C
cogepxaHmem MUHeparnbHbIX conen ot 50-300
Mr/n n Boabl 0,5-1,0 % (mac.)

* YrnesogopoaHbin ras (ll). B nerkon HedTt (p =
0,80-0,85) — 1,5-1,8 % (mac.). [Ina Tsxenon —
0,3-0,8 % (mac.)

* CXKWKeHHagq ronoBka ctabunmnsaumnm d6edsunHa (1V)
COLEPXUT NponaH u dyTaH C NPUMECHIO
neHTaHoB (0,2-0,3 % mac.), ucnonb3yeTca Ang
ObITOBLIX HYXA, (CXKMXXEHHbIN ra3) Unm B Ka4YecTBe

ra3oBOro MOTOPHOIro TornsinBa Anst aBToMoounen
(CMNBTN unn CIBT3).



MaTepuanbHbI banaHc NEPEroHKn
HEMTU N UCMONb30BaAHNE OANCTUNNSATOB

 Jlerkasa ronoBka 6eH3unHa (V) — ppakymsa beHsmHa H.K.
(Ha4ano kunenus) — 85 °C (4—-6 % mac.); O.4.M (okTaHoBOE
4YUCI0 NO MOTOPHOMY MeToay) He bornee 70.

* beH3nHoBast ppakyms (V1) 85—-180 °C. Bbixoa ee oT HepTH
B 3aBUCUMOCTU OT OPaKLIMOHHOIO coctaBa 0bbIYHO
cocTtaBnsieT 10-14 % mac. OktaHoBoe 4ymncno (O.Y.M =
45-55).

» KepocuH (X): 1) oTbop aBNaLlMOHHOIo KEPOCUHA —
dopakumsa 140-230 °C (Bbixoa 10-12 % mac.); 2) KOMMOHEHT
3MMHETr0 NN apKTUYECKOro AMN3ernbHOro TonnmBea
(dbpakumm 140-280 nnn 140-300 °C), Bbixoa 14-18 % (mac.)



MaTepunanbHbI banaHc NepPEroHKn
HedTU N NCNonNb30BaHUE ANCTUINNSTOB

» [lIn3enbHoe TonnunBeo (XI) — aTMOCEPHbLIN
rasonnb 180-350 °C (BbIxoa 22—-26 % Mmac., eCnu
NnoTokoMm (X) oTOupaeTca aBMakepoCcuH nnm 10-12
% (Mac.), ecrnv NOTokom (X) oTbmpaetcs
KOMMOHEHT 3UMHEIO UMM apKTUYECKOro
ON3enbHOro TonnuBea.

 Jlerkas rasomneas dppakuyms (XIV) (Bbixog 0,5-1,0
% mMac.

* Jlerkmn BakyymMmHbIN rasounnb (XV) — ppakums

240-380 °C, BbIx0of 3TOM hpakuum coctaBnseT
3-5 % mMac.



* [lepBuyHaga npamasa neperoHka HedTu
OAET cpaBHUTENBbHO Marno 6eH3nHa (BbixoA
OT 4 00 25 %). YBennyeHumne Bbixoaa
beH3nHa gocTuraeTcd NpUMeHEeHNEM
BTOPUYHOU NepepaboTKku boree TsSKeENbIX
HeTAHbLIX PpaKkLUUN, a TaKKe Ma3syTa C
nomou.u:ro ,EI,eCprKTI/IBHbIX MeTO,EI,OB
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CnnNcoK Ncrnonb30BaHHbIX
NCTOYHUKOB

http://chemistry-chemists.com/forum/viewtopic.php?
f=9&1t=1024
AxmeTtoB C.A. TexHonoruns rnybokon nepepaboTku

HedpTK: Y4. nocobune ans By3oB.- Ydoa: [nnewm,
2002.-672 C.

MaHoBsH A.K. TexHonorma nepsnyHoOU
nepepaboTkn HedpTn 1 rasa. - M.: Xumus, 2001. —
568 C.

KamuHckun 3.9., XaBkuH B.A. [nybokas
nepepaboTka HeddTU: TEXHONOMMYECKUN U
akornornyeckum acnektbl. — M.: TexHuka. OO0
«TYMATPYIIM», 2001. — 384 c.




Bonpochkbl Anga KOHTPons

1. 3anosnHuTe NponycKku:

a) BaKyyMHas neperoHka HedpTu SIBNSeTCA NPoAoIHKeEHNEM
o6ecconeHHon HedTK NpKU BbICOKNX TeMNepaTypax, 4Yto

no3Bongder

6) YeM HVXe JaBneHue, NP KOTOPOM HaXOAUTCS XUOKOCTb, TEM (BbiLLE, HUXE) ee
TemnepaTtypa KUneHus.

2. beH3anHoBasa ppakuna HedTN UMeET npeernbl BbIKUMaHUA:

a) 120-130 ¢C; 6) 32-180 °C; B)BbILe 350 °C; r) 330-350 °C

3. [pouecc pekTndurkaunm senaeTcs:

a) MaccoobMeHHbIM; B) KaTanUTUYECKNM; B)XMMUYECKNM; ) HOBBIM.
4. N3 rygpoHa HE nonyyator:

a) macna; 6) napadvHbl; B)6UTYMbI; ') BbICOKOOKTAHOBbLIE BEH3UHBI.
5. PasgeneHue HeddTn Ha dopakumm 0CHOBaHO Ha pasnuynu:

a) no Temnepartype kuneHuns; 6) No NANOTHOCTK; B)NO MOSEKYNSIPHON Macce; r) No AaBreHUIo
HacCbILWEHHbIX NapoB.

6. Dpakuus, umetrowas npedens! BbiknnaHusa 240-350 2C HasbliBaeTCS:

a) beH3nHoBas; 6) AM3enbHas; B)IMrPONHOBAS; ) MasyT.

7. KepocnHoBas pakuus HedpTy UMeeT npeaensl BblKUMaHUs:

a) 120-130 °C; 6) 32-180 2C; B)Bbiwe 350 2C; r) 180-240°C

8. TshKernbln OCTaToOK, NofyYyaeMbl MPU BaKyyMHOM NeperoHke, Ha3blBaeTcs:

a) 6eH3unH; 6) 6okoBOW NOroH; B)dpnerma; r) rygpoH.

9. MecTo BBOAA B peKTUPUNKALIMOHHYIO KONTOHHY HarpeToro neperoHSeMoro Cblipbs Ha3blBatoT :
a) nuTaTernbHOM cekumen ; 6) KyboBoM YacTblo; B)yKpennsaoLen 30HOM; ) OTTOHHOM CEKLUMEN.




