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IMacnopT poHIa OLIEHOYHBIX CPEACTB
o mucuuturHe (Moxyiro) 51.B.07 OcHOBHI IPOEKTHPOBAHHS HEPTEXHUMHUIECKUAX ITPOU3BOICTB

No KonTtponupyembie pa3aeinsl (TEMBbI) Kon N
KOHTPOJIHUPYEMOH HanmeHoBaHME OLICHOYHOTO CpeNCTBa
n/m JHCIHTUTHHBI
KOMIIETEHITH
Qumnas ¢.o.
8 cemecTp
1 MaccooOMEHHBIE MTPOIIECChI U aNapaThl I1K-3.1, I1K-3.2, Hoxnan (pedepaT), KOHTpPOJIbHAS padoTa,
I1K-3.3 9K3aMeH
5 I'mapoMexaHn4ecKHe MpOoLEecChl U IK-3.1, TIK-3.2, Hoxan (pedepar), KOHTpoIbHAs padoTa,
ammaparbl I1K-3.3 9K3aMEH
OuHno-3204Had ¢.o.
9 cemecTp
1 MaccooOMeHHBIE ITPOIIECCHI U armnaparsl I1K-3.1, [IK-3.2, Hoxnan (pedepar), KOHTpobHAs padoTa,
I1K-3.3 9K3aMeH
5 I'uapomMexaHHYECKHE IPOIICCChI U I1K-3.1, I1K-3.2, Hoxknan (pedepar), KOHTpPOJIbHAS padoTa,
amnmaparbl I1K-3.3 9K3aMEH
3aounasn ¢.o.
10 cemecTp
1 MaccooOMeHHBIE ITPOIIECCHI U anmnaparsl I1K-3.1, [IK-3.2, Hoxnan (pedepar), KOHTposIbHas pabora,
I1K-3.3 KOHTPOJIbHAst paboTa (IOMAIIIHsIs), SK3aMEH
2 TI'uapomMexaHHYECKHE IPOIIECChI U I1K-3.1, I1K-3.2, Hoxnan (pedepaT), KOHTPOJIbHAS paboTa,
ammaparbl IK-3.3 KOHTPOJIbHAs padoTa (IOMAaIIHss), SK3aMeH
MuHuManabHOE MaxkcumanbHOe
Ne O1eHUBAOITNE MEPOTIPUATHS Komnnyectro
KOJINYECTBO OAIOB | KOJMYECTBO OAIIOB
Ounas ¢.o.
8 cemecTp
1 Hoxnan (pedepar) 1 18 30
2 KourposnbHas paboTa 1 18 30
3 DK3aMeH 1 24 40
Hroro 60 100
OuHno-3204Had ¢.o.
9 cemecTp
Hoxnan (pedepar) 1 18 30
KountpospHas paboTa 1 18 30
OK3aMeH 1 24 40
Hroro 60 100
3aounasn ¢.o.
10 cemectp
Hoxwnan (pedpepar) 1 12 20
KontponsHas paborta 1 12 20
KOHTPOJIbHAsA padoTa (JOMAIIIHIs) 1 12 20
4 OK3ameH 1 24 40
Hroro 60 100




IIIkana mepeBosia UTOrOBOTO peHTHHrOBOrO 6amna R . (s sx3aMeHa):

WuTtepBain 6amioB pedTHHra Onenka
0<R, <60 «HEY/IOBJICTBOPUTEIBHOY (2)
60<R, <73 «YZLOBJICTBOPHUTEIEHOY (3)
73<R <87 «xoporio» (4)
87 <R, <100 «oTIIHOY (5)




MHNHOBPHAYKHN POCCHUUA
HwxnekamMCkmii XUMHUKO-TEXHOJIOTHUECKUN HHCTUTYT (dunuan) geaepaabHOro
rOCyJIapCTBEHHOT'O OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIET0 00pa30BaHuUs
«KazaHckuii HallMOHATIBHBIM HCCIIEIOBATENBCKUNA TEXHOJIOTHUECKUN YHUBEPCUTET)

Kadenpa Hedrexumuueckoro cunresa

Hanpasnenue noaroroku: 18.03.01 Xumuueckas T€XHOIOTUS
[podunp: Xumuyeckas: TEXHOJIOTHSI OPraHMUECKUX BEIIECTB
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Tembl noxaa10B (pedepaToB)

o gucruiuiniae 51.B.07 OcHOBEI IPOEKTUPOBAHNS HEDTEXMMUYECKNX IIPONU3BOJICTB
PexTops! KaTanmuTH4YecKUX razodasHbIX IPOLECCOB.
HpI/IBO)II)I MCHIAJIOK M YINIOTHEHHW BpallarouXxcsa BaJIOB.
TpyOuarsie neun. DyTepoBKa, rapHATYpA TICUCH.
O0opyznoBaHue Uil TEPMUYECKOT0 00€3BpPEKUBAHNSI CTOYHBIX BOJI.
Tpy6onposoasl. CoennHenus, hacOHHBIC YaCTH, KOMIEHCATOPHI, 3aBIKKH, IPY>KHHHbIEC KIaIllaHbl.
EmkocTHOe 060pynoBaHue. XpaHEHUE T'a30B M )KUIKOCTEH.
JluHamMu4yeckue HacoChl. YCTPOWCTBA, OXJIAXKJICHUE, CHCTEMa YIJIOTHEHUS W cMasku. PV mmarpamma c
OTIMCaHueM paboThI EHTPOOESKHOTO Hacoca.
TennooOMeHHNKH. AnapaThl U YCTAHOBKH JUISL OXJIAXKICHHUS.
Tennoo6Mennuku. TpyOuarsie, «Tpyda B TpyOe», IIIacTHHYATHIE, CITUPATIbHbIE.
TpancnoprupoBka HedTH U ra3oB. EMKocTH U TpyOOIIPOBOIBL
AszeotponHas pektudukanus. Cxema yCTaHOBKH. PaszneneHust cMecw 3TaHOda ¢ BOAOH ¢ moOaBicHHEM
Oensona.
Krnaccupukamms TemmooOMEHHOrO 00OpyZOBaHHA. YCTPOHCTBO KOXKYXOTPYOUaTBHIX W IUIACTHHYATHIX
TEIII000MEHHHUKOB, CPaBHUTENbHAS XapaKTePUCTHKA.
Anmnapatypa s pasieieHus TazoB3Becedl. KOHCTpyKiussT MOHO- M MYJIBTHIHMKIOHOB, TpPYOUYaThix
eKTpoPrIbTPoB. VX IIIIOCH M MUHYCHI.
Knaccugukaryst KOHTaKTHBIX YCTPOUCTB. 'HapoMHaMudecKue pabodne peKuMbl HACaI0K. Y CTPOHCTBO U
MIPUHIMIT ACHCTBUSL HACAJOYHBIX KOJIOHH, WX IUIIOCBI M MHUHYCHL. BnmsHue ¢uierMoBoro umcia Ha
IoKa3aresid peKTUQUKAMK (YeTKOCTh pa3ZeieHHs], pa3Mepbl KOJIOHHBI, PAacXOJbl TEIJIOHOCHTENEH H
MIPOU3BOANUTEILHOCTh KOJIOHHBI).
10. Konrakrasle ycrpoiicTBa. Knaccudukanus I'mapoannaMudeckrue padoune pexxuMBbl Tapeiok.
YCTpoHCTBO M MPUHIUI ACHCTBHS Tapelb4yaThIX KOJOHH, MX IUTIOCHI U MHUHYCHL. Bnusuue ¢nermoBoro
Yyucla Ha T0Kasarend peKTH(UKanuu (4eTKOCTh  pas[eNieHus, pa3Mepbl KOJOHHBL, PacXOJbl
TEIUIOHOCHUTEJCH U MPOU3BOAUTEIBHOCTD KOJIOHHBI).
LenTpoOesxxHbie HACOCHL. YCTPOMCTBO, XapaKTepUCTHKa (10 MPOM3BOAMTENBHOCTH, Hamopy, KII/I,
PaBHOMEPHOCTH MOJAYH).
[opmHeBoit Hacoc. YCTPOWCTBO, XapakTepucTHKa (IO TPOM3BOAWTENBHOCTH, Hamopy, KII/I,
paBHOMEpHOCTH oja4n). Bo3aymnsie konmaku. ManukaropHas auarpamma. Jlnarpamma nogadn.
Bunas! TeueHns KUIKOCTH (HalOpHOE U OE3HANOPHOE, CTAlMOHAPHOE U HEeCTAI[MOHApHOE, PaBHOMEPHOE U
HEpaBHOMEpHOE). PeXXUMBI TCUCHHS XKUAKOCTH (JJAMHUHAPHBIN, TEPEeXOaHBINA, TypOyIeHTHEIH). Kputepuit
Peiinonbaca.
OCHOBHBIE 3aKOHOMEPHOCTH W IPUMEHEHHE IICEBIOOKIKEHHOTO («KHIIAImero») cios. Ilepas u BTOpas
KPUTHYECKHE CKOPOCTH NCEBA00KIKEHHOTo areHTa. Ilmocs! u munycst KC.

Kpurepuu ouenku:

Ounas ¢.o.

CrymeHT HOJDKeH cocTaBuTh 1 moknan (pedepar).
- MmakcuManbHO 30 6aoB 3a nokian (pedepar)
- MuHMManbHO 18 6amios 3a nokmaz (pedepar).

OuHno-3a04Hasd ¢.o.

CryneHT HOJDKEeH cocTaBUTH | moknax (pedepar).
- MmakcumanbsHo 30 6asuioB 3a mokian (pedepar)
- MuHEMaNTbHO 18 6aiios 3a nokiaz (pedepar).

3aounasn ¢.o.

CTyneHT HOJDKEH cocTaBUTH | moknax (pedepar).
- MmakcumanbsHo 20 6asioB 3a pokian (pedepar)
- MEHHUMaITBHO 12 Gaynos 3a moknan (pedepar).



MHNHOBPHAYKHN POCCHUUA
HimkHekaMCKUH XUMHKO-TEXHOJOTHYECKUN HHCTUTYT ((uima)
denepanbHOTr0 TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTENHHOTO YUPEIKACHHUS
BbICILIET0 00pa30BaHuUs
«KazaHckuii HallMOHATIBHBIM HCCIIEIOBATENBCKUNA TEXHOJIOTHUECKUN YHUBEPCUTET)

Kadenpa Hedrexumuueckoro cunresa
Hanpasnenue noaroroku: 18.03.01 Xumuyeckas T€XHOIOTUS
[podunp: Xumuyeckas: TEXHOJIOTHSI OPraHMUECKUX BEIIECTB

KomnuiekT 3aganuii 111 KOHTPOJIBbHOI padoThI
o mucuuiuiae 51.B.07 OcHOBBI IPOEKTUPOBAHUS HEPTEXUMUIECKUX IIPOU3BOJICTB
«PeureHue 3aa4m no BLIOOPY HACOCOB»

1. TonobOpare Hacoc ajis INepeKayrMBaHUs BOJHOTO KOHJeHcara mpu Temmeparype 40° (' u3 emkoctd ¢
atMoc(epHBIM [aBieHHeM B ammapar mox naBieHuem 0.25 Mma. Pacxon komgencata 1,5x10-2
M’/c.I'eomerprdeckas BeicoTa noasema 20 M JuinHa TpyoonpoBoja na Bcace 40M. Ha HarHetaHuu 65M. Ha
JIMHUY BCAchIBAHUS YCTAHOBJICHO [jBa MPSIMOTOYHBIX BEHTHJIS, ABa OTBOJA Hox yriaoM 90 r pamycos c
paarycoM IMOBOPOTA, PaBHBIM LIECTH AWaMeTpaMm TpyObl. Ha JIMHWMM HarHeTaHWs MMEIOTCS TPH OTBOJA
mon90 rpamgycoB, deTeipe oTBoJa mox 120 rpaaycoB ¢ paanycoM MOBOPOTa PAaBHBIM IIECTH JUAMETPaM
rpyObl ¥ 1Ba HOPMaJIbHBIX BEHTHIISL.

TeMbl BONIPOCOB /ISl TCOPETHYECKOM YaCTH KOHTPOJIbHOMH PadoThI
1. PeakTopsl c ICEBIOOXKIMKEHHBIM CIOEM 3€PHUCTOTO MM MBUICBHIHOTO KaTaJIH3aTopa.
Onucarh TEXHOJIOTHYECKYIO CXEMY IPOMBIIUICHHOW BOJONOATOTOBKHM. BoJa Kak ceIpee H
BCIIOMOTaTEIbHBIH KOMIOHEHT TPOM3BOACTBA. VICTOYHUKH BOJBI.
3. Onwmcarb OCHOBBI MEXaHMYECKOH M 3JIEKTPUYECKOW OYHMCTKH OOXKHIOBOTO Ta3a B IPOM3BOJICTBE CEPHOM

KHCJIOTHI OT IIBIJIN, 6p1313f‘ " TyMaHa.

4. OO6opynoBaHHE M XpaHCHNE MAaTEPHAIOB HA XMMUYECKHUX MPEINPUATHSIX, XpPAHEHNE Ta30B.
5. PesepByapHble mapku i )KUAKOCTEH.

6. DiekTpoaeruaparopsl i OYUCTKH HEPTH.

7

8

9

N

PeaxTops! ’kuaKO(pa3HBIX IPOIECCOB. Y CTpOICTBA sl TEMII000MEeHa.
Tpancnoprupoka razos. [lopiiHeBas KOMITpecCopHast yCTAHOBKA C YETHIPEXCTYMEHYAThIM CIKATHEM.
. Anmapartsl A1l OYMCTKHU ra3oB. MOKpbIe ra3009HCTUTENH U SIEKTPOQUIBTPEL.
10. TpancnopTHUpOBKa TBEPIBIX BelleCTB. TpaHCIIOPTEPHI HEMPEPBHIBHOTO U MEPUOUYECKOIO IEHCTBHS.
11. Ckiagckoe obopynoBaHuE Ha IIpuMepe HedTenepepadaTHIBAIONIETO 3aBOA.
12. TloBepxHOCTHBIE TEIMJIO0OMEHHBIE alaparhbl.
13. KoHCTpyKTHBHBIE HCIIOTHEHHS HacocoB. LleHTpoOeKHbIe, BAKYYMHBIE M CTPYIHHBIE HACOCHI.
14. XpaneHue U TPaHCIIOPTUPOBKA TOPIOYMX U SJOBUTHIX KHJIKOCTEH.
15. PeakTophl KaTaTMTHYECKUX Ta30(ha3HBIX MTPOIIECCOB.
16. Tpy6ompoBonsl. CoenuHEHHs, YIUIOTHEHHS, JIMHEHHBIC DPACIIMPEHUS W KOMIICHCAIMs, MapKHpOBKa MU
U30JIALHS.
17. Ammapatsl mist pa3feieHus cycrneH3uid. OuiabTpel, OTCTOMHAKH, IEHTPUDYTH.
18. Apwmarypa. 3aiBUKKH, 3aCIIOHKH, KPaHbl, KJIallaHbl, PeryJIHpyIolas apMaTypa.
19. Cxarue ra3os. 1lopiiHeBbie KOMIIpeccopsl, 1 P V anarpamma uaeaabHOTo rasa.
20. KousmaukoBble 1 KJlallaHHbIE KOJIOHBL. BUIBI Tapesok, NepeMBHEIX YCTPOMCTB.
21. IlopiiHeBast KOMIIPECCOPHAsl YCTAHOBKA € 4-X CTYIIEHYATHIM CKaTHEM.
22. YcrpoiictBo ycraHoBoK ABO. MHOTOX0I0BHOCTE TEIJIOOOMEHHHKOB U PEMOHT.
23. Humuaapuyeckue Tpyouatsie neun. OCHOBHBIE NMOKA3aTeNny U KiacCH(puKaIys.
24. PeszepByapHBbI€ TAPKH IS KHUIKOCTEH.

TpedoBanus kK 0p)OpMIEHHIO:

KonrponeHass pabora ocdopmisiercss B Terpand. KoHTponbHas paboTa COCTOMUT W3 IBYX 3aJaHuil.
3agaHusl SIBISIFOTCS TEOPETUYECKMMM M OTBEYAIOT CIEAYIOIIUM paszenaMm: «MaccooOMEHHbIE MpPOIECCHl U
anmnapatbl», «[ uIpoMexaHnuecKre IPOLECcChl U alnapaThy. 3a1aHus TpeOYIOT OTBETa Ha TEOPETHYECKUE BOIIPOCHI,
B KOTOPBIX HEOOXOIUMO NaTh MOJHBIN, pa3BepHYTHIH OTBET Ha ITOCTABJICHHBIM BOMPOC, a TAKKE MO NMPAKTHYECKOMH
YaCcTH PEIINTH 33/1a4y.

Kpurtepnu onenku

Oumnas ¢.o.

CTyIeHT J0JDKEH BBIOJIHHUTE OJHY KOHTPOJIBHYIO PadoTYy.



- MakcuManbHO 30 0a/UTOB 32 KOHTPOJIBHYIO paboTy
- MEHUMAIBHO 18 6aiioB 3a KOHTPOIBHYIO PaboTy

OuHo-3a04Han ¢.o.
CTyIEHT JODKEeH BBIOJHUTD OJIHY KOHTPOJIBHYIO PaboTy.

- MakcuMasHO 30 GaJlIoB 32 KOHTPOJIBHYIO paboTy
- MUHUMAJTGHO 18 6aioB 3a KOHTPOJIbHYIO paboTy

3aounasn ¢.o.
CTyZneHT NOoJDKeH BBIIOIHUTD OJIHY KOHTPOJBHYIO PadoTy.

- MakcuMabHO 20 OaJIOB 32 KOHTPOJIBHYIO paboTy
- MUHUMaJIbHO 12 0aJljIOB 32 KOHTPOJIbHYIO PaboOTy



MHWHOBPHAYKHM POCCHUHU

HmxaekamMCkuii XUMHUKO-TEXHOJIOTHUECKUN HHCTUTYT (dhunuan) gpeaeparbHOro
rOCyJIapCTBEHHOT'O OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICIIIETO 00pa3oBaHUs
«KazaHckuii HallMOHAJIBHBIN HCCIIEI0BATEIBCKUNA TEXHOJIOTMUECKUN YHUBEPCUTET)
Kadenpa Heprexummuueckoro cuaTesa
Hamnpasnenue noarorosku: 18.03.01 Xumuueckass TEXHOJIOTUs
[Tpodmins: XumMudeckasi TEXHOJIOTHSI OPTaHUYECKUX BEIIECTB

Bomnpocsl s 3k3amena

o pucrumuinae 51.B.07 OcHOBBI IPOEKTUPOBAHNS HEQTEXUMHUUYECKUX IPOU3BOICTB

1. MatepuanbHbiii GaaHc MacCOOOMEHHBIX MTPOLIECCOB.
2. Monexymnsapuas nuddysus. KoHBekuus n Maccootnaya.
. Anddepennmanbpable ypaBHEHUS ntepeHoca Macchl. [1o1001ne MaccooOMEHHBIX MTPOIIECCOB.
. ABrmKyIas cuia MacCOOOMEHHBIX MTPOLIECCOB.
. OcHOBBI pacuéra MaccoOOOMEHHBIX anmnapaToB. Pacder nuamerpa anmapara. Pacder BHICOTHI anmapara.
. PaBHOBecue mipu abcopOumy.
. MarepuanbHBIiA U TEIUIOBON OaaHCH abcopOmuny.
. AGCOpOIIHS MHOTOKOMIIOHEHTHBIX CMECEH.
. Kunernka abcopOrmm.
10. YcTpolicTBO U npuHIUT JieiicTBUs abcopOenToB. [lneHounbIe abcopbepsl. Hacanounsie abcopOephr.
Tapensuateie abcopOepsl.
11. PacnbummBatonue abcopbepsl. CpaBHeHHE a0COPOLMOHHBIX aInaparos.
12. Pacuer abcopbepos. [decopbuus.
13. PaBHOBecue B cucTeMax KuakocTb-nap. [Ipocras neperonka.
14. HenpepbiBHast OnHapHasi peKTH(UKALus.
15. Tleproguyeckas peKTUQUKAIIH.
16. DKCTpakTHBHAS U a3€0TPOIHAS PEKTU(HKALIUL.
17. OcobenHocTH pacyera peKTU(UKAIIMOHHBIX anmapaTtoB. PacdeT pekTuduKkanun MHOTOKOMITOHEHTHBIX
cMecel.
18. PaBHOBECHE B CHCTEME KHJIKOCTh-)KUIKOCTh. BBIOOp pacTBOpUTES.
19. MaTepuansHbIi OaaHC IPOLIECCa KUIKOCTHOW SKCTPAKITHH.
20. Kunetnka >XuKOCTHOH 3KcTpakiuu. OCHOBHBIC CIIOCOOBI IPOBEICHHS SKCTPAKIINH.
21. Pacuer skcTpakTopoB. CXeMBI 3KCTPAKIIMOHHBIX YCTAHOBOK.
22. MaccormnepeHoc BO BHelIHel (asze. MacconepeHoc B TBep1oi ¢ase.
23. AncopOrusi. OCHOBHBIE IPOMBIIIIIICHHBIE aICOPOEHTHI M UX CBOMCTBA.
24. PaBHOBecue npu ancopbuuu. MarepraibHbIN OanaHc agcopOouny.
25. Kuneruka agcopouuu. AncopOepbl. YCTpOWCTBO U MPUHIIUI ASHCTBUS a1copOepoB.
26. Pacuer agcop6epoB. lecopOuust. loHHBIT 00MEH.
27. OcHOBHBIE (PM3MYECKUE CBOWCTBA BJIAXKHOT'O rasa.
28. TBepmoe Tenmo Kak 0OBEKT CyIIKU. PaBHOBecHe (a3 TpH CyIIIKe.
29. MarepuanbHbIi 6anaHc KOHBEKTHBHOW CYIIKH. TersioBoi OanaHC CYIIKH.
30. IIpuHIMIHANTEHBIE CXEMBI IPOIECCOB CYIIKH. KMHETHKA CYIIKH.
31. Macconepenoc npu cyuike. [IpogomKuTeTbHOCTb CYIIKH.
32. Pac4er CyImMWIBHBIX YCTAHOBOK. Y CTPOMCTBO M MPUHITUI ASHCTBUS CYIIHIIOK.
33. KonBektuBHble cymniaku. KontakTasle cymuiaky. Cylika TOMOYHBIMU ra3aMu.
34. CneunanbsHble BUBI CYIIKH. BO3MOKHOCTH MHTEHCHU(UKAIIMN TPOLIECCOB CYIIKH.
35. PacTBopeHne. DKCTparnpoBaHe PAaCTBOPEHHOTO BEIIECTBA.
36. DkcTparupoBaHue TBepAOro BemecTBa. CriocoObl IKCTPAarupoBaHUs U PAaCTBOPEHUSI.
37. YCTpOMCTBO M MPUHITUI ASHCTBUS DKCTPAKTOPOB H allliapaToB JJIsi PACTBOPECHHUSL.
38. PaBHOBeCHeE TIpH KPUCTAIUTU3AIUK. MaTepHaNbHBIA U TEIUIOBOW OATaHCHl KPUCTAILTH3AIHH.
39. Kuneruka kpuctaym3anuu. PazaeneHue cMecell KpucTauIi3aIuei.
40. YcTpoHCTBO ¥ MPUHIMI JEUCTBUS KPUCTAIUIM3aTOPOB. KpHcTannusanus paciiaBoB.
41. OcHOBHOE ypaBHEHHE TUAPOCTATUKHU. Y paBHeHHe bepuymmm. YpasHenue ["arena-Ilyaseitns.
42. PacueT quamerpa TpyOOIIPOBOJIOB M alNapaToB. VcTedeHne )KUAKOCTH U3 OTBEPCTUI pe3epByapoB.
43. TunpaBnuvecKre MeToIbl U3MEPEHHsT PAcX0/ia )KUAKOCTEH 1 ra3oB. OOTEKaHHE JKHJIKOCTBIO TBEP/IBIX
TeJl
44. JIrKeHne MOTOKa Yepe3 HETOJBHKHBIE 3€PHHUCTHIE CIIOH. [ MIpoIMHaMKKa TICEBI00KMKEHHBIX CIOEB.
45. TInenoynoe Teyenue xuakocrei. ['mapoanHamuka 6apboraxa.
46. CriocoOBI quICTIEpTHPOBAHUS XUAKOCTEH. J[poOiieHIe 1 KoaJeCIeHIT s KaIlelb.

O 00N ONO1 W



47. JIBnxeHne )KUAKOCTH B anmapare ¢ Memankoi. Pacxos sHeprun Ha nepememmBanne. KOHCTpyKITI
MEIIaJIOK.

48. ITHeBMaTHUecKoe nepemMennBanme. Jpyrue crocoosl nepeMerBaHus.

Kputepuu onenku:

Ounas ¢.o.

- MakcuMaibHO 40 0a/IOB 3a YK3aMEH;
- MUHUMAJIbHO 24 GaJia 3a 9K3aMeH.

OuHo-3a04Han ¢.o.

- MakcuManbHO 40 0aIoB 3a HK3aMeEH;
- MUHUMAJIBHO 24 Oasuia 3a SK3aMeH.

3aounasn ¢.o.

- MakcuMaibHO 40 0alJI0OB 3a SK3aMEH,;
- MUHAMAJIBHO 24 OaJia 3a 9K3aMeH.



MHWHOBPHAYKHM POCCHUHU

HmxuaekamMCckuii XUMHUKO-TEXHOJOTHUECKUN HHCTUTYT (dunuan) pemaeparbHOTO
rOCyJIapCTBEHHOT'O OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICIIIETO 00pa3oBaHUs
«KazaHckuii HallMOHAJIBHBIN MCCIIEI0BATENBCKUM TEXHOJIOTMUYECKUN YHUBEPCUTET)
Kadenpa Heprexummuueckoro cuaTesa
Hamnpasnenue noarorosku: 18.03.01 Xumuueckasi TeXHOJIOTUA
[Tpodmins: XumMudeckasi TEXHOJIOTHSI OPTaHUYECKUX BEIIECTB

KontpoabHnas padora (zomamusis) (3a0unas ¢.o.)

Bb1.B.07 OcHOBBI IPOEKTUPOBAHUS HEDTEXUMUYECKUX IIPOU3BOICTB
1 BapuaHTt

Ha ocHOBe 1pei0)KeHHOTO MaTepHana:

1. BBIABUTD OCHOBHBIE XNMHYECKHE PEAKIINH, COCTABUTH CXEMY XUMHUECKHUX MTPEBPAIICHHH.

2. CocTaBUTh CXeMy MaTepualibHbIX OTOKOB, ONPEICIUTh CTaUN U 000PYIOBaHUs, BXOISIIINE B KOKIYIO
CTaJIHIO.

3. ChopMynHupoBaTh UCXOTHBIC TAaHHEIC.

4. CocraBUTh MaTepUAIBbHBIN OaJlaHC JaHHOTO Tpolecca (MO ammaparam), OMPEACIUTh PACXOIHBIS
K03 hULIMEHTEI.

5. OmpenenuTts B3aMMOCBS3b MEXJAy ammaparaMud (B BuAe (YHKIMOHANBHBIX OJOKOB), COCTaBHUTh
MIPUHIMITHATIBHYIO CXEMY JAHHOTO XMMHKO-TEXHOJIOTHUECKOTO ITpoIecca.

6. CocTaBUTh CXEMBI TEILUIOBBIX TOTOKOB.

7. OnpenesneHne KOIMYECTBA 3aTPAYNBACMOI SHEPTHH.

I'maparanus OKHCH dTHJICHA.

KpynraeimiM notpeduTeneM 3TUIEHIINKOIS SIBJISIETCS] IPOU3BOACTBO aHTU(PU30B — HU3KO3aMEP3aIOIINX
KHUJIKOCTEH, TIPIMEHSIEMBIX ISl OXJIaX/ICHNS ABUTATeIe BHYTPEHHETO CrOpaHHs aBTOMOOWIIEH U APYruX MallvH, B
Ka4yecTBe XJIaJJOHOCUTEIsI B pedprkepaTopax, TEIUNIOHOCUTENS B TEIUI00OMeHHOW ammaparype. CrnocoOHOCTh
STHUJICHTIIMKOJIL CMEUINBAaThCsS C BOJOH B JIIOOBIX COOTHOICHHSX ITO3BOJSIET IOJIy4aTh MapKd aHTU(PH30B C
pa3IUYHBIMU TeMIlepaTypaMu 3aMep3aHus (10 -75°C IIPU MAacCOBOM KOHLIEHTPALMHU STUJICHIJIMKOJS B BOJHOM
pactBope 66,7%).

Take B TNPOMBIIUIEHHOCTH pEajM30BaHbl CHHTE3bl IIOJIMMEPOB HAa OCHOBE OTWJICHIJIMKONS —
noJiMdTHICHTepedTanara (J1aBcaHa), HEHACBIIICHHBIX MOJUA(UPOB, MONMYPETAHOB, ATKHIAHBIX cMoJ. [lomydenue
s THIICHTepedTasata 1 ero nepepaboTKa B BOJIOKHA WM IUICHKH SIBJISIETCSI OZHOW M3 CAMBIX INEPCHEKTUBHBIX
3HAYUTEbHBIX 10 00beMy o0JjacTell NMPUMEHEHUS STHICHIIUMKOISL. DTO OOBSICHSIETCS TeM, 4TO MOMd(UpHBIE
BOJIOKHA 00JIaJafoT PSAIOM JIOCTOMHCTB: BBICOKOH IPOYHOCTBIO, 3JIACTUYHOCTBIO, TEPMO- M CBETOCTOHKOCTHIO,
CTOMKOCTBIO K KHCJIOTaM, OKHCJIMTENISIM W BOCCTAHOBHTEIISIM, HECMHHAEMOCTBIO, CIOCOOHOCTBIO COXPaHSTh
MpUAaHHYI0 (GOpMy B IIpoIecce IMepepabOTKH BOJIOKHA, XOPOIIMMH 3JIEKTPOHU3OJIMOHHBIMA KadeCTBaMHU.
[Ipou3sBoaHBIC STHICHIITHKOIS (MOHO- M JIUAIICTAThI) IIPUMEHSIIOTCS B KAUECTBE PAaCTBOPHTEIEH.

TeopeTuyeckne OCHOBBI IMIPATAIMH OKHCH 3THJIEHA.

B npomplinuieHHOM MaciuTabe 3THICHTIIMKOIb MOYJaloT TIaBHBIM 00pa3oM THpaTaliell OKHCH STHIICHA.
[Ipu ruaparaumu, KpoMe STHICHIIIMKOIIS, 00pa3yroTCs -, TPU-, TETpa- U MONUATUIeHIIIMKoIH. Ha oOpa3oBanue
JVSTUIICHTIINKOIIA 3aTpadnBaeTcs B 4,2 pa3a OoJibllie OKMCH 3THIICHA, YeM Ha 00pa30BaHNE TPUITHIICHTIIUKOIIS.

YToObl yMEHBIINTH 00pa30BaHUE TOJUIIIMKOJICH, THAPATALIMIO IIPOBOJIAT C OOJIBIIUM M30BITKOM BOJBI (Ha
1 mMois okucH 3THIeHa OepyT 18 MOJIb BOABI).

ITpu 100% KOHBEpCUM OKUCH ITUIICHA CEIEKTUBHOCTH MpoLecca JocTuraet 92%.

BomHblid pacTBOp TAHMKOJIEH TOABEPraioT pPEeKTHU(GHUKAIMU s yJaJIeHWs BIaru. BcleacTBue 3TOro
MIPOUCXOAAT NOTEPHU NPOoAYKTOB 110 0,25% OT MpOU3BOAUTENBHOCTH.

OnncaHue TeXHOJOTHYECKOIH CXeMbI TPOU3BO/ICTBA.

11%-5 cMech OKHCH 3THIICHA M BOJBI C Y3JIa CMEIICHHS MOJAeTcs B PEaKTOp CHHTE3a TIHKoiA mo3. P—1,
MIPEABAPUTENILHO HAIPEBAsICh B TPEX MOAOTPeBaTeNsIX. B kauecTBe TEIIOHOCHTEIS TIEPBOTO 110 XOAY ITOJIOTPEeBaTElIs
mo3. T—1 ciryuT KOHAEHCAT KUISATHIFHUKOB BRIIAPHBIX KOJOHH 103. Ku—2, Ku—3, Ku—4. Bo Bropoiif HarpeBarens
ceIpbst mo3. T—2 momaercst BoasHOM nap Hu3koro aasieHus 0,1 MIla. B Tpersem mo3. T—3 cMmecs nmonorpeBaercs
napom gasienus 0,48 MIla. Cripse B mepBoM HoAoTpeBaTese Harpepaercs 1o Temmnepatypsl 71°C, Bo BTopoM - 10
114 °C, B Tpetbem Harpeparene — 1o 130°C.

B peaktope mo3. P—1 mpoucxoauTt peakius ruipaTalliyd OKWUCH dTHWJIeHa mpu nasieHnu 1,2—1,4Mlla,
TeMIIEpaType Ha BBIXOJIE U3 peakTopa — 179-181°C.

Bpemst npeOpIBaHus peakIIMOHHON Macchl B peakTope — 0kojio 19 MuH.

Bexogsamas u3 peaktopa no3. P—1 cunTes3a peakimoHHas Macca MOCTYIAeT B BHIIAPHOM — ammapaTr — I03.
Ku—1 BBIMapHOW yCTaHOBKH MPOTHBOTOYHOrO THUIIA, COCTOSIIAS M3 YEThIPEX KOJIOHH ¢ Hacamkoi «Intalox» ¢pupmbr
«Koch-Glitschy. Peakimonnast macca, comepikaras 10 12,5% Bec. riaukosneii npu gasiesnu 1,3 Mlla, Temmepatype
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180 °C nomaercs Mex 1y BEPXHUM U HIKHUM IAKETAMM HACAJ0K KOJOHHEI 1103. Ku—1, paboTaromeil o gaBieHuemM
0,44-0,63MIla u Temrieparype kyoa 154—165°C B 3aBUCUIMOCTH OT Harpy3KH 10 OKHCH 3THJICHA.

Tenno xononne no3. KH—1 nmoaBoanTcs moaavelt rperoniero napa gasiaeHus 2,15 Mlla B KUISTHIBHUK TO3.
T-4.

B kxauecTBe OpoIIEeHHUS YEThIpeX KOJOHH BBINAPHON YCTAaHOBKHU HCHOJB3YeTCS AUCTHIUISAT KOJIOHHBI TO3.
Ku—4 ¢ temneparypoit 45°C, momaBaemslif HacocoM 1mo3. H—2 u3 mpueMHUKa KOHIEHCATa BBIMAPHON YCTAHOBKH
no3. E—1. ITapsl ¢ Bepxa xonoHHs!l no3. KH—1 ¢ Temneparypoii 151-158°C u ¢ conmepxanuem riukoseit 0,04%
Macc. B Ka4eCTBE TEIUIOHOCHUTENSI HAIPaBIISIOTCA B MEXTPYOHOE MPOCTPAHCTBO KUIISTHIIBHUKA KOJIOHHBI 1103. KH—2.

Ky6oBas xunkocts kosoHHBI 1103. KH—1 ¢ Temneparypoii 154—167°C u comepxanueM ramkosiei 1o 17%
Bec. CamoTekoM mocTymaeT B KyO KoioHHBI 1mo3. KuH—2, pabotaromeit mpu maenenuu 0,26—0,38 MIlla u
Temneparype Kyoa 144—158 °C, rie mponucxoauT JAanbHEHIIas oTnapka BOIBI U3 PEaKIIMOHHON MacCHhI.

C BepxHeil yacT KoJIOHHBI 103. KH—2 mapsl Boasl ¢ Temneparypoi 141—-145°C u coaep:xanueM riukoseit
10 0,04% Bec, momaroTcst B MEXTPYOHOE MTPOCTPAHCTBO KUIISITWIILHHUKA 103. T—6 B KaueCTBE TETNIOHOCHUTEIIS.

Ky06oBast xxuaxocTh kosoHHBI 103. KH—2 ¢ Temnepatypoii 144+152°C u ¢ copepxanueM riauxoneit mo 20,5
% caMOTEeKOM TOCTYIaeT B KyOOBYIO 4acTh KOJOHHBI 103. KH—3, rie mpoucxXoquT AajgbHEHIIas oTiapka BOABI U3
peakmuonHOH Macchl. Komonna mo3. Ku-3 pabortaer npu temmneparype B kyde 128—135°C u maBnennu 0,14-0,2
MITa. C Bepxa komonHsI m03. KH—3 BonsiHbie napsl ¢ Temneparypoit 124—130 °C u ¢ coaepkaHueM TIIUKONeH J10
0,03% mocTynaroT B MEKTpYyOHOE NMPOCTPAHCTBO KUISITWIBHUKA 1M03. T—7, B kKadecTBe TemioHocurens. KyboBas
XKUAKOCTh KONOHHBI mo3. KH—3 ¢ temmnepatypoit 128—135 °C u conepxanuem riukosielt 1o 27% caMoTeKkoM
MOCTyMaeT B KyOOByI0 4dacTh KoJOHHBI 1mo3. Ku—4. Komonna mo3. Ku—4 pabotaer mon Bakyymom. B kosioHHE
noagepxkupaercst ocraroudoe aasienue 0,017 MIla u temneparypa Bepxa 57°C. C Bepxa kosoHHBI no3. Kun—4
BOJsHBIE Tapbl ¢ Temmeparypoi 57°C u c¢ coapepxanuem rimkoneit 1o 0,02% mnocTymaloT B MeXTpyOHOE
MIPOCTPAHCTBO KOHAEHcaTopa mo3. T—8, oxmaxmaemMoro o0opoTHON BoAoiH. CKOHIEHCHPOBABHIASCS JKUIKOCTH
MOCTyNaeT B MpPHUEMHHUK KOHJeHcaTa Mo3. E—1, HeckoHJeHCHpOBaBIIMECS Mapbl HAMpPaBISIOTCS Ha Bcac
MapOMKEKTOPHOH ycTaHOBKH 103. [I1DY—1. KuakocTs u3 npruemHanka koHneHcara no3. E—1 macocom H-2 momaetcs
Ha OPOIIEHUE BCEX YEThIPEX KOJIOHH BBIMAPHOM YCTaHOBKH.

Ky6oBas xunkocts koJoHHBI 1m03. KH—4 (chipoii rimkoins) ¢ temmeparypoir 88—90°C u ¢ comepxaHneM
rnukonedt 85% Hacocom no3. H—1 nomaercst Mexay BEpXHUM M HIDKHUM IaKeTaMU HAcCaJOK CYIIMJIBHOW KOJOHHBI
mo3. Ka—5.

Kononna no3. KH—5 npennasHaueHa Ui yAaneHust OCTaTKOB BOJBI U3 CHIPOTO TIIMKOJIS TIPH TEMIIEpaType
Bepxa kosioHHbI 61°C u octatounom nasieruu 0,02 MIa.

Tenmo B xonoHHY ocymku MOI' mo3. KH—5 moaBoamTcst depe3 KUMATWIBHUK 103. T—9, B MeXTpyOHOE
MIPOCTPAHCTBO, KOTOPOI'o MOAAETCS BOASIHON map naBneHus 2,15 MIla.

Boasubie mapbl ¢ BepxXHEH YacTH KOJIOHHBI 1M03. KH—5 mMOCTymaroT B MEXTpyOHOE NPOCTPAHCTBO
KOHJICHCATOpa CYIIWIFHOW KOJOHHBI mo3. T—10, oxmaxmaemoro o6opoTHO# Bozmoil. CKOHIEHCHMpOBaBIIAsCS
JKUJKOCTh W3  KOHJeHcatopa mo3. T—10 MOCTyNaeT B  MPUEMHUK KoHZeHcaTta 103. E—2, a
HECKOH/ICHCHPOBABIINECS Maphl HAIPABIISIOTCA HA BCac MapOyKEKTOPHOH ycTaHOBKH 1103. [19Y—2. M30bITOK BOIBI
13 IpUeMHHKa KoHJeHcara 1no3. E—2 cOpacbiBaercs yepe3 runpo3arsop B X3K. B BepxHIOI0 4acTh KOJIOHHBI HO3.
Ku—5 ot Hacoca mo3. H—4 nogaetcst oporeHne u3 npueMHuka mo3. E-2.

Ky0OoBas xuaxocTb KonoHHBI 1103. KH—5 ¢ Temmnieparypoii 10 165 °C  u ¢ coxepkanuem Boast g0 0,02 %
Bec. HacocoM 1mo3. H—3 monaercst Mexay BEpXHHUM W HIKHAM ITAKETAMHM HAacaJoK KOJOHHBI PEKTH(HUKALUU
M3I' no3. Ku-6.

Kononna no3. KH-6 npenHasHaueHa Jyisi OJIy4eHUS] TOBAPHOTO MOHOITHJICHIJIMKOJISL U CHaOKeHa IIByMs
makeTamu Hacamok «Intalox» u geTsIpbMs omHOMOTOYHBIME TapenkaMu Tuma «Provalve» ¢upmer «Koch-Glitschy.
Kononna pa6oraer mpu Temmeparype Bepxa 137-141°C u ocrarounom masnenumu 0,01 MIla. Kompencar us
MapOKEKTOPHOH YCTAHOBKH, COEPKAIINN HEKOTOPOE KOJINIECTBO MOHOSTHIICHIJIUKOIISL, COOMPACTCS B IPUEMHUKE
koHzeHcata no3. E-3. Ha yerBepryro Tapenky kosionnsl no3. Ku-6 nmonaercs ¢ierma Hacocom no3. H-6 u3 cbopHuka
mo3. E-3. Temwro B kojoHHy pekrudukamud MDD mos. Ku-6 momBoaurtcst depe3 KUNATHIBHHMK mo3. T-11, B
MEXTPYOHOE TMPOCTPAHCTBO, KOTOPOTO IOAAeTCsl BOASHOW map nmaBieHus 2,15 Mlla. Hag BepxHuM makeToM
HacaJIku U3 «OOKOBOTO KapMaHa» KOJIOHHBI 1103. KH-6 OTBOAMTCS TOBapHbI MOHOATHIICHIIIMKOJb C COJEPKaHUEM
OCHOBHOTO Mpoaykra 99,9% macc.

Ky0OoBas xunkocts KoJIoHHBI 1103. KH-6 ¢ Temnepatypoii 1o 175°C u conepkaHHeM MOHOSTHIICHTIIMKOJIS
1o 30% macocom mo3. H-5 momaercst MexXay BEpXHUM M HIDKHUM ITaKeTaMH HAaCaI0K KOJOHHHI 1mo3. Ku-7.

Pa3nennTens MOHOSTHIICHTIIMKOJNISL — KOJIOHHA 1o3. KH-7 mpenHasHaueHa Juisi BBLAENEHHS M3 KyOOBOM
XKHAKOCTH KOJOHHBI 103. KH-6 MonosTMneHrmukoist. Komonna cHaGkena IByms makeramu Hacamok «lntaloxy,
TpeMsl KIIallaHHBIMH TapeiKaMd ¥ BCTPOCHHBIM KOHAEHCATOPOM MpsiMoro opomenus no3. T-13. Kosonna paboraer
o octarouyHbIM nasierueM 0,001 MIla u mpu Temnepatype Bepxa 93°C. Temo B konoHHy mo3. Ku-7 moctymaer
yepe3 KUMATHIBHUK T03. T-14, B MeXTpyOHOE MPOCTPAaHCTBO KOTOPOTO IMONACTCS BOASHOW map masneHus 21,5
Kkre/cm’. JuctunnaT nepen nepBoil Tapenkoil HaJ BEpXHUM MaKeTOM HacaJlKu KOJIOHHBI o3. KH-7, cogepkamiuii 10
95% MOHOITUIIEHITIMKOIIS,, CAMOTEKOM MOcTynaeT B KonoHHy KH-5. KyGoBast xkuakocTe KomoHHBI 1mo3. KH-7, ¢
coJiepxaHueM 10 95% AUITUIICHININKONIA OTBOJIUTCS Ha CKIIas.

2 BapuaHT

Ha ocHOBe 1peu1okeHHOTO MaTepHana:
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1. BBIBUTH OCHOBHBIE XUMHYECKHE PEAKIMHU, COCTABUTH CXEMY XMMHUUYECKUX NTPEBPALCHHUH.

2. CocTaBUTh CXEMY MaTepHAIbHBIX IIOTOKOB, ONPENEIUTh CTAIMA U 000PYIOBaHHUS, BXOIAIINE B KOKIYIO
CTaJIIo.

3. CchopmymHupoBaTh UCXOTHBIE TaHHEIE.

4. CocTaBuUTh MaTepHAIBHBIH OanaHC JaHHOrO mpolecca (10 anmapaTaM), ONPENEeTUTh PAaCXOJHbIE
K03 hUIMEHTEI.

5. Ompenenuts B3aMMOCBS3b MEXAy ammaparaMud (B BuAe (QYHKIMOHANBHBIX OJOKOB), COCTaBHTh
MPUHIUITHAIIBHYIO CXEMY JAaHHOT'O0 XUMHUKO-TCXHOJIOTUYECKOIO Ipo1ecca.

6. CocTaBUTH CXEMBbI TETJIOBBIX TOTOKOB.

7. OnpeneneHue KOJIMUECTBA 3aTPauuBAEMOM SHEPTUH.

Hernaparanus MOK.

Crupon ABIgeTCS OJHUM M3 BaKHEHIINX MPOAYKTOB Hedrexumur. OH MOIMMEpU3yeTcsl IPH HarpeBaHUU
WIN TIOJ BIMSIHUEM HHHUIMATOPOB ¢ 00pa3oBaHHEM TBEPAOTO MojuMmepa — mouctuponia. [lomuerupon obnanaer
XOPOIIMMHU 3JIEKTPOU3OJISIITUOHHBIMA CBOMCTBAMH U OOJIBIION XUMHUYECKOW CTOWKOCTBIO. OH MpUMEHSETCS IS
W3TOTOBJICHUS JAETaJel 3JIEeKTpO- W PaJHOTEXHHYECKOH amlmapaTryphl, MEHOIUIACTOB, IUIACTMACCOBBIX H3AEINH
o011ero Ha3Ha4YeHUsI; IIMPOKO HMCHOJIB3YIOTCS COIMOJHMMEpHI CTUPOJIAa C aKPHJIOHUTPUIOM, ITUBHHWIOEH3070M, N-
BHUHHIIKap6a3zosioM. OHON U3 BaXXHEHIINX 001acTeH MPUMEHEHHS CTUPOJIA SBIAETCS MPOU3BOJICTBO CHHTETUIECKIX
kayuykoB CKC myreM conoiuMepu3anny CTUposia ¢ OyTaueHoM.

Teopernueckue ocHOBBI Aernapatamun MOK.

IMpouecc nermaparanun M®K mnporekaer ¢ yBennueHHEM oObeMa TOJydeHHOro rasa. CHiDKeHue
NaplMaNbHOTO [JaBJICHUS! CIBHMIaeT PaBHOBECHE B CTOPOHY OOpa3oBaHUs KOHEYHOrO IPOJAYKTa - CTUpOJiAa U
COKpamiaer oOpa3oBaHHe MOOOYHBIX MPOIYKTOB. [103TOMY Al CHIDKEHHSI MapLHMalbHOTO JABICHHS KOMIIOHEHTOB
CBIpbsl B TIpoliecce Jeruaparanuu Bmecte ¢ ¢pakiueii MOK B peaktops! nojaercs BoasHo# map. BoasHo# map
SIBIISIETCSl TAKKe TETUIOHOCHTENEM JUI JHAOTEPMUYECKON peakuuu aeruaparanud. ONTHMaTbHBIM CUHTACTCS
pa30aBiieHHE CHIPhS BOASHBIM ITapoM B cooTHouteHuu 1 : 1,5 Bec. (B mepecuere Ha MeTHII(HEHNUIKAPOMHOI).

[TapamuiensHO ¢ OCHOBHBIM IIPOIIECCOM JAETUAPATAIMM MPOTEKA0T MPOIECCHl  ACATKHINPOBAHMS
9THIOCH30/Ia M OKHCICHUS OeH3aibieruna B OcH30iHyI0 kucimory. KoHBepcus mpolecca AeaKWINPOBAHUS
cocraristet 0,7, a mporiecca okucienus — 0,5.

Herunpatammst M@K B cTuponm ocymecTBiseTcss B JABYXCTYNEHYaTOM aquabaTHYECKOM pEeakTope:
kouBepcusi MOK cocrasiser 90%, Ha nepBoii cramuu — 71%.

Jlo 96% M®K mpesparaercss B CTHPOJI, OCTaBILIEECs] KOINIECTBO MOPOBHY PACXOAyeTcs Ha 00pa3oBaHUe
anieropeHoHa U OeH3aNbETH .

B mporiecce cunTe3a ctuposia 3a cuet ocMonenust tepsiercs 0,5% MOK.

Onucanne TeXHOTOTMYECKOM cXeMbl IPOM3BO/ACTBA.

IIponiecc nermapararun M@OK mpoTekaeT Ha CTalMOHApHOM CJO€ KaTajau3aTopa - akTUBHOM OKCHUJE
TIOMHHUS B Y-(OpME, U aKTUBHOM OKCH/JIE JIFOMHHUS KoJblieoOpasHoM Mapku AOK-63-22/K B nByxcryrneH4aToM
anuabaruyeckoM peakrope 1mo3. P—1,2 ¢ mpoMexyTo4HbIM NOJOTPEBOM KOHTAKTHOTO Trasza. B cpeaHIol 4acTb
peakTopa 3arpy)xaeTrcsi aKTHUBHBIM OKCHI QJIIOMHHHSA B Y-(QOopMe, B BEPXHIOIO 4YacTb — QJIIOMHHHUS OKCH[
KousblieoOpaszHeiii Mapkn AOK-63-22/K, a B HIKHIOIO YacTh peakTropa Kousibla ‘“Pammra” mnm oxcun altOMHHUS
KoJbIeo0paszubiii Mapku AOK-63-22/K.

Jist Toro 4TOOBI CBEXE3arpy>KCHHBIH KaTaIM3aToOp HMMeNl HOPMAJIBHYIO aKTHBHOCTB, €T0 MOIBEPraroT
crienyanbHOM 00paboTKe NMpH BHICOKOM Temmeparype akTuBanuu. CBexxuil katanmuzarop aerugpatannu MOK —
aKTHBHBIH OKCHJ JIIOMHHHUS B Y-(OpME M ATIOMHHHS OKCHJA KOJIBIIEOOPa3HBIH, IMOCIE 3arpy3Kd B PEaKTOPHI 1103
P-1,2 mo;BepraeTcs aKTUBAMKM MPOJYBKOW MAapOBO3MYNIHON cMechio mpu Temmeparype 480+20 °C.
TexHoNMOTHMYECKNI BO3LyX M3 KOPITyCa 3MOKCHANPOBAHMUS MOJAETCS B 3MEEBUKH IapOIEPErpeBaTENbHON MEUH 03
[1-1 u nanee mocrynaer B MEXCTYIEHYATHI mojgorpesarens no3. T—1, B TpyOHOE MPOCTPaHCTBO IeperpeBaresis
no3. T—2. Jlasiee moctymaer B peaktop 1mo3. P—1, MuHys MeXTpyOHOE MPOCTPAHCTBO ammapara 1mo3. T—2 u KOJOHHY
no3. Kr—1. ITocne peaktopa no3. P—1 TexHonoruuecknii Bo3ayX 4epe3 TpyOHOE NMPOCTPAHCTBO MEXKCTYIEHYATOrO
nojorpesaress no3. T—1 nmoctymaer B peakTop mo3. P—2 ¢ mocneayronuM BEIX0A0M KOHTaKTHOTO rasa.

PazorpeB karanuzatopa B peakropax no3. P—1,2 mpon3BoauTCs MyTeM MOBBIIICHUS TEMIIEpaTyphl BO3/IyXa
Ha BBIXOJIe U3 MapomeperpesareinbHoi neun no3. [1I-1 co ckopocteio 25+5 OC /aac, IIPU 3TOM IOJBEM TEMIIEPATYPhL
BO3IyXa B peakropax mo3. P—1,2 Benmercs co ckopocThio 15+5 OC/aac o 180420 °C.

Ilpu Temneparype 180-200 °C B crnoe Karanusaropa B peakTopax mo3. P—1,2 mpousBoaurtcs
Iepexo]] ¢ TEXHOJIOTHYECKOTO BO3AyXa Ha BOASHOW map. Temmeparypa BOJSHOrO mapa B CJIO€ KaTalu3aTopa
noseimnaercs 10 400 °C. B peakrop 1no3. P—1 u3 xoprmyca 5mOKCHAMPOBAHHS TTOJAETCS TEXHOIOTHIECKHH BO3/YX, U
TeMIleparypa MapoBO3IYIIHON CMECH B Ciloe KaTanu3aropa B peakropax mo3. P—1,2 nooaurcs no 480+20 °C.
[TpoBoauTCs akTHUBamMs KaTalu3aTopa MPOIYBKOW MapOBO3AYLIHON CMECHIO M BBIACPKKOW B TEUCHHE 5 YacoB
npu temneparype 500 °C B peakropax mo3s. P—1,2.

CucTeMa poayBaeTCst BOISHBIM I1ApOM C TeMIEpaTypoii 34545 °C qis ynaneHus BO3LyXa U3 CUCTEMBI.

[Toce mpoyBKM cHUCTEMBI HapoM y3el MOoAroTaBinBaercs K mpuemy ¢pakiun MOPK B kojloHHY 1O03.

Kr—1.
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®pakuus MOK, nogorperas go 105—125 °C 3a cyeT Temia napoBoro KOHAeHcara nogaercs Ha 10 tapenky
i B Ky0 konoHHbI 1o3. KT—1 B 3aBucuMocTH 0T cocTaBa. B kosonHe no3. K1—1 mpousBoanTcs nomorpeB Gppakunu
M®K no Temmneparypbl KHIIEHHs, U €€ HCIapeHue B TOKE BOJSHOIO Mapa, YTO CHWXKAeT TeMIIepaTypy KUIEHUS
¢paxkurn MOK n mapnuaipHOE TaBIEHHUE TApOB.

PazorpeB ¢paknun M®PK B KOJOHHE OCYIIECTBIISICTCS 3a CYET TeIula KOHJASHCAIMM BOJSHOIO mapa
nasierrem 1,0 MITa (10,0 kre/cm?).

Ky6oBas xuaxocTs konoHHbI 03. KT—1, cocrasmsitomas He meHee 0,5 % Macc. OT nUTaHKs, HACOCOM I103.
H—1, HenpepbrIBHO OTKaYMBaeTCs B POTOPHO-TLICHOYHBIH HCIApHUTENh y3Jla Pa3srOHKM KyOOBBIX cMoi. Bo3mokHa
rojtada KyOOBO# *KHMIKOCTH B BEPXHIOIO 4acTh KOJOHHHI 1Mo3. KT—1.

U3 xonounsl mo3. Kr—1 cmecs mapos ¢pakuuun M®K u BomsHoro mapa ¢ temmeparypoit 15010 °C
HOCTYIAeT B TPYOHOE NPOCTPAHCTBO meperpesarens no3. T—2, rae meperpesaercs jgo 280440 °C 3a cuer Temia
BOJSIHOTO Tapa, 3arpsi3HEHHOTO OPraHHMKOM, IOCTYIAIONMIET0 W3 MEXCTYNEHYaToro mnojorpesarens mos. T—1 B
MEXTPyOHOE ITPOCTPAHCTBO MEPETPEBATEIIS.

[eperpertrie mapsl ppakuunu MOK u BoasgHOTO Mapa U3 TpyOHOTO MPOCTPaHCTBA MeperpeBareis mo3. T—2
MOCTYNAloT B peakTop mo3. P—1.

Herunpatanms M®K B cTHpON OCYMIECTBISIETCS B IBYXCTYIIEHYATOM aqna0aTHYecKOM pEaKTope IO3.
P-1,2 B nBe crynenu: crenens npespaiuenuss MOK cocrasisier 90 %.Temneparypa cmecu napos ¢pakiun MOK u
BOJSIHOTO Mapa Ha BXoje B peakrop l-il crymenu BeiaepskuBaercss 300+20 °C. IMogorpeB KOHTaKTHOTO TIasa,
MOCTYIAIOIIETO BO 2-10 CTYNEHb peakTopa A0 TemmepaTypbl 290+25 °C  0CyIIeCTBISETCS B MEXKCTYIEHYATOM
nonorpesarene mo3. T—1.

KoHTakTHbIH ra3 mocne peakropa mo3. P—1,2 ¢ temmeparypoit 300450 °C mocrymaer B ckpy60ep mos.
ITu—1, rae oxnaxaaerca 10 temieparypbl 140420 °C 1 0TMBIBAaETCS OT KaTalu3aTOpHOM nbuid. Hapsmy ¢ ouncTkoi
U OXJaXIEHHEM B CKpyOOepe MpOM3BOAHUTCS HEUTpaidm3amus oOpa3oBaBIICHCS OCH30WHOW KHCIOTHI H
WHTUONPOBAaHUE CTUPOJIA, COAEPIKAIIETOCS B KOHTAKTHOM rase.

Ckpy06ep mo3. [In—1 npeanasHayeH s HEHTPAIU3ALUHU, OXJIKICHUS U OYMCTKA KOHTAKTHOTO ra3a OT
KaTaJlM3aTOPHON NBUIM M TIPENCTABISAET COOOW BEPTHUKAIBHBIM NMIMHAPUYECKHH ammaparT KOJIOHHOTO THIA C
YeThIPbMS TapelIkaMU U paclpeeuTeIeM NoToKa.

Heiirpanuzamus G6eH30HHON KHCIOTHI, 00pa3oBaBmIeiics mpu peakuuu aeruaparanud MOK npowmsBogures
6 % pactBopoM cobl (Na,COs); mpearnouTHTEIFHO BOIHO-CO/IOBYIO OTMBIBKY BbLAepxkuBaTh npu pH — 6,5 — 8,0.

WurubmpoBanre cTuposia B KOHTAKTHOM Ta3e OCYMIECTBISIETCA pacTBOpoM amokcumiapaxuHoHa (JOX),
ocHoBanneM Mannuxa (OM), creapunoBoii kucioTel (CK), kortopblii roroButcs Ha ¢pakunn MOK u
mTIraapokciaMuaoM ([OI'A). PactBop mHrubmuropa mojmaeTcs B JIWHHIO KOHTAKTHOTO ra3a Ha BBIXOZE W3
ckpy0Oepa 1 B TpyOOTIIPOBOI XMM3arpsi3HEHHOTO BOAHOTO KOH/IEHCATa, TI01aBaEMOT0 B BEPXHIOIO YacTh CKpyoOOepa.

O0pazoBaBmmiics OEH30aT HATPHUs MOCJIE HEWTPAIU3ali KOHTAKTHOTO T'a3a C XUM3arpsi3HEHHBIM BOJIHBIM
KOHJIEHCATOM ¢ TemiepaTypoii He MeHee 98 °C ¢ ky0Oa ckpy6bepa no3. ITu—1 nacocom no3. H-2 BbIBoAMTCA B
BbINIapHOH anmnapart no3.Ilc—1.

KonTakTtHbIA ra3 nmocie ckpydoepa mo3. [TH—1 mogaercs B BO3AymIHBIN KOHAEHCATOP 103. T—6, KOTOPHIi
oXJaxJaeTcs motokamu Bosayxa no 50-70 °C. Ilpu Temmeparype Bosayxa Gosnee 20 °C NpOM3BOOWTCS €ro
yBIIQ&)KHEHHE 00€CCOJICHHOH BOIOM.

OtraoyBku mocie anmapata 1o3. T—6 HanpaBisilOTCS B KOHJAEHcaTop mo3. T—7, rae oxjaxaaercs
NIPOMBIIIJIEHHOW BOJOH.

Konpencar mocie KOHIEHCATOPOB CaMOTEKOM TMOCTYMAaeT B OTCTOMHHK 103. E—3, T11e mpoucxXoauT oTCTOM
U paccllauBaHKUe BOJHOTO U YTI€BOJOPOJHOTO KOHAEHCATA.

Bepxuuii cioit — yriaeBomopoAHBIM KOHAGHCAT «KaTalmW3aT» W3 OTCTOWHWKA mmo3. E—3 camorexom
MOCTYMAaeT B eMKOCTh 103. E—5, oTkyna momaercs B rernmooOMeHHuK 1103. T—8 1 Ha pexTrduKanuio.

Hwxuuit ciioii — BogHBINA KOHIEHCAT U3 OTCTOMHUKA 1M03. E—3 camMoTekom mocrymnaeTr B cOopHuK mo3. E—4,
OTKyaa HacocoM 1o3. H—5 momaercs B ckpy06ep mo3. [Ta—1.

“Karanuzat” u3z emxoct no3. E—5 mogaercss B TemiooOMeHHUWK 103. T—8, Tr/e mojgorpeBaercs 10
temmeparypsl 50+10 °C 3a cuer TelUia KOHACHCAIMM Iapa BTOPUYHOTO BCKUINAHHs. Temieparypa NUTaHHS
KOJIOHHBI NOAJEP KUBAETCS MTOCTOSIHHOM mMojaueil mapoBoro koHpaeHcarta. Ilomorpersiii “karanusar” mojaercss Ha
MHUTaHue KOJIOHHBI T103. KH—1 uepe3 pacnpenenurens KUAKOCTHA Ha 3-1 MmakeT HacaIKH.

Kononna mo3. Ku—1 - pexrudukanmnonnas kxonoHHa c¢ Hacankod Wuramokc 2T, mpenHasHaueHa Uist
BBIJICJICHUST STHIOCH30/IbHOM (pakinuu u3 "karaamszata'. Komonna pabortaer moj Bakyymom. I[lapel ¢ Bepxa
koJoHHbl 103. KH—1 moctynator B konaeHcatop mo3. T—10, rie KOHAEHCHPYIOTCS HPOMBIIIIEHHON BOJOM.
HeckonnencupoBanHbie mapbl uU3 KoHAeHcaropa mo3. T—10 moctymaror B KoHAeHcarop mo3. T—11, rme
KoHzeHcupyrores  termonocuteneM THK ¢ "muayc" 12°C. KowpgeHncar — 3TuibeH3onbHas (pakuus c
HECKOHJICHCHPOBABIIMMHUCSA MapaMu MOCTymaer B cMecurenb mo3. C-3, rae mNpouCXOOUT pasjeieHue
9THIOCH30/IbHOM ()paKIUK OT HE CKOHJCHCHPOBABIIUXCS MapoB. He CKOHICHCHpPOBABIINECS Maphbl HAIPABISIOTCS
Ha MapoKEeKTOPHYIO YCTAaHOBKY.

Otunbens3onpHas (Gpakius MoJaeTcsi B OTCTOMHUK Mo3unuu E—6, rae mpoucXoauT OTCTauBaHUE YacTHUIL
BOJBL. DTWIOSH30IbHAA (paKIKs U3 OTCTOHHHMKA HacocoM 1o3. H—7 depe3 orcroiinuk mo3. E—7 momaercs B Buze
¢rermel B KoJ10HHY 1103. KH—1.

N36BITOK 3TUIOSH30IbHOM (PpaKIMK BEIBOAMUTCS HA TIEPEPabOTKYy.
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IMoaBonm Temna k KosoHHe mo3. KH—1 mpom3BoauTCs Yepe3 KHISITHILHUK 103. T—8, oborpeBaemblii
BOJSIHBIM TIapoM. M30BITOK KyOOBOW >KHMAKOCTH, 1O YPOBHIO B KyOe KonoHHHEI mo3. Ku—1, Hacocom mo3. H—8
noJjlaeTcs yepes nojorpenaresns mo3. T—12, B kononny mo3. Ka—2 nogorpesasich BOASHBIM HapoM.

Ky0oBast )HIKOCTh KOJOHHBI 1103. KH-1 nomaercs B nogorpesarens no3. T—12. TTogorperas no 80 °C, 3a
CUeT TeIlla KOHACHCAIMH BOASHOTO Iapa, KyOoBasi )KHIKOCTh KOJIOHHBI 03. KH—1 mozaercs B kayecTBe MUTAHKS B
KOJIOHHY 103. KH—2 4epe3 pacnpeenuTeNb KUIKOCTH Ha |-1 makerT.

Pextudukannonnas xonoHHa no3. KH—2 npeaHaszHadeHa Juist BbIACIEHHUS cTHpoja-pekTudukara. Kosonna
BaKyyMHasl.

[Tapsl ¢ Bepxa koJoHHBI 103. KH—2 - cTUpON NocTynalT B KOHAeHcaTop 1no3. T—14, rae KoHAEHCUPYIOTCs
MPOMBIIUIEHHON  BoJoH. OTHyBKM M3 KOHAeHcaropa mo3. T—14 HampaBisfioTcs B KOHAeHcaTop mo3. T—15,
oxnaxxaaempiii TemtonocureneM THK  "munyc" 12 °C. KongeHcaT — cTHpOJ peKTH(HKAT U3 KOHAEHCATOpa M03.
T-15 mnocrymaer B cmecurens mo3. C—4, TIe NPOHUCXOIUT pa3jielieHHE CTUpPOJIa-PeKTU(HKaTa OT He
CKOHJICHCHPOBABIINXCA NapoB. He CKOHICHCHPOBaBIIUECS TTAPbI HAPABIISIFOTCS HA MTAPOKEKTOPHYIO YCTAHOBKY.

Crupon—pekTu(duKaT noJaeTcs B OTCTOMHUK no3uiuu E—8, rie mpoucxoanT oTcTauBaHWE YaCTUI] BOJIBI.
U3 otcroiinnka nosuuuu E—8 crupon-pexrudukar Hacocom mno3. H—10 uepe3 orcroitnuk no3. E—7, nogaercs B
Buzae ¢uermsl B KoJoHHY 1mo3. KH—2. Ctupon—pekTuukar ¢ coiepkaHneM OCHOBHOTO HIpoaykTa a0 99,96%
OTKauMBaeTCs Ha CKIAJ.

IMomBox Temna K KoJoHHE T03. KH—2 mpom3BomuTcs yepe3 KUIATHIBHHK 103. T—13, oborpeBaeMsrii
BOJSIHBIM mapoM. Pacxon mapa B KUIATHILHUK 103. T—13 mojyepkuBaercsi, ¢ KOPPEKTHPOBKOM 110 TeMIeparype B
HIDKHEH JacTu 1-ro makera KoJIoHHBI o3. KH—2.

KyboBass sxmakocte KojoHHBI 103. KH—2 Hacocom no3. H—11 nopaercst Ha nuTaHne KOJIOHHEI y3i1a
BbIENIeHUsT (ppakiuu areropeHoHa, IS JOMOJHHTEIBHOTO BBIACICHUS CTUPOJILHOW (pakiuu u3 KyOOBOHU
SKUJKOCTH KOJIOHHBI 1103. KH—2.

3 papuanTt

Ha ocHOBe 1peu10’KeHHOTO MaTepHana:

1. BEIIBUTH OCHOBHBIE XHMHYECKHE PEAKIIUHU, COCTABUTh CXEMY XHMHUYECKHUX TPEBPAIICHUH.

2. CocTaBUTbH CXeMy MaTepHalbHbIX OTOKOB, ONPEJCIUTh CTAUN U 000PYIOBaHUS, BXOIAIINE B KOKIYIO
CTaIHIO.

3. CchopmymHupoBaTh UCXOTHBIC TAaHHEIE.

4. CocraBuTh MaTepHaIbHBI OanaHC JaHHOTO Tmpolecca (1O armaparam), OIPEAEIUTh PaCXOIHbIE
KO3 PHUIHEHTHI.

5. Ompenenuts B3aMMOCBS3b MEXAy ammaparaMud (B Bujae (QYHKIMOHANBHBIX OJOKOB), COCTaBHUTh
NPUHOUIIHATIbHYIO CXEMY TAaHHOTO XMMUKO-TEXHOJIOI'HYCCKOTO ITpouecca.

6. CocTaBUTH CXEMBI TETIOBBIX TOTOKOB.

7. OmpeziesieHue KOJIMYeCTBa 3aTPaunBacMO IHEPIHH.

JernapupoBanue 3THI0EH30a.

CTHpoa ABJISETCS OJHUM M3 BaKHEWIINX NMPOAYKTOB Hedrexumuu. OH MOJMMEpU3YeTCsl IPH HarpeBaHUU
WIA TIOJl BIMSHUEM HHHIIMATOPOB C 00pa3oOBaHHMEM TBEPAOTO IMoJMMepa — mojuctupoina. [lomuctupon obmamaer
XOPOIIMMH BJICKTPOU3OJSIIUOHHBIMUA CBOMCTBAMH M OOJIBIIOW XMMHYECKOH CTOWKOCThIO. OH IpUMEHseTcs Ui
W3TOTOBIICHUS JETaJeld BICKTPO- W PAOUOTEXHHYECKOW ammaparypsl, NEHOIUIACTOB, ILIACTMACCOBBIX H3ICIIHHA
00IIero Ha3HAYCHWS, IIHUPOKO HCIIONB3YIOTCS COMOJMMEPHl CTUPOJIA C aKPHIIOHUTPHIIOM, TUBUHIIOCH307I0M, N-
BUHHJIKapOa3osoM. OaHOW U3 BaKHEHIIMX 001acTell IPUMEHEHUS CTHPOJIA SIBIISIETCS IIPOM3BOJICTBO CUHTETUYECKUX
kayaykoB CKC myTeM comoimMepu3aIiii CTHpPOa ¢ OyTaarneHOM.

TeopeTnyeckue OCHOBBI AeTHIPHPOBAHNS ITHI0CH30.1a.

OCHOBHBIM TPOMBIIUICHHBIM CHOCOOOM ITOJyYCHHS CTHpPOJIa CUMTACTCS ACTHIPHPOBAHUE JTHIOCH307A,
KOTODBIH MOJy4YaroT IJIaBHBIM OOpa3oM alKMIMpOBaHWEM OeH30i1a STHJIEHOM. Peakius siBisiercs oOpaTMMoW U
paBHOBecHOH. Peakiius — sHIOTEpMHUYECKAst ¥ IPOTEKAET ¢ yBeIMIeHNeM 00beMa. BeneacTBre 4ero ¢ moBBIIICHHEM
TEeMIIEpaTypbl W CHIDKEHHEM IapIHAIBFHOTO JIaBJICHUS YIJIEBOAOPOJA YBEIMYMBACTCS CTEIEHb IPEBPAILCHUS]
sTuinbeH3ona B crtupod. [Ipu Temmeparype mporiecca 560—640°C KOHBEpCHUs 3THIIOCH3071a cocTtaBisieT 60%, a
CEJIEKTUBHOCTB focturaet 8§3% macc.

Jis yBennueHust TIIyOMHBI TIpEBpALleHUs] ChIphE Pa30aBIAIOT BOJASHBIM MapoM, YTO AKBHBAIEHTHO
CHIDKEHHWIO IaBIICHHWS pearupylomeil cMecH. OTIIOCH30JbHAs IIMXTa MOJACTCS B MAacCOBOM COOTHOIICHHU
STHIIOEH30 : BosiHOM map = 1 : 2,8.

B pesynbraTe moOG0YHBIX peakuid Todyosa oopasyercs B 5 pa3 6oiblie, ueM OeH3071a.

Onucanne TEXHOJIOTMYECKOH cXeMbl IPOU3BOACTBA.

OTUIOEH30JbHASL  IIHMXTA, MPEACTABISIONIAs CMECh OTHIOEH301a-peKTH(HUKAaTa U BO3BPATHOTO
STHIIOCH30J1a, TIOCTYIIAaeT Ha ACTHIPUPOBAHUE B TEINIOOOMEHHHUK 1m03. T—1.

DTUNOEH30IbHas NIMXTa MOAOrPEBAeTCS B TeIooOMeHHuKe no3. T—1 go temmeparypsl 95 °C 3a cuer
TEeIUIa BOJHOTO KOHJEHCATa, IMogaBaeMoro HacocoM mo3. H—1 u3 emkoctu mo3. E—6. Ilogorperas stunOeH30mpHAS
IIMXTa IIOCTyNaeT B HWcmapuTedab no3. T—2. B umcmaputene mo3. T—2 mpou3BOAUTCS MMONOTPEB, WCIAapeHHE MU
YaCTHYHBIH MIEpPErpeB MapoB MWUXTH 10 Temreparypsl 150+170 °C 3a cuer Teruia kouaeHcanuu napa 1,4 MITa.

JUist CHIDKEHHSI TEeMIIepaTypbl KUIICHUS 3TWIOCH30/Ia B TpyOHOE MpPOCTPAaHCTBO HCHapurens 1mo3. T—2
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moaeTcs BoasHo nap 0,6 MIla, komaecTBo koToporo cocraBiseT 10+15 % ot Beca sTHiOEH301a.

[Map 1,4 MIla nogaercs B MeXTpYOHOE MPOCTPAHCTBO HUCTIapUTENst 1mo3. T—2.

Konpencar napa 1,4 MIla cobupaercst B cOOpHUKE KOHICHCATA.

W3 wncnapurenss mo3. T—2 mapbl STHIOEH30JbHOW IIMXTHI IIOCTYHNAalOT B TPYOHOE IIPOCTPAHCTBO
neperpeparens no3. T—3, rae neperpesarorcs 10 temneparypsl 530 °C 3a cdeT Temna neperpeToro BOASHOrO napa,
BBIXO/ISIIIIETO M3 MEXCTYIIEHYATOTO MOJ0TPEBaTeNs peakTopa 1mo3. P—1,.

[eperperbie mapbl 3THIIOCH30JbHOW HIMXTHI M3 IEperpeBaTelsl MOCTYNAlOT B CMECHTENBHYIO Kamepy
peakTopa 1mo3. P—1;, rie cMemmBaroTCs ¢ MeperpeTsiM BOASHBIM ITapOM, MOCTYNAIOIINM M3 MapoIeperpeBaTeIbHON
neuu no3. [1-1, ¢ Temneparypoii He Gonee 750 °C.

Bogasnoil nap npasnenust 0,2+0,6 MIla, nosyyaemslil nociie peaynupoBanusa napa gasienus 1,4 Mlla u
BTOPHYHBIN Iap U3 KOTJIOB — yTHIN3aTopoB 1mo3. Ky—1,., moctynaror B maponeperpeBareibHyo meds mno3. I1-1,, rae
neperpeBaroTcs A0 Temreparypsl He Gonee 750 °C M HANpPABIAIOTCA B MEKCTYNEHYATHI OAOTPEBATEIb,
BCTPOCHHBIM B BepxXHeW yacTu peakropa mo3. P—1,. B mexcTyneHuarom mojorpeBaTesnie MPOUCXOTUT MOJOTPEB
KOHTAaKTHOTO ra3a, BEIXOJIIETO U3 peakropa no3. P—14, 1o remmeparypsr 560+640 °C.

ITocne MEXCTYIIEHYaTOro MOAOrpeBaTess peakropa mo3. P—1, BoasHoii map ¢ Temmeparypoii 600+640 °C
MIOCTYIAeT B MeperpeBaTeib 1o3. T—3, rae neperpeBaroTcs napbl 3THIOEH30IbHON IIINXTEHI.

U3 meperpeparens no3. T—3 BoasHol nap ¢ Temreparypoii 450 °C mocTynaer Ha MOBTOPHEIN TEPETPER B
naporneperpeBaTenbHyto neus 1no3. [1-1,. Ileperpersiil map u3 neun nos. I1-1, nocrynaer B peakrop no3. P—1;.

[TaposTUiIGeH30/IbHAsS CMECH HA BXOIE B peakTop no3. P—1; mmeer temneparypy 560+640 °C. 3a cuer
SHAOTEPMHUECKON pEaKLMU MOCIe NepBOH CTYNEHH AETMAPUPOBAHUS TEMIIEpaTypa KOHTAKTHOTO I'a3a CHUXKAETCS
10 550 °C.

KonrakTHbIH Ta3 U3 peakropa mo3. P—1; mocrymaer B MeXCTyNeHYaThIH MOJOTPEBaTENb PEaKTopa I03.
P-1,, roe nomorpesaercs mapom 1o Temmeparypbl 560+640 °C u 3areM HampaBisercs B peakrop nos. P-—l,.
KourakTHblii ras u3 peakropa no3. P—1, ¢ temneparypoit 550 °C mocTynaer B KOTIbI—yTHIH3ATOPBI 1103. Ky—11.5.

OxnaxaeHubiii 10 Temneparypbl 250 °C KOHTakTHBIM Ta3 W3 KOTJIOB — YTHJIM3aropoB mo3. Ky—li,
HAIpaBISIETCS B TIEHHBIN anmapar 1mo3. [Ta—1, rae oxmaxkaaercs 10 temreparypst 100+150 °C.

OpHOBpeMEHHO B TeHHOM anmapare 1o3. IIH—1 mnpon3BomUTCS OYMCTKA KOHTaKTHOTO Tasza oOT
KaTaJIn3aTOPHOMU IbUIH.

OxnaXJeHne W OYMCTKa KOHTAaKTHOTO Ta3a OCYIIECTBIISICTCS XHMM3arpsi3HEHHBIM KOHJICHCATOM,
oIaBaeMbIM HacocoM 1mo3. H—2 u3 cbopHuka no3. E-5.

KoHTakTHBI Ta3 mocie meHHoro ammapata mo3. [IH-1 Hampasisercs B TemooOMeHHUWK mo3. T—7, rae
oxnaxaaercs 1o 70+90 °C.

KonTakTHbIA Ta3 mocie TemiooOMeHHnKa 1mo3. T—7 mocTynaer B cemapaTtop mo3. E—1, rae mponcxomut
OTJIeJIEHHE HECKOHJICHCUPOBAHHOTI'O ra3a OT KOHJEHCATa.

Konpnencar u3 cenaparopa no3. E—1 nampasisiercss B oTcToiHMK 1o3. E—3. HeckoHneHCHMpoBaHHBIN Ta3
mocne cemaparopa 1mo3. E—1 moctymaer B koHaeHcartop mo3. T—5, oximaxmaeMblii 000pOTHON BOJOW W jJajice B
cenaparop mo3. E—2.

B cenaparope mo3. E-2 mnpoucxomur pasjpeneHHe HECKOHACHCHPOBAHHBIX Ta30B OT KOHJAGHCATA.
HeckonnencupoBaHHbIi ra3 u3 cenaparopa no3. E—2 Hanpasmnsiercs: Ha Bcac komnpeccopa nmo3. M—1. Kongencar u3
KoHJieHcaTtopa 1no3. T—5 u cenapatopa no3. E—2 nanpasnsercs B oTcToMHUK 1103. E—3.

HeckonnencupoBanHblii ra3 (abras), cxarslii komrpeccopoM no3. M—1 no nasnenus He 6onee 0,25 MIla
HampaBisieTCs] Al JAIbHEHIIEro OXJIaKACHHS M KOHAGHCAIlMM B KOHAEHcAaTop Mmo3. T—6, oxIaxmaeMbli
terionocurenem THK.

Abeaz nocae xondencamopa no3. T—6 Hanpaensemcs Ha N000Bble 2OPelKU NAponepezpesamesbHbiX neyel
nos. I1—14..

VYTIIeBOIOPOIHBI KOHAEHCAT TOCHe KOHJeHcatopoB mo3. T—5, mo3. T—6 camMoTekoM IOCTymaeT B
OTCTOWHUK 103. E—3, r1e mpoucXoauT OTCTOH U pacciianBaHie KOHIEHCATa.

BepxHuii cinoit — yriieBoJOpoIHBIN KOHJEHCAT («II€YHOE Macjo») M3 OTCTOMHUKa no3. E—3 camorexom
yepe3 cMOTPOBOM (hoHaps mocrymaeT B cOopHuk 1mo3. E—4, otkyma Hacocom mo3. H—3 HempepblBHO MOAaéTCs B
peKTH(UKAIMOHHYIO KOJIOHHY 1103. K1—1.

Hwxuuii croit — BOASHOM KOHAEHCAT U3 OTCTOMHUKA 103, E—3 camoTekom moctymaer B cOOpHHUK 1m03. E—5,
OTKyJa HacocoM 1o3. H—2 nonaercs B neHHslil anmnapar mo3. ITa—1.

Pextudukanus yrieBogopoJHOTO KOHJIEHcara, cojepkamero He MeHee 50 % wmacc. crupoia
MIPOM3BOANTCS MO TITyOOKHM BaKyyMOM.

Pextudukannonnas xosoHHa mo3. K1—1 ¢ cuTyaTthiMu ABYXHOTOYHBIMHU TapesIKaMH IpeIHa3HaueHa JJIs
BBIJICTICHUS U3 YIIICBOJOPOIHOTO KOHICHCATa OEH301~TOIYOIbHON (hpaKIyy.

Pe>XxuM KOJTOHHBI:

Ocmamounoe oasnenue, um.pm.cm. (klla) eepxa — ne bonee 120 (16,0)

Kyoa  — He bonee 250 (33,3)
Temnepamypa, °C Kyba  —He bonee 103
Dnezmo80e yucio 10-20

yZ/le@O()OpO()HblZZ KOHOeHcam — «neunoe Macio» uz emxocmu nos. E—4 nodaem(:}z, 6 3asucumocmu om
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cocmasa coulpvbsl U pexcuma pabomul KoIoHHbl, Ha 7,11 unu 15 mapenxy uepez mennoobmennux nos. T—7, eoe
noooepesaenicsa KOHMAKMHbIM 2A30M 00 MeMnepamypbl MapeiKu NUMaHus.

IHapul ¢ eéepxa xonounvt noz. Km—1 nocmynaiom 6 xonoencamop no3. T—9, oxnasxcoaemoiii 060pomHou
600otl. HeckonOeHcuposannvie napvl u3z Kowoewcamopa nos. T—9 nocmynaiom 6 konOoewcamop no3. T—10,
oxaaxcoaemuiii menionocumenem THK.

Juctuiat (OeH30-ToNMyosIbHAS (pakius) u3 KoHAeHcaTopoB 1o3. T—9, mo3. T—10 HempepsiBHO
3abupaercs HacocoM 1o3. H—6. Yacts muctmiuiiTa nojaercs B KoJOHHY 1mo3. K1—1 B Buzae ¢uiermsl, a ocranpHas
9acTh IOJAeTCs Ha JaNbHelIIee pazaeneHue.

IMoxBox Teruta x xomoHHE 1M03. KT—1 mpom3BoauTes depe3 KUMATHIBHHK Mo3. T—8, o0orpeBaeMblil mapom
u3 KoJutekropa mapa nasienus 0,5 MIla. ITapoBoit KoHJCHCAT W3 KUMSATHIbHHUKA 1M03. T—8 mocTymaeT B COOpPHUK
KOHZIeHCaTa.

upkynsaauss kyOOBO# JKMAKOCTH KOJOHHBI m03. Kr—1 dYepe3 MJIeHOYHBIH KHNATHIBHUK 103. T—8
MIPOU3BOAUTECS HacocoM 1mo3. H—5.

KyboBas sxunkocts koJIoHHHI 103. KT—1 HacocoM mo3. H—4 nogaercs Ha nmuTaHue KOJIOHHEI 1m03. K1—2.

Jliist mpeioTBpaleHus: TEPMOTIOIMMEPU3allii CTHPOJIa Ha IIECTYIO Tapeliky KoJoHHBI no3. Kt—1 moxaercs
pactBop uarHOHTOpa JJOX (IMOKCHMITApaXHHOHA) B ATUIOEH30IIE.

Pextudukannonnas kosonHa mno3. Kr—2 ¢ Hacankoit thna MHTanokc npeaHasHaueHa Ul BbLACICHHS
BO3BPATHOTO 3TIIOEH30JIa 3 KyOOBOH KHUIKOCTH KOJOHHEI 1m03. K1—1.

PexxuM paboThl KOJIOHHBI:

Ocratounoe nasienue, MM.pT.cT. (KITa)  Bepxa — He Goiee 38 (5)

Kyba  —wHe 6onee 133 (17,7)

Temneparypa, °C Kyba  — He 6onee 95

®derMoBO€ YHCIIO 7-10

IMTapsr ¢ Bepxa kosoHHBI Mo3. KT—2 moctynaror B KoHzmeHcatop mo3. T—12, oxnaxkaaeMblii 000pOTHOM
BoJoi. HeckoHmeHcupoBaHHBIE Tapel W3 KOHAEHcaropa mo3. T—12 moctymaioT B KOHAeHcartop mo3. T—13,
oxnaxnaemblii TeroHocutenemM THK. Juctumiar u3 konpeHcaropoB mo3. T—12, mo3. T—13 HenpepbiBHO 3a-
6upaercss HacocoMm 103. H—10, gacte muctmmisTa momaercs B Buie ¢uerMsl B KOJOHHY mo3. KT—2, a ocranpHas
4acTh OTKaYMBACTCS HA CKJIAJ IIPOMEKYTOUHBIX MPOJIYKTOB.

IToxBox Temya B komoHHE 103. KT—2 npon3BoanTcs depe3 KUIATUIBHUKH 103. T—11, o6orpeBaeMbie mapom
masieHus 0,5 MIla. ITapoBoit kKoHIEHCAaT W3 KHIATIIIBHUKOB 103. T—11 moctymaer B COOpPHHK KOHZICHCATA.
Hupxynanus KyOOBOH KUAKOCTH KOJNOHHBI 103. KT—2 uepe3 ruieHOuHbIE KUMATUIBHUKY 1103. T—11 mpousBoautcs
Hacocamu mo3. H—9.

KyOoBast xunkocts KonoHHbl 103. KT—2 Hacocom mno3. H—8 orkaumBaercst B emxocts mo3. E—7. U3
emMkocTHd 1103. E—7 ctupon—chiper] Hacocom mo3. H—7 momaercst Ha muTaHue KOJOHHBI 1103, KT—2.

Jlnst mpeioTBparieHus TepMONIoIMMepH3alui B Hacaake VHTanoke, mpeaycMoTpeHa 1o1adya HHrHOuTopa
OcHoBanne MaHHMXa + CTeapUHOBasl KUCIIOTa B 9THIIOEH30J1€ 1 pacTBopa naruoutopa MITOH B nmHMIO nuTaHus.

PextundukarnmonHas kooHHa 103. KT—3 ¢ CHTYaTBIME MHOTOIIOTOYHBIMHU TapelKaMU MpeTHa3HauCHa s
BBIJICJICHUS CTHPOJIa—pEeKTU(HKATA.

PexwM paboThI KOJIOHHEI:

Ocrarounoe ngasnenue, MMm.pT.cT. (K[1a)  Bepxa — He Gosee 30 (4,0)

Kyba  —mHe 6omee 100 (13,3)

Temneparypa, °C kyba  —He Goiee 82

®drerMoBoe YHCIIO 1-2

Ky0oBast »XuIKOCTh KOJOHHHBI T03. KT—2 B 3aBHCHMOCTH OT COCTaBa CHIPhSI U PeXHMa pabOTHl KOJOHHBI
no3. K1—3 nonaercs na 21,17,11 unu 7 tapenku.

ITaper ¢ Bepxa komoHHBI 103. KT-3 moctynaror B KoHZAEHcaTop mo3. T—15, oxmaxmaemblii 000pOTHOM
Bojoi. HeckonpeHcupoBaHHBIE mapbl K3 KOHJeHcaropa mo3. T—15 mocrynaior B KoHAeHcarop mo3. T—16,
oxnaxnaemblid TeronocutenieM THK. TTogeon teruma B konoHHY mo3. KT—3 mpousBoauTcs yepe3 KUMATUILHUKA
no3. T—14, oborpeBaembie mapom 0,25 Mlla. IlapoBoii KOHJEHCAT U3 KUIATHIBHHKOB 1m03. T—14 mocrymaer B
COOpPHUK KOH/ICHCATA.

Jns mpeoTBpaIieHusT TepMOTIONMMEPH3alii B 28—yI0 Tapelky KOJOHHBI 1mo3. K1—3 momaeTcs pacTBop
TPeTOyTHITNMPOKATEXWHA B CTUPOJIE.

Hupkymsmus KyOOBOH JKUAKOCTH KOJOHHHBI 1m03. K1—3 depes kumatwipHUKH 103. T—14 mpousBomuTces
HacocoMm mo3. H—11.

Kyb6oBas xumkocts konoHHHEI 1103. KT—3 (cmoia KOPC) macocom mo3. H—12 monmaercs Ha ganpHEHIITYIO
nepepaboTKy.

Huctnnnar (ctupon—pexktudukar) u3 KoHAeHcaTopoB mo3. T—15 u mo3. T—16 HenmpepsIBHO 3a0upaeTcs
HacocoMm 1o3. H—13.YacTp mucTWimiaTa moaaeTcs B KOJOHHY B BUAE (IETMBI, OCTaJbHAS YacTh OTKAUYHUBACTCS Ha
CKJIaJI IPOMEXKYTOUYHBIX IIPOAYKTOB.

4 papuaHT
Ha ocHoOBe NpeuI105KEeHHOTO MaTepuana:
1. BEIIBUTH OCHOBHBIE XMMHYECKHE PEAKIIUHU, COCTABUTh CXEMY XUMUYECKUX IIPEBPAILECHUIL.
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2. CocTaBUTbH CX€My MaTepUalbHbIX IOTOKOB, OIPEAEINTh CTAJUN U 000PYIOBAHUSI, BXOIAIINE B KOKIYIO
CTaJIHIO.

3. ChopMynupoBaTh UCXOTHBIC TAHHBIC.

4. CocraBUTh MaTEepHANBHBIN OajaHc MAaHHOTO mporecca (MO ammaparaM), OIPEAeTUTh PACXOJHBIC
K03 HULIMEHTEI.

5. OmpenenuTts B3aMMOCBS3b MEXAy ammaparaMd (B BuAe (YHKIHMOHANBHBIX OJOKOB), COCTaBHUTh
MIPUHIMITHAIBHYIO CXEMY JAHHOTO XMMHKO-TEXHOJIOTHUECKOTO ITpoLiecca.

6. CocTaBUTh CXEMBI TEIUIOBBIX TOTOKOB.

7. OmpeziernieHe KOJIMYecTBa 3aTPaunBacMON SHEPIHUH.

H3omepu3anus neHraHa.

N3omeHTaH mpuMeHseTcs B KaUeCTBE BBHICOKOOKTAHOBOTO KOMIIO3UTa aBTOMOOMIIBHOTO M aBHALMOHHOTO
OCH3MHOB, 2 OCHOBHOE CBOE Ha3HA4YCHWE OH HaIlle)l B CHHTE3€ W30IpEHa IBYXCTAAWHHBIM AETHIPHUPOBAHHEM.
PazBuTHIO 3TOTO CMIOCO0A MOMY4YEHHsT H30TPEHA CIIOCOOCTBYIOT OOJIBIINE PECYPCHl H30IICHTaHa, IPUCYTCTBYIOIINE B
ra3oBOM OCH3MHE.

TeopeTnuyeckue OCHOBBI CHHTe32 H30MEHTAHA.

ITpoumecc wm3OMepH3anMK YIIEBOAOPOJOB 3aKIIOYACTCS B HM3MEHEHHWH MX CTPOCHHsS O3 W3MEHEHHMs
MOJIEKYJSIPHOTO Beca WM cocTaBa. Peakius H30MepHU3allMd TMPOTEKaeT 10 HOHHOMY MEXaHU3My dYepes
MIPOMEXYTOUHOE 00pa3oBaHHE KapOOHMEBBIX HOHOB, KOTOpPBIC SBISIOTCS HHMIMATOPAMHU LEMHOW pEaKIHu.
KapOoHnueBbie MOHBI 00pa3yloT OJe(UHBI, COJEpIKaIUecss B HUCXOJHBIX MapaMHOBBIX YIJIEBOJOPOIAX B BHJE
npuMeceii B pasmepe 2,5% macc.

Peakumnst sBisiercss oOpaTMMBIM IIPOLIECCOM, TP KOTOPOM YCTaHaBIMBAETCS TEPMOANHAMUYECKOE
paBHOBECHE MEXJIy HOPMalbHBIM M HM30IEHTaHOM. PaBHOBecHas KOHBEpCHs H-TIEHTaHA B M30IEHTaH COCTAaBIISIET
49% macc. u nocruraercs npu Temmneparype ot 360 go 450 oc.

W3zomepu3zanus napaduHOB Bcerja CONMPOBOXKIAETCS ITOOOYHBIMH PEaKIMsSIMH PACIIEIIICHUs] (KPEKUHTa),
BCIIEAICTBHE YEro B INPOAYKTAX H30MEPH3AIlMH MPHCYTCTBYIOT Oojee HHM3KOKHUILIIINE YIIIEBOAOPOABL. Takxke
BO3MOXKHO ITPOTEKaHHE M30MEpU3alMU C 00pa3oBaHMEM NPOIYKTOB C 0ojiee pa3BETBICHHBIMHU IensiMH. MoibHOE
COOTHOIIIeHHE NPOAYKTOB peakunu cocraiseT C4Hg : Heo—CsHy, : C3Hg =0,8:2,4: 0,5.

W3omepuzanys mpoTekaeT B NPUCYTCTBHU Tasa, HUPKYIHPYIOMIEIO B CHCTEME, KOTOPBIH BBOJST IS
MO/IaBJICHUS PEAaKIMK AUCIPOTIOPLIUOHUPOBAHNA (IIepepacipenesieHus Boaopoja). MoOJIbHOE COOTHOIICHHE H—
MIEHTaHa K BoJopoy coctaBisieT 1: 3. ['a3oBast cmeck conepkut 1o 85% Bomoposa.

JlocTonHCTBOM Mpoliecca sSBISETCs BBICOKAs CEIEKTUBHOCTh MeHTana — 98% macc.

OnucaHne TeXHOJIOTHYECKOH cXxeMbl MPOM3BOACTBA.

HcxoaHoe chlpbe — HOpManbHast IEHTaHOBasl (PPaKIHsl CO CKIIala IOCTYyMaeT Yepe3 XoJoIbHUK T—1, rue
OXJIaXKIaeTCs 3aX0JI0KeHHOH Booi no Temnepatypbl 20 °C, BO (IErMOBYIO €MKOCTh — OTCTOMHUK E—1 KOJOHHBI
Kr—1. [lonaya meHTaHOBOW (pakuuu PEryaupyeTcs peryIupyroliM KJIallaHOM, KOTOPBI YCTaHOBJIEH Ha JIMHUU
mo1aun rmeHTana B xonommibHUK T—1. [Tomava ceipest B konoHHY KT—1 ocymiecTBisieTcss ¢ KOppeKIuen o ypoBHIO
emkoctu E—1, perynupyoomuii kiianaH yCTaHOBJIEH Ha JIMHUY MOJauu Chipbs B KT—1.

OTtxozsmias ¢ Bepxa KoJIoHHBI K1—1 azeoTponHast cMech H—TIGHTaHa U BOAbI KOHJICHCUPYETCS B
nedrermarope T-2, oxnaxmaemas Bojiol. Paznenenuto azeorporna 1 H-IIEHTaHa COCOOCTBYET pa3HOCTh
TemmnepaTyp Kyoa u Bepxa kosoHHE KT—1 B pegenax 4—5 °C. Konnencat u3 neduermatopa T—2 mocrtymaer B
otcroitauk E—1. Bomublii cnoii u3 oTcToiHoi yactu E—1 mo ypoBHI0 pasaena a3 qpeHUpyeTcs B IPSHAKHYIO
€MKOCTb.

VYraeBomopoansii cioit u3 E—1 nacocom H—1 uepes renmoodmennunk T—3;, oborpeBaemsiii mapom 0,5 Mna

(5,0 KFC/CMZ) nojaercs B KojgoHHY K1—1.

Komnonna Kt—1(konoHHa peKTH(PHUKANMOHHAS C PEIICTIATHIMU TapenkaMu, quamerpoM 1800 MM, BEICOTOMH
26000 MM) mpeaHa3HAYEHA TSI OTMIEIICHHS BJIard OT HOPMAaJIbHOTO TIeHTaHa.

Pexnmuass Ttemmneparypa B KyOe kojoHHbI Kr—1 oOecreumBaercst mojadueil mapoBOTO KOHICHcaTta B
ucnapureab T—3, B IOCTOSHHOM KOJIMUECTBE C KOPPEKIUeH 1Mo Temreparype B Kyoe kKonoHHbI K1— 1.

OcymenHas H-TIeHTaHOBas (¢pakuusi w3 Kyda komoHHe Kt—1 mocrymaer B E—2, xoTopas sBmsercs
BBIHOCHBIM KYOOM KOJIOHHBI, U HacocoM H—2 13 eMKOCTH Mo/aeTcsi Ha CMElIeHNE ¢ IIUPKYIUPYIOIIUM BOJOPOJIOM.

CMelIeHre IPOUCXOUT Mepe/] TeII000MeHHUKOM T—4 B MOJIBHOM COOTHOIICHUH IICHTaH : BOAOPOI — H/O
1:3.

I"azockIpbeBasi cMech MPOXOJIUT MEXKTPYOHOE MPOCTPAaHCTBO TemooOMeHHHKka T—4, rae HarpeBaercs J0
teMmieparypsl 280 %C 3a cuer Teruia OTXOMMMX PEaKLMOHHBIX ra30B nocie peakropa P—1.

W3 temnmoobmennuka T—4 rasocwipbeBas cMech B MapoBoi (haze mocrtymaeT B meupb 1mo3. [1—1, mpoxons
MIOCJIEIOBATENbHO KOHBEKIIMOHHYIO W PAJAMaHTHYIO KaMepbl, Ta30ChIpheBasi CMECh HArpeBaeTcsl 10 TeMIepaTypbl
360 = 450°C 3a cuer Tema, 0Iy4aeMOr0 OT CTOPAHHS TOIUTUBHOTO T'a3a B IICUH.

PerynupoBanue TemmepaTypsl H-NIEHTAaHOBOM ()PakIMM Ha BBIXOJE M3 IEYM OCYIIECTBISIETCS MOAadeit
TOTIJIMBHOTO I'a3a B TOPEJIKH TICUH.

VcnaperHoe u meperperoe celpbe MocTymaeT B peaktop P—1, rae B cpene Bomopoja M B MPUCYTCTBUU
KaTalli3aTopa MpoTeKaeT MPOIEecC H30MEPH3ALIIH.

YenoBus peakiuu: Temneparypa He Bbime 450°C; naBnenne He Gonbiue 3,4 MIIa (34 krc/cm?); oGbeMHast
CKOpocTh He Oonee 2,3 q,
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KonTakTHsif ra3z u3 peakropa P—1 mocne oxnmaxaenus B TermmooomenunkeT-4 1o 146 °C, (ra3o-crIpbeBoit
CMECBIO) TIoCTymaeT B TeroodMenHuk T—5, rae oxmaxkaaercs 10 110 °C uzoMepu3aToM MOCTYMAOIIAM U3 EMKOCTH
E-3. Jlamee wm3omepu3aT MOCTymaeT Ha y3ed cradwim3anuu. B ammaparaX BO3IYIIHOTO oOXiaxaceHus T—6
KOHTAaKTHBIA Ta3 JOTOIHHUTEIFHO OXJIaXAaeTcs W KOHACHCHpyeTcs mpHu Temmeparype 55°C. OOpasoBaBmImiics
KOHJICHCAT — HM30ICHTaH-TIEHTaHOBas (pakuusi OTHENSETCS OT HECKOHIEHCHPOBAHHOTO Tasza B cemaparope O—1,
OTKyJia TI0 YPOBHIO BBIBOAUTCS B eMKocTh E—3. B emxocti E—3 mpoucxoauT npoccenrpoBaHue yrieBoIOPOIHOTO
KoHJieHcaTta 10 nasinenus 1,5 MIla. Bomopoaoconepxkamuii raz u3 cemapatopa O—1 nocrymaer B T—4, rue
CMEIIMBAETCSI ¢ H-TIEHTAHOBOU (ppakiinei.

W3onenran-nenranoBas ¢pakuus n3 emkoctH E—3, mocie mpenBapUTENbHOTO MOJOTPEeBa KOHTAKTHBIM
rasoM B TemiooOMeHHuke T—5 mo 90 °C, nocrymaer B TemiooOMeHHHK T—7, B KOTOPOM OTOJHHUTEIHLHO
Harpesaercs 10 120 °C ky6oBbIM mpoaykToM KooHH KT—2 u mocrynaer B konoHHy Kr—2 Ha 22, 26 Tapeiku.
Komonna Kr—2 (kosoHHa ¢ KiIanmaHHbIMU Tapenkamu guamerpoM 2600/3200 mm, BbeicoToir 44360 mm)
MIpeAHa3HaueHa Ul OTACIEHHs JIETKHUX yrieBogopooB C; — Cy4 U3 n30Mepu3aTa METOJJOM PEKTU(PHUKAIHH.

Orxosinye ¢ Bepxa KOJOHHBI KT—2 maphl yrieBogopo10B OXIAKIAITCA U KoHaeHcupytotes ipu 57 °C B
anmnapaTax BO3AYyIIHOTO oxJyiaxaeHus T-9.

OO0pazoBaBmMiicss KOHICHCAT MOCTYNAeT B eMKOocTh E—4, a HECKOHICHCHPOBABIIHUECS Maphbl B KOJINYECTBE
20% oT 00I1ero KOJUYECTBA, MOCTYMAIT B KOXKYXOTpyouaThiii KoHaeHcaTop T—10, oxyax1aeMblil POMBIIIIICHHON
BOJIOM.

Oo6pasoBaBmuiicss B koHaeHcatope T—10 yrieBoJOpOTHBINH KOHACHCAT IMOCTYIMAaeT B EMKOCTh E—4.
Temneparypa koHIeHcaTa nocie KoHaeHcatopa T—10 perymupyercs U3MEHEHHEM IOJaudl OXJIaXIAIOMIeld BOJBI B
kouzaeHcarop T—10.

HeckoHIEHCHPOBABIINECS JIETKUE YIIIEBOAOPO/IbI B IIOCTOSIHHOM KOJMUYECTBE C KOPPEKIHEH 0 TABICHUIO
Bepxa KoJoHHbI KT—2 u3 xonaencatopa T—10 HanpaBisitoTCsl B TOILIMBHYIO CETb.

Konpencar u3 emxoctu E—4 nacocom H—3 B IOCTOSIHHOM KOJHMYECTBE C KOpPEKIHEH 10 YPOBHIO B
emkocti E—4 Hampapmnsiercs B kooHHY KT—2 B KauecTBe (ermol.

W3onenran-neHraHoBas ¢gpakuus u3 Kyba kKoJoHHBI KT—2 B HMOCTOSHHOM KOJIMYECTBE C KOPPEKLHUEH 1o
ypOBHIO B KyOe kosioHHbl KT—2 uepe3 TerooomeHHuk T—7 oborpeBaemMbie KyOOBBIM MPOAYKTOM KOJIOHHBI KT—2
MocTynaT B KoJoHHy KT—3 Ha BblieneHue u3oneHtaHa Ha Tapenkud Ne 42, 48 wmm 56. PekrudukanuonHas
kojoHHa K13, mmamerpom 5500 mwm, BbicoToMt 83270 MM C KIamaHHBIMH TapeilKaMH, YeThIPEXIOTOYHEIE,
KOJINYECTBO Tapesnok 111 mT. npenHa3HavyeHa 1S MOydIeHHs M30TICHTaHa IyTeM peKTuHUKauu cyMMBl Cs.

Otxozsinye ¢ Bepxa KOIOHHBI KT—3 mapsl yrieBoaopoAoB OXIakIarTca U KoHaeHcupyoTes mpu 57 °C B
anmapaTax BO3AYyLIHOTO oxyaxaeHus T—12.

OO0pazoBaBIIMICS KOHIECHCAT MOCTYNAeT B eMKOCcTh E—5, a HECKOHIEHCHPOBABILIUECS Maphbl B KOJINYECTBE
20% ot 006mIero KOJIMYECTBA, MOCTYIAIOT B KOXKYXOTpyOdaTsii koHAeHcaTop T—13, oxiaskaaeMblii TPOMBIIUICHHON
BOJIOH.

Oo6pasoBagiuiics B koHaeHcatope T—13 yrieBo1opoaHbIi KOHICHCAT MOCTYIIAET B eMKOCTh E—5.

WzonenranoBas ¢paknus u3 eMkocTd E-5 oTkaunBaeTcs Hacocom H—4:

— 4acTh KOHJICHCATa B MOCTOSHHOM KOJIMYECTBE MOAaeTCsl B KadecTBe (ierMbl Ha BepX KOJOHHBI KT—3 ;

— zpyras 4acTb KOHJCHCaTa II0 ypoBHIO B eMkocTd E—5 momaercs Ha ckiaj B KadecTBE TOBAPHOTO
MIPOYKTA.

Ky6oBoii mponykr xomonnsl KT—3 (He mpopearmpoBaBmmii B peakrope P—1 H-menTtan) macocom H—4
Harpasisiercs B KoJIoHHy KT—4 B kauecTBe penukia.

Kononna Kt—4 mnpemnaszHadeHa i BbiAeneHus yriaeBogopogoB Cg, 00pa3oBaBIIMXCS B MpoIEcce
M30MEepH3aINN ¥ NPUIIEIIINX C HCXOJHOH (hpakiyeii H-IIeHTaHa.

Penukn H-neHTaHoBas ¢pakuus u3 Kyoa kosonHsl K1—3 nocrynaer B kononny K1—4 na 34,38,44 Tapenku.

C Bepxa kosoHHBI KT—4 oTOMpatoTcs mapsl H-MEHTaHOBOH ()pakIMy MOCTYMAIOT B aIrllapaThl BO3IYIIHOTO
oxnaxaeHuss T—15, rme xonaeHcupylorcs. OOpa3zoBaBHIMICS KOHAEHCAT IOCTyHaeT B eMKocTh E—6, a
HECKOH/ICHCHPOBABIIMECST Mapsl B KosumdecTBe 10 20% OT 0O0IIero KoJnM4ecTBa HAMPAaBISAIOTCS B KOHIIEBOM
KOXKyXOTpyOuatslii koHaeHcarop T—16, oxyiakgaeMblil TPOMBILIUICHHON BOJIOM.

OO6pa3oBaBmmiics B KoHAeHcaTopax T—16 koHAEHCAT CIMBaeTCs B €MKOCTh E—6, OTKyJa OTKauyMBaeTCs
Hacocom H-5:

— YacTh AUCTWILIATA TT0/IaeTCs B KOJIOHHY KT—4 B KauecTBe (ierMsl;

— Ipyras 9acTh TUCTHJUIATA C KOPPEKIHeH mo ypoBHIO B eMKocTH E—6 mepenaercs B emxocTs E—2 u manee
Ha U30MEepU3aLUIO;

Ky6oBoii mpoaykT xonmoHHbI KT—4 nukiomnedTan — rekcanoBas ¢paxuus (Cg U BBIIIE), OTBOIUTCS HACOCOM
H—-6 na cknan.

5 BapnanTt
Ha ocHOBe IpeuI0KeHHOTO MaTepHana:
1. BEIIBUTH OCHOBHBIE XMMHYECKHE PEAKIIUH, COCTABUTh CXEMY XUMUYECKUX IIPEBPAILECHUII.
2. CocraBuTh CXEMY MaTEpUaJIbHBIX ITOTOKOB, OMPCACINUTb CTaIUN U 06opy)103aH1/m, BXOJAIIUE B KAXKIYIO
CTaJIHIO.
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3. ChopmynupoBaTh UCXOAHBIE TAHHBIC.

4. CocTaBuTh MaTepHANBHBIA OanaHC JaHHOTO mponecca (10 anmaparam), ONpPENEIUTh PACXOJHbIC
K03 HULINECHTBI.

5. OmpenenuThs B3aMMOCBS3b MEXIy amnmaparaMd (B BuAe (YHKIMOHAIHHBIX OJOKOB), COCTaBHUTh
MPUHLUIHATIBHYIO CXEMY JaHHOT'O XUMHUKO-TEXHOJOIHUECKOTO Mpoliecca.

6. CocTaBUTH CXEMBI TEIUIOBBIX TOTOKOB.

7. OnpezneneHue KOIUYECTBA 3aTPauBAEMO SHEPTUN.

CunTe3 MeTHITPETOYTHI0BOTO 3dupa.

Jedunur u moporoBusHa OEH3MHA, CTAaBIIME aKTyalbHBIMH B HACTOSIIEE BPEMs, BBIHYXAAIOT HCKATh
HOBBIC OKTAHOITIOBLIIAKOIINEC KOMIIOHCHTBI TOIIJIMB. OxcHureHaTHEIE ,U,O6aBKI/l HCHOJIB3YIOT I  YJIY4YHICHUA
9KCIIITyaTallHOHHBIX CBOMCTB HE(TAHBIX TOIUIMB M COKpANICHUS pacxoja He()TH Ha MPOM3BOACTBO TOILIMB JUIS
aBTOMOOWIEH. bojee TOro OKCHIeHaThl CHIDKAIOT COJEP)KAaHME TOKCHYHBIX BEIISCTB B BBIXJIOMHBIX TIa3ax,
YBEIMYHBAs TIOJIHOTY CTOPAHUsI YIIIEBOIOPOIOB.

B3amen OeH3nHa B KayeCcTBE MOTOPHOI'O TOIUIMBA HAlUIM TPUMEHEHHE METAHOJ W 3TaHOJ, KOTOpbIe
JNOo0aBJISIIOT B KoJiMyecTBE 10 5% JMOO HCIOJIB3YIOT LEIMKOM BMecTo OeH3uHa. Husmme cnupthl o0nanaroT
JIOBOJIHO BBICOKHM OKTAaHOBBIM umciioM (6onee 100), 9To MO3BONISET MCIOIB30BaTh MX B KAadEeCTBE IPHUCAIOK B
aBTOMOOWIBHOM OeH3uHe. OJHAKO OT CIHMPTOB B KaueCTBE OKCUTE€HATOB NPHUXOAMUTCS OTKA3bIBATHCS BCIIEICTBHE
TOTO, YTO OHH 00JIaIAI0T XOPOLIEH PACTBOPUMOCTBIO B BOJIE, KOTOPAs MPUCYTCTBYET B OcH3nHaX. CIUPT MEPEXOAUT
B BOAHYIO (ba3y, B pe3ynbTare 4ero NMpoMCXOAUT HEXelaTelbHOe paccioeHue. Takxke MeTaHod obiagaer Oosee
HU3KOH TEIUIOTBOPHOI CIIOCOOHOCTBIO U SIBIISICTCS BECbMA TOKCHYHBIM.

Ha opmanHbli MOMeHT HamOosiee  BBICOKMMH  QHTH/ICTOHALMOHHBIMH  CBOMCTBaMHM  o0OJjagaer
MeTunTpeTOyTuioBeiid 3¢up. OH pacTBopuM B OEH3MHE W HE NMEPEeXOoAUT B BojHylo ¢asy. ¥ MTBD okranoBoe
yucno cMmenienust pocruraetr 135 OY B 3aBUCHMOCTH OT YIII€BOAOPOIHOTO COCTaBa OEH3MHA, K KOTOPOMY OH
nobasisiercst. HanOoubIryto aHTHAETOHAMOHHYIO 3((eKTHBHOCTH 3(hUp MPOSIBISIET B COCTaBe OSH3MHOB MPSIMOM
MeperoHKH ¥ Katanutudeckoro pudopmunra. Kpome Ttoro, BBemennme MTBD mo3BOJISeT yYMEHBIIUTH
HarapooOpa3oBaHUE U CHU3UTh TOKCHYHOCTh TOTLIMB.

Teopernueckue ocHOBBI cuHTe3a MTBD.

IMpousBoactBo MTBED 3aHmMaeT BakHOE MECTO CpPEAM HOBBIX IIPOLECCOB IIEPEPAOOTKH METaHOJIa,
pCaIM30BaHHBIX B IIPOMBITHIICHHOCTH.

B ocHoBe cunteza MTBD nexur peakuust O-aqKuIHpOBaHUSI METAHOJIA H300yTHIICHOM.

Peakuusi sBnsercss oOpaTMMOW M paBHOBECHOH, IIOBBIILICHHE JABJICHUS CIOCOOCTBYET CMEICHHIO
paBHOBECHSI B CTOpOHY oOpasoBanus »>¢dupa. [Iporecc mMpoTeKaeT ¢ BHIICICHWEM TEIa, BCICICTBUE YETO €My
6IaronpUsATCTBYIOT HU3KUE TEMIIEPATyphI.

Kpome ocHOBHOI 1ieneBoi peakiun O-alKUIHMpoBaHus, mpu cuHTese MTBED mpoTekaoT muMepu3anus
n300yTHIIeHa ¢ 00pa3oBaHWEM MHM300yTHIICHA, THIpATalis W300yTHIEHA BOJOW, colepiKalledcs B HCXOJHOM
cbipbe ¢ oopasoBanreM TMK u psiin Apyrux peakuui.

B npomsmuienHbsIx nporeccax cuHTesa MTBD Hambosbliee pacmpocTpaHEHHE MOJyYIM B KadecTBE
KaTaJn3aToOPOB CyIb(UPOBAHHBIC HOHOOOMEHHBIE CMOJIbI, B YACTHOCTH CYJIb(OKATHOHUTHI.

BaxxapiMu mapamMeTpaMu, BIHSIFOITIME Ha BBIXOX U kadecTBo MTED, saBisttoTcs Temriepatypa, TaBIeHUE U
COOTHOIIEHHE METaHOJ: M300yTrmieH. ONTHMabHBIMK YCIIOBHSIMH SIBIISIIOTCS: TEMIIEpaTrypa B 30HE PEakiMH He
Beime 77 °C; nmaBnenme He Oomee 1,15 Mlla m coorHomenue meraHon: m3o0yrmiaern = 1,075:1. Ilpm takmx
rapameTrpax KoOHBepcust n300yTuieHa cocrapiseT 93,5%; cenexTnBHOCTh M300yTIIIeHa HA MTBD cocrasinser 99,0.
MonbHOE cOOTHOIIEHHE Mex Ay npoaykTtamu peakiuu CgHig : TMK=4:3.

Onucanne TeXHOTOTHYECKOM cXeMbl IPOU3BO/ACTBA.

[Ipouecc cunteza MTBD npoucxoaut B peaktope P—5.

MeTtaHoa Ha yCTaHOBKY IIOCTYIIAET CO CKJIaxa B eMKocTb E—1, Haxozsiiyrocs moj a30THOM MOAYILKOM.
Hasnenue azornoit noxymku (0,07 — 0,2 MIla) perynupyercst KjanaHoM Ha JMHUM OTBOJIA ra30BoM (a3bl Ha daken
CPEIIHETO JaBJICHHUSL

N3o0yran-m3o0ytmieHoBas ¢pakius (MU®) ¢ coneprkannem m3oOytunena 18—20 % wmacc. mocrymaer Ha
YCTaHOBKY €O CKiaja ¢ aaBienveMm 1,9 MIla B ruapaBinyecku 3amnoHeHHbIN cemaparop E—3 ans otaeneHus BObI, a
3aTeM B TeruiooOMeHHNK T—4. B TpyOonpoBox nepen TermooomMeHHIKOM T—4 Hacocom H—2 momaeTcs Takke MeTaHOT
JUIi TOJy4eHHs peakUMOHHOW ImMXTel. Pacxon MeTaHona peryaupyercs B MOJBHOM — COOTHOILCHUU
"m3o0yTmien/Meranon" paBHeM 1/ 1,075. OtnenmBmiascs Boja W3 OTCTOWHON 30HBI cemaparopa E—3 oTBomurcs B
emkocts E—-18.

Cwmeck MmeraHona ¢ M@ (peakmmoHHass cMech) HarpeBaercsi B TemioooMenHuke T—4 mapom 0,6 MIla mo
Temneparypsl He 6oiee 55 °C u noctynaer B peakrop P—5.

[TapoxoHaeHcaT U3 TemmoooMeHHnKa T—3, yepe3 KOHACHCATOOTBOAYHK, OTBOJUTCSA B IIEXOBOM KOJUIEKTOP
TIApPOKOH/ICHCATA.

[Mpouecc cuntesa MTED npoTekaer B peakTope aauadaTH4ecKoro TUIA ¢ TPeMs spycaMu KaTajiu3aropa B
xuakoi Qaze. B Bepxseit wactm peaktopa P—5 perymmpyercs nmaBmenme He OGomee 1,15 Mlla kmamanoM,
YCTaHOBJIEHHBIM Ha TPYOOTPOBOJIE BEIX0/Ia U3 PEaKTOpa PeakIMOHHOW CMECH Ha ITUTaHHue KOJIOHHBI K1—11.
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B xaxmoM cioe katanmm3aTopa peructpupyercst comportuBieHue He Oonee 0,1 MIla. B HwkHel dactu
Ka)XJIOTO sipyca KaTtajn3aTopa perucrpupyercsi remmneparypa He 6onee 77 °C mocie 1-ro ciost u He 6onee 70 °C
rocie 2-To u 3-To cIoeB.

[Mocne sipycoB karanm3aTopa peakMoHHas cMech oxiaxkaaercs 10 55 °C B TemnooOmenankax T—6 u T—7
000POTHOM BOJOH.

Ha nuHMsX BBIXOJAa PEaKIMOHHOW CMECH M3 KaKAOW ceKnmu peakropa P—5, a Takke Ha JMHUM BXOza
PEaKIMOHHOM HIMXTBI B peakTop, uMmerorcss Guibtpel ©—8, ®—9, ®—10 ans ynoBa BO3MOXKHO YHOCHMOTO
KaTtanu3aropa. JlaBieHue 10 U rnocne GuIbTpa KOHTPOIUPYETCS IO MECTY MAHOMETPaMHU.

PeakunonHnas cmech U3 peakropa P—5 nmocrynaer B pekTuuKanoHHyo kojoHHy Kr—11.

Komonna Kr—11 mpemnasHaueHa s OTrOHKM M300yTaHOBOHM (pakiMil M3 PEaKINOHHOW CMECH INpH
nmasyieHun He Bhime 0,67 MIla, Temmeparype kyoa e Boime 135 °C u remmnepatype Bepxa He 6onee 51 °C. Oborpes
kyba kosnoHHbl KT—11 mpou3BOANTCS B BBIHOCHBIX KUISTWIBHUKaX T—12, B MEXKTpyOHOE MPOCTPAHCTBO KOTOPBIX
nonaercs nap nasiaeHuem 0,6 Mlla.

ITaper n300yraHoBo# (pakimu ¢ Bepxa kosoHHb KT—11 moctynatoT B KoHmeHcatop T—15, oxmmaxnaeMbIit
000pOTHOM BOJIOM, TJIe KOHACHCUPYETCS U CITUBAIOTCS B eMKOCTh E—16.

B nwiemoyto miumio kool Kr—11 momaercs map 1,4 MIla mist oTMBIBKM 1M300yTaHOBOW (Dpakiu OT
HEPOpearnpoBaBIIIEr0 METaHO A B KOJIFTYECTBE JI0 2 T/9ac.

B emxoctu E—16, rumpaBnmdecku 3amoTHCHHOH, MPOUCXOAUT OTCTOM WM PACCIOCHHE CMECH HM300yTaHOBOM
(bpakiuy ¥ MeTaHOJILHOW BoABL M300yraHoBas (pakims W3 BepXHEH 4acTh eMKOCTH E—16 OTBOIUTHCS BO BTOPYIO
orcroiiHyro emkoctb E—17. M3o0yranoBas dpakmms u3 emxoct E—17 Hacocom H—19 monaercs B xomonny Kr—11 B
Bune ¢uermel (¢uermoBoe uucio 0,5). M30biTok 1300yTaHOBOM (PpakiMK TEM K€ HACOCOM OTKAa4YMBAeTCsS Ha CKIIaj C
KOppeKLKe 1o ypoBHIO B eMkocTd E—17.

MeraHonbHas Boja ¢ Hu3a eMkocreir E—16, E—17 crexkaer B emkocts E—18. M3 emxoctn E—18
METaHOJIbHAsI BOJIa OTBOJWUTCSI Ha CHKUTAHHE HA YCTAHOBKY OOE3BPEKHMBAHUS XUMHUYECKU 3arpsA3HEHHBIX CTOYHBIX
BOJ.

Ky6oBas xuakocts kosnonHsl Kt—11 (MTB3—pekruduxar) nacocom H—13, nogaercss B TernaooOMEHHUK
T-14, roe oxnaxmaercs ot 135 mo 40 °C obopotHoit Bomoit. MTED, oxnaxaeHHbIl B TeruooOMeHHuKe T-25, ¢
coJiepaHueM OCHOBHOro mpojaykra menee 98,0%, TMK He Oonee 1,5% u aumzoOyruiena ne Ooiaee 1,5%
otBoauTcs Ha ckiaa. [Ipm HeoOxommmocTh manmpHeWmner ouncTkd MTBD B komonHe K1—20, maHHBIH mpOIyKT
oxyaxxaaercs B rerioodomennuke T—25 ot 135 1o 60 °C u Hanpasisiercst Ha muTaHue KooHHbBl KT—20.

B xone Beinenenns ToBapaoro MTED npoucxoaut o 0,5% moTeps OT Bcero 00pa3oBBIBAEMOTO IPOIYKTA.

6 Bapuanrt

Ha ocHOBe 1pe10’)KeHHOTO MaTepHana:

1. BBIIBUTD OCHOBHBIE XUMHUYECKNE PEAKIIUH, COCTABUTh CXEMY XUMHUYECKUX IPEBPAIICHHH.

2. CocTaBUTh CXeMY MaTepualibHbIX OTOKOB, ONPEICIUTh CTaUU U 000PYIOBaHUs, BXOISIIINE B KOKIYIO
CTaJIHIO.

3. ChopMymHupoBaTh UCXOTHBIC TaHHBIC.

4. CoctaBUTh MaTepHANBHBIN OajaHC MAaHHOTO mpomecca (MO ammaparaM), OINPEAeTUTh PACXOJHBIC
KO3 PHUIHCHTHI.

5. Ompenenuts B3aMMOCBS3b MEXJy ammaparaMud (B Bujae (QYHKIMOHANBHBIX OJOKOB), COCTaBHUTh
MIPUHIMITHATIBHYIO CXEMY JAHHOTO XMMHKO-TEXHOJIOTHYECKOTO ITPOoIecca.

6. CocTaBUTH CXEMBI TETJIOBBIX TOTOKOB.

7. OnpenesneHne KOJIMYECTBA 3aTPAYNBAEMON SHEPTUH.

IlosyueHHe OKHCH NMPONMICHA.

Oxuch MponuiIeHa MOKET MPUMEHATHCS BO MHOTHX CHHTE3aX BMECTO OKHcHU 3TmiieHa. Ha ocHOBe okucu
MIPOTHJICHA TTOTYYaroT aHTH(PHU3BI, TOOABKH K CMA30YHBIM MacjaM JJIs TIOHIKEHUS TEMIIEpaTyphl UX 3aCTHIBAHN,
OMYJIBIaTOPbl U APYIru€ MNOBCPXHOCTHO-aKTUBHBIC BEHICCTBA, CMOJIbI, AHTHOKCUAAHTHI. KpOMe TOro, OKHUCH
MIpONMJIEHA KaK 0ojiee yCTOMUYMBOE, YEM OKHCh ITHIICHA, BEIIECTBO MMEET M CaMOCTOSITENbHOE MpuMeHeHne. OHa
SIBIISIETCS] HU3KOKHUIISIIIUM PAcTBOPUTENIEM ISl YTJIEBOJOPOA0B, BUHIIIOBBIX ITOJIMMEPOB, Macen. OKUCh MpoNHiIeHa
o0afaeT B HEKOTOPOW CTENEHM HWHCEKTHLUIHBIMU cBoiicTBaMu. OKHCH TPOINMIEHA HCIOIb3YeTCA TaKXKE B
Ka4eCTBE MPOMBIIUIEHHOTO a3€0TPOITHOTO areHTa IpH pasJelIeHnH CMecH IEHTaHOB M aMHUJICHOB ¢ nueHamu. OHa
HalIa TaKKE€ NPUMCHCHUC JUTA MMOJIYYCHU A MOJINYPETAHOBBIX ITCHOIIJIACTOB.

TexHo0rHYeCKHE OCHOBBI MOJTYyYeHHUS] OKHCH NMPOMUJIeHa.

OT NpUMEHEeHHUsT THAPOIIEPEKUCH 3aBUCHT CKOPOCTD MPOLECcca, HO MOYTH HE 3aBHCUT €ro CEJIEKTUBHOCTB.
[Ipn mpakTHYecKOH pealn3aluy Mpolecca MpeaNoYTeHHe ObUIO OTAAHO T'HIPOIEPEKHCH STHIOCH30J1a, HA YTO
MOBJIMSUTH JIETKOCTh €€ TIOJYYCHHUS U IIEHHOCTh OJTHOBPEMEHHO 00pa3yrolIerocs cnupra (MeTiiheHUIKapOuHoIa),
KOTOPBIH JIETKO MPEBPATHTh B CTHPOIL.

Pacxon nponuiena noaaepxusaercs B cootHomenun 7:1 k ITIOB.

XankoH-Tiporiecc oTimMyaeTcss Bbicokod kouBepcuedr ['TIOB (99,5%), HO mpm 3TOM 3HAYUTENIHHO
CHIYKAETCsI CENIEKTUBHOCTD ITPOIIecca 3a CYET NPOTEKAHHS JJOCTATOYHO OOJIBIIEro KOJIMYECTBA IIOOOYHBIX PEAKIUH.
Ha oOpasoBanue okucu mpomnwieHa pacxonyercs 86% MOJI. THAPOINEPEKUCH 3THIOEH30i1a, Ha oOpazoBaHMe
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MPOTIMOHOBOTO aibaeruaa u amnerona — mo 0,15% Mo, Ha geruaparanuto 3atpaunBaercs 12,35% momn. I'TIDb, Ha
obpazoBanue ¢enona — 0,8% mois. Ha peakmuro obpasosanus auneransaeruga 1 MOK pacxoayercs 0,5% moi.
I'TISB, a Takxkxe MK obpasyetes 3a cuer 0,05% moi. ['TIDB.

Brnaromapst COBMENmIEHHOMY CHHTE3Yy OBYX LEHHBIX MPOIAYKTOB — OKHCH IIPONHJICHa W CTHPOJA, HX
BBICOKOTO BBIXOJIa 110 HPONWIEHY U 3TUII0EH30 Ty XaJIKOH-IIPOLIECC OLIEHUBACTCS KaK BECbMa MEePCIEKTUBHBIN IS
HpOMBIIHJ'[eHHOﬁ peainsanuu. Kax METOJ IMPOU3BOJICTBA OKHMCHU MPOIINJICHA OH UMECT SAABHBIC ITPECUMYIICCTBA IEPE
XJIOPTUIPUHHBIM BBUY HCIIOJIB30BaHUSI OOJiee JeIIeBBIX BCIIOMOTATEIbHBIX BEIIECTB M IIepe]l HaJKUCIOTaMH —
U3-32 MEHBIICH KOPPO3UH U JYYIIEro BBIXO/a LIENEBOr0 IPOAYKTa.

Onucanne TEXHOJOrH4eCKOi cxeMbl POU3BOACTBA.

[Tpouecc smoKcHaMPOBaHKs MPONMIEHA T'MIPOIEPEKUChI0 ATUIOSH301a OCYLIECTBISIETCSI B KacKale M3
Tpex MOCJIEIOBaTEIbHO COCTMHEHHBIX PEakTOpoB cMemieHus mo3. P—1, P2, P-3 mpu temmepartype 110—118 °C
(Temmeparypa B KackajJe peakTOpOB MOIJIEP)KUBAETCS C MOCTOSHHBIM IOBBHIIIEHHEM OT peakTopa K peakTopy Ha
1-2,5°C) u pmasnenun 2,4-3,3 Mlla (24-33 KFC/CMZ). Peaktop mo3. P—1, P—2, P-3 mpencrasnsier coboii
BEPTHKAJBHBIN IJIHHIPUICCKUH armapar ¢ JOMacTHOW MEIIAIKOH, 3MEEBUKOM, MOTOPEIYKTOPOM.

B mepBrIii peakTop Kackaga mo3. P—1 HempepbiBHO monaroTcs mpomnwieH, [TIOb, karamuzaropHbrit
koMmrureke. ITIDBb wm mpommmeH mepen momadedd B peakTop MmMo3. P—1 cMemnBaIOTCS ¥ TMOJOTPEBAIOTCS B
temooOMeHHuke 103. T—1 mnapoBeIM KOHJEHcaToM Jo Ttemreparypsl He Oonee 70°C.  Pacxon I'TIOb
TOIICP)KMUBACTC TOCTOSHHBIM. Pacxox mponmiena moanepikuBaercs B cooTHomenmn 7:1 k I'TIDB. Pacxon
KaTKOMILIEKca nojepskuBaercs 1o cojepxkanuto I'TIOB B peakTopax mo3. P—3 u nonaercs mo MuHNUM peakiMOHHOMN
cMecH, TOCTynaromei oT TerurooOMeHHuKa 1mo3. T—1 HenmocpeacTBeHHO B peakTop mo3. P—1.

[Ipouecc smoxcuaupoBaHusi B peakropax no3. P—1, mo3. P-2, mo3. P—3 nporekaer npu MHTEHCUBHOM
nepeMeuIBaH peaKHHOHHOﬁ MAacChl IIpyU MMOMOIIM MEHIAJIOK, YCTAHOBJICHHBIX Ha PEaKTOpax, Ipu TEMIIEpaType
110—118 °C u naBnenun 2,4—3,3 MIla (24-33 KFC/CMZ).

[epexon peakunoHHO# Maccel u3 peakropa P—1 B P—2 m nmanee B P—3 ocymiecTBisieTcss caMOTEKOM.
Peakropa mo3. P—1, P—2, P—3 pacnosnoxeHbl Ha pa3HBIX YPOBHSX, SMOKCHIAT U3 peakTopa 1mo3. P—3 mocrymaer mo
YPOBHIO B PEaKTOPE B OTACIUTEND Y3J1a BHICICHHS BO3BPATHOTO IIPONHJICHA.

Memanku peakTopoB CHA0)KEHBI JIONACTSAMH, YCTAaHOBICHHBIMHA Ha Bally, M TOPILEBBIMU YILIOTHEHUSMH, B
KOTOPBIX ITPOMCXOIUT OCTOSIHHAS UPKYISIUS YITIOTHAIOMIEH KUIKOCTH (MHAYCTpHAIBHOE MACIO).

Peaxiist SNOKCHAMPOBAHUS MPOMNHJICHA MPOTEKAeT C BBIACICHHEM TEIla, CHIMAaeMOTO TEIJIOHOCHUTEIEeM
THK ot Hacoca no3. H—1, uupkyaupyroimum yepe3 3MEeBUKH peakTopoB no3. P—1, P—2, P-3.

Hupxynupytomuit B cucreme TeroHocutens THK moctynaer u3 3MeeBHKOB pEakTOpPOB B €MKOCTH T103.
E—2, u3 xotopoit Hacocom mo3. H—3 momaercs B TemmooOMeHHHK 1mo3. T—2, rie oxJakgaeTcsl MPOMBIILICHHON
BoJIoH 110 Temmepatypsl 60 °C. 3aTreM TEIUIOHOCHUTEIb HalPaBJIsieTCs B 3MEEBUKU PEAKTOPOB SMOKCHINPOBAHMUSL.

B kagecTBe aBapHITHOTO OXJIaXIEHHUS PEAKTOPOB HCHOJB3yeTCS aMMHAaYHBIN XoJof ¢ Temmeparypoi 0 °C.
B sroMm cirydae mpkynupyrommii TerioHocutens THK mocie TemmooOoMenHnka mo3. T—2 mocTymaer B aMMUadHBIC
ucnapurenu nos. T—3, rae oxnaxaaercs 10 Temmneparypsl 5 °C 3a cueT HCHapeHHUs JKUAKOT0 aMMHaKa U IMOJaeTcs Ha
OXJIAXICHUE PEaKIMOHHON MacChl B 3MECBHKH PEaKTOPOB SMOKCHAWpOBaHWA. [Iluranume mcmaputeneid mo3. T—3
KUJIKUM aMMUAKOM MMPOU3BOAUTCS U3 CECTU.

C menpro UCKIIOYCHUST HAKOIUICHUS KUCIOPOAa, 00pa3yromerocs: mpu MOoOOYHBIX PEaKIUsIX B peaKTopax
STMOKCHUPOBaHUsL, ra30Basi (paza HEMPEPLIBHO COPACHIBAECTCS U3 PEAKTOPOB B BHE MOCTOSIHHON OTIYBKU IPOIHIICHA
C cozepykaHueM Kucioposa B Heil He 6oree 0,9 % 06.

Jnst mpenoTBpalleHUsl 3aBbIMIEHMs] JaBJIEHUS B peakTropax mno3. P—1, P—2, P—3 Beime pacuerHoro
YCTaHOBIICHbl pabovre W pe3epBHbIE MNpelOXpaHUTENbHble KianaHel. COpPOC € NpeIoXpaHUTEIbHBIX KIIAaHOB
OCYIIIECTBIIETCS Ha (aken depes3 cemnapaTop no3. E—4.

ITpn ocraHOBKE HA PEMOHT M30BITOYHOE JABJICHUE M3 PEAKTOPOB cOpachiBacTcs Ha (hakes yepe3 cernapaTop
mo3. E—4.

3axonaxuBaHUE SIOKCUAaTa ocyllecTBsiercss ¢ mnomoimbto TemnoHocutens THK  "mumyc" 12°C,
[0IaBaeMOro B 3MeeBUK emKkocTH 1m03. E—3. Emxocts 1m03. E—3 cBs3aHa ¢ peakropamMul ypaBHUTCIBHON JIHHUCH,
OTKpPBIBAEMOM IIepe/]] CIIMBOM PEaKTOPOB.

7 BapuaHT

Ha ocHoBe npeioxkeHHOT0 MaTepHana:

1. BBISIBUTD OCHOBHBIE XUMHUYECKNE PEAKILIUH, COCTABUTH CXEMY XUMHUYECKUX NMPEBPAIECHHUH.

2. CocTaBUTH CXEMY MaTepHAIBHBIX IIOTOKOB, OIIPENEIUTh CTaqUU U 000PYIOBaHMUS, BXOAAIINE B KaXKIYIO
CTaIHIO.

3. ChopmynupoBaTh UCXOIHbBIE TAHHBIC.

4. CocTaBUTh MaTepHaIbHBIA OaJlaHC JAHHOTO Ipolecca (IO ammapaTam), OIPENEIUTh PACXOIHBIC
K03 HULNECHTBI.

5. OmpenenuThs B3aMMOCBS3b MEXKIYy ammaparamMd (B BUAe (YHKIMOHAIBHBIX OJIOKOB), COCTaBHTh
MIPUHIMITHAIBHYIO CXEMY JaHHOTO XUMHKO-TEXHOJIOTHUECKOTO ITpoliecca.

6. CocTaBUTh CXEMBI TEILUIOBBIX TOTOKOB.

7. OmpezieieHne KOJIMYeCTBa 3aTPaunBacMON SHEPIUH.
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IlonyyeHue OKMCH 3THJICHA.
OKHUCBH ATHIICHA SBISACTCS OTHUM W3 HamboJiee KPYMMHOTOHHAXKHBIX IPOIYKTOB TSHKEIIOTO OPTraHWMYECKOTO

CHHTE3a Ha OCHOBE JTHIIEHA. DTO OOBSCHSETCS MOTPEOHOCTHIO B OKHCH ITHJIEHA KaK B HMCXOJIHOM CBHIpbE IS
MIOJIy9eHHsI TPOSYKTOB, Bce 0OJiee IIMPOKO HCIOIb3YyeMbIX B aBTO- M aBHATPAHCIIOPTE, B XUMHUYECKOHW, TOPHOM,
He(TSHOW OTpacisAX MNPOMBIILIEHHOCTH. OCHOBHBIM NPOM3BOJIHBIM OKWUCH STHJIEHA SIBJISETCS IPOAYKT ee
TUAPATAIH — 3THUJICHTIINKOJIb, TPUMEHIEMBIN TS IPOU3BOJICTBA aHTU(PU3a, KaK PAaCTBOPHUTENb, INTACTU(UKATOD, B
MIPOM3BOACTBE MOHOMEPOB ISl CHHTETHUECKUX BOJIOKOH. D(QUPBI STHIICHTJIMKOJIA, IT0JydaeMble U3 OKUCH ITHIICHA U
CIMPTOB — METHJIOBOTO, ITHUJIOBOTO M OYTHUJIOBOTO, TaK Ha3bIBaeMble IEJJIO30JIbBbI, SBJISIOTCS IPEKPACHBIMU
PacTBOPHUTEISIME M IIUPOKO MPUMEHSIOTCS B JIAKOKPAaCOYHON IPOMBIIUICHHOCTH. [lpyrne mpou3BOAHBIC OKHCH
STWJIEHA, HAalpUMEp OTaHOJIAMHMHBI, NPUMEHSIOTCS B XHMHUYECKOH, ra3oBoil M HedrenepepadarbiBaroeil
MIPOMBIIUICHHOCTH ISl OYMCTKH Ta30B OT CEPOBOAOPO/A, ABYOKHCH YIJIEPOa U APYTUX IPUMECEH.

CriocoGHOCTh OKHCH JTHJIEHA IIOJIMMEPU30BAThCS U COIMOJMMEPU30BATHCA C JPYTMMH MOHOMEpPaMH
UCIIONIB3YeTCs [UIS MOJyYeHHs IOJMMEPOB C Pa3lIWYHBIMH XapakTepucTHkamu. JKuakne u BOCKOOOpasHbIE WIIH
TIOJTyTBEP/IbIC TTOJIMMEPHI MOT'YT HCIIOJIb30BAThCS B KAYECTBE IUIACTU(HKATOPOB, CMa304YHBIX areHTOB.

TeopeTnyecKue OCHOBBI CHHTE3a OKHCH THJICHA.

B mpowmblmieHHOCTH B OO0JIBIIOM MacmTabe peaan30BaH METOJ IIOJydEeHUs OKHCH STHIJICHA NPSIMBIM
OKHCJIEHHEeM OTwieHa. Jlnsd TpoBeAeHHs OTOM peakuud IPeUIOKEHO OOJIBIIOE YHCIO BBICOKOAKTHBHBIX
Katanmu3atopoB. IlouTm Bce OHM coAepkaT B KadeCTBE OCHOBHOTO KOMIIOHEHTa cepebpo. IIpumensemsie
KaTajl3aTopbl MOYKHO Pa3[eiHUTh Ha JIBE OCHOBHBIC TPYMIIBI: CIUIOIIHBIE CEpeOpsHbIE KaTaln3aTopbl U aKTUBHOE
cepedpo Ha HOCHTEE.

Bonpmoe BausHUE Ha BBIXOJ OKHCH STHJIEHA OKa3bIBA€T COOTHOIIEHUE BBOAUMBIX B IPOLECC BO3AyXa U
sTHieHa. MakCUMaibHO BO3MOKHAsE KOHBepcHs aTuieHa cocrasisier 90%.

IIpu mpomyckaHuu cMecH 3THIIEHA W BO3dyXa Hax KaranuzaropoMm mpu 200-300 o°c OJHOBPEMEHHO
MIPOTEKAIOT peaKklMK OKUCICHUS ¥ TOpeHus 3TuieHa. ['openuto noasepraercst 35% mpeBpalieHHOro ATUJICHA.

OnucaHue TeXHOJOTHYECKOI cXeMbl IPOM3BOJCTBA.

OtuiieH ¢ 3aBoja stuieHa win ¢ YITII mo 3THIIeHOIPOBOTy € TaBJICeHUEM He MeHee 23,5 Gap
IO/IOTPEBAETCS B TEINI00OMeHHHKE 1m03. T—1. B MexxTpyOHOE MPOCTPaHCTBO TEINIOOOMEHHHKA MTOIASTCS Tap C
naBeHUeM 9 Gap IUIs TIOAEPKAaHUsL TEMIIEPATypPhI STUIEHa B mpesenax 45+55 °C. Jlist mojorpesa mpeaycMoTpeHa
TaKKe Mojiaua KoHjaeHcaTa napa 1 6ap ot KoJuieKTopa. ITHIICH IOCTyNaeT B KaMepy CMEIICHHS, T CMEIINBACTCS C
LHUPKYSIIHOHHBIM Ta30M, HOCTYyMAIUM 13 abcopbepa nmos. Kr—1.

OO0oraleHHbIH STUICHOM B KaMepe CMEIICHHs LUPKYJSIMOHHBINA a3 MOCTyIaeT Ha Bcac KOMIIpeccopa
1mo3. M—1 st 1oKuMaHus.

Kucnopon ¢ naBnennem He Hioke 27,0 0ap mojaercsi B KaMepy CMEIISHHS JUIsl CMELIEHUs ¢ 000TallleHHbIM
STHJICHOM IIUPKYJISIIIMOHHBIM Ta30M, IIOCTYIAIOUINM OT KoMIpeccopa mo3. M—1.

Jist mojyiepKaHusl CTaOMIIBHOTO JaBJICHWS METaHa B CHCTEME YIPABJICHHS OTCEKAIOMIMMH KIallaHaMH
Kamepbl CMELICHHUs IPeAyCMOTpeHa 1ojjada MetaHa 29 6ap, moMuMo nojaadd MetaHa 11 6ap, B HUPKYISLHOHHBIH
ra3 B JIMHUIO HarHETaHUs KoMmpeccopa rno3. M—1. bamnacTHelil MeTaH IpeaHa3HadeH Ul HHEPTHOTO pa30aBiieHUs
LUPKYIALMOHHOTO Ta3a C LeNpl0 MOJAEpKaHWsS KOHIEHTpaluil KHCIOpoJa W JTWUJIEHAa B  3aJaHHBIX
B3pBIBOOE30MIACHBIX TIpeieax.

LupkynauuoHHbIH ra3 n3 abcopbepa no3. Kr—1 nocrynaer Ha Bcac kommpeccopa 1mo3. M—1,
IIPEABAPUTEIBHO CMEIINBAACH C 3THIICHOM. Jlajiee UPKYIALUOHHBIN a3 OAAeTCsl B KaMepy CMelleHns. B nmuHuio
HarHeTaHWs KOMIpeccopa BBOAUTCS OaJuTaCTHBIN METaH, a TAKXKE OTMBITHIA OT IBYOKHCH YIJIEpPOAa 10 COACPKaHUS
4,9 % 00. MUPKYISAIMOHHBIH ra3.

Ha BbIX0oz€e U3 KaMephl CMEIICHHS UPKYISIMOHHBIA I'a3 MOCTYNAeT B TPYOHOE IIPOCTPAHCTBO
TernooOMeHHuKoB 1103. T—2, T—3, rae HarpeBaercs 10 Temneparypbl 190237 °C mOTOKOM KOHTaKTHOTO Ta3a,
BBIXO/IAIIECTO U3 peakTopoB mo3. P—1, P—2.

Jiist moBBIIEHHST U30MPATETbHON CIIOCOOHOCTH KaTalu3aropa B IIUPKYJSIIMOHHBINA Ta3 M0ciIe KaMepbl
CMEUIECH!S BBOJUTCS IUXJIOPITAH B TOKE METAHa.

Meran ¢ naBienueM 29 Gap mopaercst B eMKocTh 1mo3. E—1, rae Hacwlmmaercss mapaMu JUXJIOp3TaHa U
nojaercs B TPyOOIIpOBOI IIMPKYISIIMOHHOTO Ta3a Ocie KaMephbl CMEIICHHS.

Harpetsrit mupKyISnnoHHBIH ra3 U3 TpyOHOTO MPOCTPaHCTBA TEINIO0OMEeHHHUKOB 1m03. T—2, T—3 mocrymaer
B BEPXHIOIO YacTh TPYOHOT'O MPOCTPAHCTBA peakTopoB no3. P—1, P—2.

C HWKHEMN YaCTU KOHTAKTHBIN ra3 ¢ TemMneparypoi 225—282 °C mocrynaer B MEXTPYOHOE IPOCTPAHCTBO
TErI000MeHHUKOB 1103. T—2, T3, rae oxnaxkaaercs 10 temneparypsl 93—105 °C 3a cuer otnauu Temia
LHUPKYSIIHOHHOMY Tra3y, IPOXOIAIIEMY [0 TPyOHOMY IPOCTPAHCTBY, IPH 3TOM ITPOUCXOIUT KOHAECHCALUS BOJBI,
cojepxaieiica B raze. KonaeHcat uepes KOHAEHCAaTOOTBOJUUKY HAMIPABIISETCS 3a CUET Mepenaja JaBICHUS B
CHCTEMY ITUPKYIIALUOHHOMN BOJBI.

W3 MexXTpyOHOTO TIPOCTPaHCTBA TEINI0O0OMEHHHUKOB 1103. T—2, T—3 KOHTaKTHEIHA ra3 MOCTYIIaeT Ha
a0COPOIIMIO OKUCH ATUJICHA B BEPXHIOIO CeKIHI0 abcopOepa 1o3. Kt—1. B 310t cekiuu ycranosiaeHo 30 cuTUaThIX
TapelioK, a B HIDKHEH CEKINH (CerapaTtope) CMOHTHPOBAH KaIlIEOTOOWHUK JUIs OTICNICHNSI YHOCHMOTO C Ia3oM
copOeHTa. KOHTaKTHBIN ra3 rmojaercs Noj HIKHIOIO TapeiKy abcopOepa nmo3. K1—1, cBepXy nozmaercst Ha opoleHne
MPKYJISLUOHHAS BoJa (ToIuii copOenT) ¢ Temmeparypoii ne 6omnee 34 °C.
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[TupkynaiuoHHas BOAA, HACBILIICHHAs OKUCHIO 3THJICHA, BBIBOAUTCA M3 KyOOBON YacTH BEPXHEH CEKIUU
abcopbOepa mo3. Kt—1.

OYHIICHHBIA OT OKMCU STHJICHA KOHTAKTHBIN Ta3 (IUPKYIAIHMOHHBIA ra3) w3 BepxHel dacTtu abcopOepa
no3. Kt—1 ¢ temneparypoii 30-35 °C mocrynaer B cenapaldOHHYH HWKHIOK 4acTh amlnapara, Tae MPOUCXOIUT
OTJIeJIeHUE )KUAKOCTH OT ra3a.

OcHoBHas 4acTh ra3a u3 cemaparopa abcopbepa mo3. Kt—1 HampasnsieTcss Ha Bcac KoMIpeccopa mo3. M—1,
apyras — B Koiaudectse He 6osee 800 Kr/4 — 0TBOAMTCS HA YTHIIM3ALHUIO.

CucremMa TEIUIOHOCHTENSI IpeJHa3HaueHa Juisi OTBOJA TeIUla W3 30HBI PEaKIMU OKHCICHHs JITHIICHA
kuciopogoM. TemnoHocurens Mapku  «MoOuiabTepM-605» TOCTyrmaeT B BEPXHIOIO YacThb MEXTpyOHOTO
MIPOCTPAHCTBA peakTopoB no3. P—1, P—2, HarpeBaercs 3a cuer Teruia peakluy M MOCTYIAaeT Ha Bcac Hacoca I03.
H-1, H-2. OT HacoCcoB 4acTh TEILIOHOCUTENS MOAACTCA B TPYOHOE MPOCTPAHCTBO TEIUIOOOMEHHHUKOB-YTHIN3aTOPOB
no3. T—4, T—5, rne oxnaxaaercs 3a cHeT MCIapeHns! KOH/IeHCaTa U MOJIydeHHs] BTOPUYHOTO mapa 24 6ap.

[ocne TennooOMEeHHUKOB-YTHIH3aTOPOB 103. T—4, T—5 oxnakieHHast 9acTh TEIUIOHOCUTEIS
00BENHSIETCS ¢ APYTOH YacThIO TEIUIOHOCUTES, KOTOpast He IPOXOANT TeITIO0OMEHHHUKH -yTHIIN3aTOPBI, U 0OLIHH
IMMOTOK HUPKYJIUPYIOIIETO TCIIJIOHOCUTEIA HAIIPABJIACTCA CHOBA B BEPXHIOIO YaCTh Me)Kpr6HOFO IIPpOCTpaHCTBa
peaktopos 1103. P—1, P-2.Temneparypa MoOuIbTEPMA HA BXOJIE B peakTopsl mo3. P—1, P2 cocrasser 225+271°C.
Jnst mpeoTBpallieHNsl MECTHBIX MEPErpeBOB KaTajlu3aTopa B peakTopax Mepernaj TeMIepaTyp Mex1y
MOGHJIBTEPMOM Ha BXOJIE B PEAKTOPHI M KOHTAKTHBIM T'a30M Ha BBIXOJIE He JoJDKeH mpeBbiniats 17 °C.

Temneparypa MOOMJILTEPMAa Ha BBHIXOJAE M3 PeakTopoB cocrasiser 230280 °C. Jlns HCKIIOYEeHHUs
meperpeBa BepXHUX dacTeil peakropoB 1mo3. P—1, P—2 u3 mox BepxHel TpyOHOH pPEIIETKH MOCTOSHHO OTBOIUTCS
4acTh MOOMIIbTEpPMA U TIoaeTcst B OydepHsie emkocty 1no3.E—3, E—4.

JlaBiienue MOOMIbTEpMA HA BBIXOJE U3 TEIUIOOOMEHHUKOB-yTHiIN3aTopoB mo3.T—4, T—5 cocrasmser 3,8-
6,8 Gap.

8 Bapuanr
Ha ocHOBaHUU onHMCaHUs TEXHOJIOTUYECKOH CXEMBI IPOU3BOJICTBA:
1 - cocTaBUTH CXeMy MaTepHAIbHBIX IIOTOKOB IIPOU3BOJICTBA.
2 — OTIPEJIETTUTH OCHOBHOE 000PYJI0BaHHUE HA CTAIMIX:
a) XMMHUYECKOTO MPEeBpaIleHus;
0) pa3merneHus peakKIMOHHON CMECH.

ITponece cuateza MTBD mpoucxonut B peakrope P-5.

MeTaHoJl Ha yCTAaHOBKY IIOCTYHAaeT CO CKIaaa B eMKOCTb E-1, Haxoasduryrocs Mmoj a30THOW MOAYIIKOM.
Hasnenue azorHoi noxymku (0,07-0,2 MIla) perynupyercs KianaHoM Ha JIMHMM OTBOJA ra30Boi (a3bl Ha daken
CPEIHEro IaBICHMUSL.

N3o00yran-m3o0yrunenoBas ¢pakuus (MUD) ¢ conepxannem mzoOytmnena 18-20 % macc. mocrymaer Ha
YCTaHOBKY €O ckiana ¢ naBienueM 1,9 Mlla B rumpaBinruecku 3anojHeHHbIN cenaparop E-3 ams otnenenus Bojbl, a
3aTeM B TeruiooOMeHHUK T-4. B TpybompoBon nepen TermioooMenankom T-4 Hacocom H-2 momaercst Takxke METaHOI
JUIL  TONy4eHHs pPEaKIMOHHOW mMXTel. Pacxonq MeTaHona peryidpyercsi B MacCOBOM — COOTHOLICHUH
"u300yTHnen/mMeranon" pasHeM 1/ 0,5+0,7. OTnenmBiiasicss Boga U3 OTCTOWHOM 30HBI cenaparopa E-3 otBoxurcs B
emkocth E-18.

Cmecp meranona ¢ MN® (peakumoHHas cMmech) HarpeBaercst B TeruiooOmeHHuke T-4 mapom 0,6 MIla mo
Temrieparypsl He Oosee 55 °C u mocrtymaer B peakrop P-5.

[MapokonneHcar u3 TemooOMeHHHKa T-3, depe3 KOHAEHCATOOTBOMYHK, OTBOAMTCS B IEXOBOW KOIJUIEKTOP
MapoKOH/IEHCATa.

IIpomecc cuaTesa MTBD mpoTekaer B peakrope anmabaTHUECKOTo THMA B JKUAKOW (ha3e Ha KaTaiam3aTope.
[Iponecc cuHTE3a 3K30TEPMUUECKHI, B PEaKTOpE UMEETCs TPH spyca Karanuzatopa. B BepxHeil yactu peakropa P-5
perynmupyercst nasienue He 6oiee 1,15 MIla kiamaHoM yCTaHOBIEHHOTO Ha TPyOOMPOBOJE BBHIXOJA M3 peakTopa
PEaKIMOHHOH cMecH Ha MTanue KoJoHHbI KT-11

B kaxaom cnoe karanmzaTopa peructpupyercss comportupiienue He Oosee 0,1 MIla. B HuxHell uactu
Ka)XJIOTO sipyca KaTalu3aTopa perucTpupyercsi remneparypa He 6osiee 77 °C mocne 1-ro ciost u He 6onee 70 °C
rocie 2-1o u 3-ro cioes.

Temno 3K30TEpPMHUYECKON peaklUM IOCIEe BEPXHEro spyca KaTaau3aTopa CHHMAETCS OXJIaXACHUEM
peakuuonHo#t cmecu ot 77 °C o 55 °C B Teruioodmennuke T-6 060poTHOM BOIOM.

Temno peakiuu mociie BTOPOTo spyca KaTann3aTopa CHUMaeTcs B TeruioooMeHHuKe T-7 000poTHOH BOIOH.

Ha nunusx BhIXoAa peakIMOHHOM CMecH M3 KaXKJI0M CeKUuMHu peakropa P-5, a Taxke Ha JMHUU BX0Ja
PEaKIMOHHONH IMXTHI B peakTtop, uMetorcs (uibtper D-8, @-9, ®-10 mms ymoBa BO3MOXKHO YHOCHMOTO
KaTtanu3zaropa. JlaBieHue /10 U rnocie GUIbTpa KOHTPOIUPYETCSI [0 MECTY MaHOMETPaMHU.

Y3en pa3geneHus peakIMOHHONW CMecH | BbIesieHus ToBapHoro MTED

Peaknmonnas cmeck u3 peakropa P-5 mocrynaer B pekTudukanuoHnyto kojnonHy Kr-11.

Komonna Kr-11 mnpennasHaueHa Juisi OTTOHKM HW300YTaHOBOHM (pakinuMu M3 PpEaKkIMOHHOM cMecu NpH
nmasiieHnn He Bhime 0,67 MIla, Temmeparype ky6a ve Boime 135 °C u remmnepaType Bepxa He 6onee 51 °C. Oborpes
Kyba koJoHHbI KT-11 mpou3BOAMTCS B BBIHOCHBIX KHITATHIbHUKAX T-12, B MeXTpyOHOE HNPOCTPAaHCTBO KOTOPBIX
noaeTcs nap gasnerreM 0,6 MITa.
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ITapbr u300yTaHoBOM (pakumu ¢ Bepxa KoyoHHBI KT-11 mocrynaror B KoHmeHcarop T-15 oxiakmaeMbiid
000pOTHOM BOJIOH, TIe KOHICHCUPYETCSI U CIMBAIOTCS B eMKOCTh E-16.

B miemoByto smHMio kononHel Kt-11, monaercs map 1,4 Mlla st oTMBIBKM M300yTaHOBOW (DpaKuyy OT He
TIPOPEearrpoBaBILIero METaHoMa B KoymrdecTse 10 2,0 T/9ac.

B emkoctn E-16, ruppaBnudeckd 3amoJHEHHOHM, MPOMCXOAWT OTCTOM M paccioeHHe cMecH H300yTaHOBOW
(dpakiu 1 MeTaHoNBHOI Bozbl V300yraHoBas (pakius u3 BepxHEW yacTh eMKocTH E-16 OTBOIOMTHCS BO BTOPYIO
oTcToiiHyr0 eMKocTh E-17. N300yranoBas ¢pakuus u3 emxoctd E-17 Hacocom H-19 momaercs B xononny Kr-11 B BHIE
¢urermbr (irermoBoe uucino 0,5). M30bITOK M300yTaHOBOW ()paKIUU TEM K€ HACOCOM OTKAYMBACTCA Ha CKIaJ] C
KOppEKIHEeH 1o ypOoBHIO B eMKocTH E-17.

MeTtanonbHas Boja ¢ Hu3a eMkoctei E-16, E-17 crekaer B emkocth E-18. U3 emkoctu E-18 MeTanonanHas
BOJIa OTBOANTCS Ha CKUTAaHME HA YCTAHOBKY 00€3BPEXHMBAHMUS XUMHUYECKHU 3arPSI3HEHHBIX CTOUYHBIX BOJI.

KyooBas xxunaxocts kosoHHbI KT-11 (MTB3-pextnduxkar) nacocom H-13, nogaercs B Teruooomennuk T-14,
rae oxnaxaaercs oT 135 go 40 °C obopotHoit Bogoit. MTBD, oxnaxnennslii B Temooomenanke T-25, oTBouTCA
Ha cknaa. [lpu HeoOxoauMoctu manbHedmei ounctkn MTBD B kononHe KT-20, TaHHBIA TPOIYKT OXJIAXKIACTCS B
teroooMenHuke T-25 ot 135 o 60 °C u HanpasiisieTcsi Ha muTaHue KoJoHHbI K1-20.

HMcxonHele naHHBIE:

IIpousBoauTensHOCTh ycTaHOBKU 10 MTB3 ToBapHomy — 50000 TOHH B rof.

T'omoBoit porn padogero Bpemenu 8400 gacos.

MosbpHOE cooTHOIIEHHE MeTaHo/u300yTuien 1,075:1

Konsepcus uzobyruiena - 93,5%.

CenektuBHOCTE n300yTHiieHa Ha MTED — 99,0%.

CeneKTHBHOCTB M300yTHIIeHA Ha 1un300yTHieH — 0,6%.

CenexruBHOCTH n300yTIuIeHa HAa TMK — 0,4%.

Coneprxanue peareHToB B ToBapHOM MTBD:

MTBD — ne menee 98,0%.

TMK - ue 6oiee 1,5%.

mum3o0yTiieHa — He 6oxee 1,5%.

[orepu MTBED — 0,5 % ot Becero obpazossiBaemoro MTED.

OcHOBHas peaxIus:

i-C4Hg + CH30H - C4;HgOCHj; (06pazosanne MTBED)
[ToGouHbIe peakunu:

i-C4Hg + H,0 > C4HyOH (06pazosanne TMK)

2 i-C4Hg > CgHig (0Opa3oBanue quu3o0yTHiIeHa).

9 BapuaHT

Ha ocHoBe npeyiokeHHOT0 MaTepuana:

1. CocTaBHUTh CXEeMY MaTEpHAIbHBIX IIOTOKOB.

2. CocraBuTh MaTepHalbHBIA OajaHC JaHHOTO peakTopHoro Oioka. PaccuuTarh pacxojaHbie
KO3 HUIMEHTHI IO CHIPHIO.

3. CocraBuTh TEIUIOBOH OalaHC peakTopa OKHCICHUS 3THIICHA.

OkmucjieHHe ITHJIeHa.

IMpomecc moONMy4eHUs OKUCH OSTWJIEHA COCTOMT M3 JIBYX MapajlieNlbHO pabOTaIoMNX JIMHUH.
PaccMoTpuM 0o1HY U3 HUX.

OtuiieH ¢ 3aBoja sTwieHa win ¢ YOTII mo »TuieHONMpoBOAy ¢ HaBieHHEM He MeHee 22,5 Oap
oiorpeBaeTcs B TerioooMeHHuke 1no3. T—1 u pa3zensercs Ha JiBe JMHUYU CHHTE3a. B MeXTpyOHOE MPOCTPaHCTBO
TEIUNI00OMEHHHKA TIOaeTcs map ¢ JaBJjeHreM 9 Oap Ui moAnepKaHus TeMIIepaTypsl 3THiIeHa B mpenenax 45+55 °C.
O4nnieHHBIH OT MEXaHMYECKUX MPUMECEH, STHJIEH NOCTYHaeT B CTAHIUIO CMELICHHS, I'/Ie CMEIIUBACTCS C
HUPKYJISIHOHHBIM Ta30M, MMOCTyNaIMUM 13 abcopdepa mo3. Kr—1.

OOGorameHHbIl ATUIEHOM B CTaHUMHM CMEIIEHUS LUPKYISILIUOHHBIM ra3 IOCTyaeT Ha Bcac
Komnpeccopa no3. K—1 misg gqoxumanus.

Kucnopon 3 nmexa Ne 2408 (AKC) ¢ maBienneM He HIDKe 27 Oap mogaercs B kamepy cmemenuss C—1
JUISL CMEUIEHUsS] ¢ 00OTaleHHBIM 3THJICHOM UHPKYJSLMOHHBIM I'a30M, MIOCTYIAIOIINM OT KOMITpeccopa Mo3.
K-1. CwmemeHne IMPKYISIMMOHHOTO Tra3a C KHCIOPOJOM MPOXOJUT 32 CYET TypOyJIEHTHOCTH TIOTOKa
LUPKYJSIIAOHHOTO ra3a U KHCIOpo/a.

JIiist mHEpTHOTO pa30aBieHNs HUPKYIAHIOHHOTO ra3a, ¢ IeIbio HOAAeP)KaHus KOHLIEHTPALMH KUCIOPOAa U
STWJIEHA B 33JaHHBIX B3PHIBOOEC30MACHBIX MpejAesiaX, B JMHUIO HAarHETaHUs KoMmmpeccopa mo3. K—1 BBoauTcs
0asTacTHBIN a30T AaBieHueM 29 Oap.

HupkynsamuonHelii Ta3 w3 abcopbepa mo3. Kr—1 mocrymaer Ha Bcac Kommpeccopa mo3. K-1,
IpeaBapUTeIbHO CMemuBasich ¢ 3TuiIeHoM. Kommpeccopom mo3. K—1 mupkyasuoHHBIN ra3 nojaercs B CTaHLHUIO
cmemenust C—1. B nuHMIO HarHeTaHUs KOMIIpeCcCOpa BBOAMTCS OatacTHbBIM a3oT. KoHLEHTpamus Kuciopoaa u
9THWJIEHA B IMPKY/SIMOHHOM ra3e Ha BBIXOJE W3 CTaHIWU cMmemeHus C—1 KOHTPOJIMPYETCS M PErucTpHpYIOTCS
aHaJIM3aTOPaMH.
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Ha BbIXOZ€ M3 CTaHIMM CMEIIEGHHS LUPKYJIALUOHHBIM ra3 AEIUTCS Ha JBa MOTOKA M IOCTYHAaeT B
TpyOHOE TPOCTPAHCTBO TEIIOOOMEHHHKOB 1mo03. T—2,3, rame HarpeBaeTcs no Temmepatypel 190-237 °C
MOTOKOM KOHTAKTHOTO ra3a, BBIXOSMIEro U3 peakTopoB mo3. P—1,2. IIpu moBeIIeHUN aBiIeHUS Ha BXOJE B
TpyOHOE MPOCTPAHCTBO TEII00OMeHHHKOB 1o3. T—2,3 mo 28 Oap, Ha Beixone 30,5 Gap cpabareiBaeT pa3pbIBHAS
MIpeAoXpaHHUTEIbHAS MEMOpaHa 1 ra3 CTpaBJIMBaeTcs B atMocgepy.

Jns moBplmIeHUsT U30MpaTENbHOW CIIOCOOHOCTH KaTalK3aTopa B IHUPKYJISAIUOHHBIN ra3 mocie
CTaHIIUU CMEIICHHS B KaKJIyIO JIMHUIO CHHTE3a BBOJMUTCS JUXJIOPITAH B TOKE a30Ta.

A3zot ¢ naBnenuem 29 Oap nojaercs B eMKoOCTh 1mo3. E—3, rie Hachllaercs mapaMu IUXJIOpITaHa U
M0JIaeTCsl B TPYOOIPOBOI IMPKYJISILIMOHHOTO ra3a Mocjie KaMephl CMELICHHSI.

HarperTblil HMpKY/ISILMOHHBIN ra3 U3 TPYOHOTO MPOCTPAHCTBA TEIJIOOOMEHHHUKOB 1o3. T—2,3 mocrynaer B
BEPXHIOIO YaCTh TPYOHOTO MPOCTPAHCTBA PEaKTOpOB mo3. P—12.

C HWKHEH YacTH peaKTOPOB KOHTAKTHBIN ras ¢ remmneparypoil 225-282 °C moctymnaer B MEXTpyOHOE
MPOCTPAHCTBO TETUIOOOMEHHUKOB 1mo3. T—2,3, rae oxiaxkmaercs no temmepatypbl 93—105 °C 3a cuer ormaum
TeIJla LMPKYISLMOHHOMY Ta3y, MPOXOAsIleMy [0 TpyOHOMY IpPOCTPAHCTBY, IIPU O3TOM TPOUCXOTHUT
KOHJCHCALUs BOJbI, coaepxamieiics B raze. KongeHcar yepe3 KOHAEGHCATOOTBOJYUKH HAIPABISETCS
3a CYeT Mepenaja AaBJICHUS B CUCTEMY LUPKYISIIMOHHOM Boabl. [Ipu noBblieHUH AaBieHus B peakropax 1o 30,5
0ap cpabaThIBAIOT pa3pbIBHBIC MPEIOXPAHUTEIILHBIC MEMOPAHBI.

W3 MexXTpyOHOTO TIPOCTPAHCTBA TEIUIOOOMEHHUKOB 1103. T—2,3 KOHTAaKTHBIN ra3 MOCTYyIMaeT Ha abCopOInio
OKHCH ITHJIEHA B BEPXHIOIO cekiuio abcopbepa no3. Kr—1. B 3T0ii cexnum ycranoByieHo 30 cUTYATBIX Tapesyok,
a B HIOKHEH ceKnmu (cemaparope) CMOHTHPOBAH KarUIEOTOOWHHUK Ul OTHENEHHUS YHOCHMOTO C Tra3oM COpOCHTa.
KoHTakTHBIH Ta3 mojaeTcss IMOJ HWKHIOI Tapesky abcopbepa mo3. Kr—1, cBepxy mnomaercss Ha oOpolleHHE
UPKYJISIIUOHHAs Boja (TOIuid copOeHT — caalbiit, 7% pacTBOp TIHKOJIEH) ¢ Temmeparypoi He Oosee 34 °C.
HupkynsiunoHHast BoJa, HACHIIIEHHAs OKUCHIO 3THIJIEHA, BBIBOAMTCSA M3 KyOOBOW YacTH BEpXHEHW CEKIHMH
abcopbepa mo3. Kr—1.

OunIeHHBI OT OKWUCH ATHIICHA KOHTAKTHBIN ra3 (MUpKYyJISIUOHHBIN ra3) U3 BepxHeW dactu abcopbepa
no3. Kt—1 ¢ remneparypoit 30—35 °C nmoctynaer B cemapallMOHHYIO HIXKHIOIO 4acTh ammapara, Tie MPOUCXOIUT
OTJEJICHHUE )KUAKOCTHU OT rasa.

OcHoBHast 4acTh Tra3a M3 cenaparopa abcopbepa nmo3. Kt—1 HampaBmiseTcst Ha Bcac KOMIIpeccopa Mo3.
K-1, npyras — B konuuectBe He 6osee 800 Kr/4 — OTBOAMTCS HA CKUTAHHE B MeUb. DTOT BHIBOJI OCYLIECTBIISIETCS C
LIENIBI0 YIIAJICHNSI M3 CHCTEMbl HHEPTHBIX Ta30B (aproHa, a30Ta), a TaKKe METaHa, 3TaHa MOCTYMAIONINX B Ta30BYIO
CMECH C CBIPBEM.

Cucrtema TEMJIOHOCHTENS IpEIHA3HAueHa Ui OTBOJAA TEIUIa W3 30HBl PEAKIUHM OKHCICHHS 3THIICHA
KHCIIOPOAOM.

B kadecTBe TerIoHOCHUTENS HCTIONB3yeTCs «MooumbTepM—605.

B cBsa3m ¢ TeM, 4TO B mponecce KOHTAaKTHPOBAHHS BBIJEISETCS OOJIBIIOE KOJIMYECTBO TEIUIA, JUIS
Ka)JI0OTO PeakTopa MpeaycMOTpeHa He3aBUCHUMasl CUCTeMa TEeIIOHOCUTES.

Tennonocurens Mapku «MoouiapTepM—605» MmocTynaer B BEPXHIOI YacTh MEXTPYOHOTO NMPOCTPAHCTBA
peaxTopoB mo3. P—1,2, HarpeBaercs 3a cUeT TeIUla peaklMy U MOCTymaeT Ha Bcac HacocoB mo3. H-1,2,3,4. Ot
HAacOCOB YacTh TEIUIOHOCUTENS IIO/AeTCsi B TPyOHOE MPOCTPaHCTBO KOTJIOB-yTHiHM3aTopoB 1o3. Ko-1,2, rme
OXJIaXK/IaeTCs 3a CUET MCIapeHHs KOHAeH caTa U MoJy4eHHs BTOPHYHOTO Iapa 24 6ap.

ITocne xotnoB-yrunmzaTopos 1mo3. Ko—1,2 oxmaxaeHHas yacTh TEIUIOHOCHTENS OOBEIUHSIETCS C OPYron
YacThI0 TEIUIOHOCHUTENS, KOTOpas HE NPOXOTUT KOTIBI-YTHJIM3aTOPbl, M OOMMH MOTOK IMPKYJIHPYIOIIETO
TEIJIOHOCUTENIsI HAIPABJISIETCsl CHOBA B BEPXHIOI 4YacTh MEXTPYOHOTO IMPOCTPAHCTBA peakTopoB mmo3. P—1,2.
TemmnepaTypa MoOuIBTEpMa Ha BXOJ€ B peakTopsl mo3. P—1,2 coctaBmser 225—-271°C. Ins npeaoTBpameHus
MECTHBIX NEpPErpeBOB KaTallu3aTopa B peakTopax Iepenaja TeMIepaTyp MexXJy MOOWIBTEPMOM Ha BXOJE B
PEaKTOPBI 1 KOHTAKTHBIM Ta30M Ha BBIXOJE HE JIOJDKEH npebiuats 17 °C.

Temmeparypa MoOWIbTEpMa Ha BBIXOJC M3 peakTopoB coctaBisieT 230—280 °C. [Ins wuCKIrO4YEHUs
TeperpeBa BEPXHUX YacTed peakTopoB 1mo3. P—1,2 u3-mom BepxHed TpyOHOU pelmieTKH MOCTOSHHO OTBOJUTCS
4acTh MOOMIbTEpMA U TIo1aeTcs B OydepHble emkocTH 1103. E—1,2.
3ananue 2.

Tl'onoBas nponsoauTenbHOCTH yeTaHOBKH 200000 THICSY TOHH/TOA TOBAPHOI OKUCH 3THIICHA.

D¢ dexTnBHOE Bpemst paboThl ycTaHOBKH 350 aHEl B roy.

Konsepcus stunena 11%.

CenexTuBHOCTH Ipolecca okucnenus 80% macc.

TexHn4ecKkuii 3TUIIEH conepKuT 1% mpumecel, TEXHHUECKNH KHCIOpox 2% mpuMeceii.

MosbHOE COOTHOIICHNE MEXTy TOOOYHBIMHU MpoAyKTamu 6,3 : 1,2.

CocraB oJIaHHOTO CHIPbs: 3THJIeH — 4% 00., kucnopoa — 7% o0.

[eneBast peakuys HOIyIEHUS] OKUCH 3THIICHA!

C2H4 + 0,502 — C2H4O

[TobounbIe peakium:

C,H, + 0,50, — CH3;—CHO
C2H4 + 302 - 2C02 + 2H20
3aganue 3.
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CocraBuTh TEIJIOBOM OallaHC peakropa MOJYyYeHUs] OKHCH 3THJICHA, €CIH IPOLIECC OCYIIECTBIAETCS B

peakTope H30TepMUYECKOro THia. PaGouas Temmeparypa 210 °C, temneparypa xnazarenta (1udeHmIa) Ha BXOIE B

0 0 N

peaktop 150 “C, Ha Boixoae 198 “C. [lotepu B OKpyXaroIyto cpeny cocTaBistoT 1,5% OT KOJU4ecTBa MoABOAUMOI
TEIUIOTHI.

VYacTHHUKH peaKkinm AHs, xJIx/Moi1b Cp, JIx/monn K
H,O -241,81 33,61
CO, -393,51 37,11
0, 0 29,37
C,H, 52,30 43,56
Oxuch THIIEHA -52,63 48,50
AreTanperun -166,00 54,64
Judennn 182,09 162,34

10 BapuanT

Ha ocHOBe IpeuI0KeHHOTO MaTepHana:

1. BBISIBUTD OCHOBHBIE XUMHUYECKIE PEAKIIUH, COCTABUTH CXEMY XUMHUYECKUX MPEBPAIICHHUH.

2. CocraBuTh CXEMY MaTEpUAJIbHBIX ITIOTOKOB, ONPEACINTL CTalUN U o60py11013aH1/I;1, BXOJAIIUE B KAKIYIO
CTaJIHIO.

3. ChopMynupoBaTh UCXOIHBIC TAHHBIE.

4. CocTaBuTh MaTepHAIBHBIA OanaHC NaHHOTO mponecca (10 ammaparam), ONpPENEINTh PACXOHbIE
K03 hUIMEHTEI.

5. OmpenenuTs B3aMMOCBS3b MEXKIYy ammaparamMd (B BUAe (YHKIHNOHAIBHBIX OJIOKOB), COCTaBHTh
MIPUHIMITHAIBHYIO CXEMY JaHHOTO XMMHKO-TEXHOJIOTHUECKOTO ITpoLiecca.

6. CocTaBUTH CXEMBI TEIIOBBIX TOTOKOB.

7. OmpeziernieHye KOJIMYEeCTBa 3aTPauuBacMON SHEPIUH.

CuHTe3 MeTHITPETOYTHI0BOTO 3dupa.

Jedumur u moporoBusHa O€H3MHA, CTABIIME AKTyalbHBIMH B HACTOSIIEE BPEMs, BBIHYXAAIOT HCKATh
HOBBIC OKTAaHOIIOBBIIIAOIINEC KOMIIOHCHTHI TOIIJIMB. OxcHureHaTHbIC JIO68.BKI/I HCHOJIB3YIOT I  YJIY4YHICHUA
9KCIIITyaTallHOHHBIX CBOMCTB HE(TAHBIX TOIIMB M COKPALICHUS pacxoja He()TH Ha MPOM3BOACTBO TOIUIMB JUIS
aBTOMOOWIEH. bojiee TOro OKCHreHaThl CHIDKAIOT COJEP)KAaHME TOKCHYHBIX BEIIECTB B BBIXJIOMHBIX TIa3ax,
YBEITUYMBas OJTHOTY CTOPaHUS YIIIEBOIOPOJIOB.

B3amen OeH3nHa B KayeCcTBE MOTOPHOIO TOIUIMBA HAlUIM TPUMEHEHHE METAHOJ W 3TaHoJ, KOTOphIC
JNO00aBJSIIOT B KoJiMyecTBE 10 5% JMOO HCIOJIB3YIOT LEIMKOM BMecTo OeH3uHa. Husmme cnupthl o0nanaroT
JIOBOJIHO BBICOKHM OKTAaHOBBIM uuciioM (6onee 100), 9To MO3BOJISET MCIONB30BAaTh MX B KadeCTBE HPHUCAIOK B
aBTOMOOWIBEHOM OeH3uHe. OJHAKO OT CIHMPTOB B KauecTBE OKCHUIEHATOB NPHUXOANUTCS OTKA3bIBATHCS BCIIEICTBHE
TOTO, YTO OHM 00JIaIAI0T XOPOIIEH PAaCTBOPUMOCTBIO B BOZIE, KOTOPAs MPUCYTCTBYET B OeH3MHaX. CIUPT MEPEXOAUT
B BOAHYIO (ba3y, B pe3ynbTare 4ero NMpoMCXOAUT HEXeaTelbHOe paccioeHne. Takxke MeTaHod obiagaer Gosee
HU3KOH TEIUIOTBOPHOI CIIOCOOHOCTHIO U SIBIISICTCS BECbMA TOKCHYHBIM.

Ha opmansblii MoMeHT HamOosiee  BBICOKMMH — aHTHICTOHALMOHHBIMH  CBOMCTBaMH  oOjamaer
MeTunTpeTOyTrioBeiid 3¢up. OH pacTBopuM B OEH3MHE W HE MEPEeXOoAuT B BojHylo ¢asy. ¥ MTBD okraHoBoe
gpcno cMmemeHns pocturaetT 135 OY B 3aBHCHMOCTH OT YTJIICBOJOPOIHOTO cocTaBa OeH3WHA, K KOTOPOMY OH
nobasisiercst. HanOoubIryto aHTHAETOHAMOHHYIO 3((eKTHBHOCTH 3(hUp MPOSIBISIET B COCTaBe OSH3MHOB MPSIMOM
MeperoHKn ¥ Karanutudeckoro pudopmunra. Kpome Ttoro, BBenennme MTBD mo3BOIsE€T yMEHBIIUTH
HarapooOpa3oBaHUE U CHU3UTh TOKCHYHOCTh TOTLIMB.

Teopernueckue ocHOBBI cuHTe3a MTBD.

IMpousBoactBo MTBED 3aHmMaeT BakHOE MECTO CpPEAM HOBBIX IIPOLIECCOB IIEPEpPadOTKH METaHOJIa,
pCain30BaHHbIX B IMTPOMBINIJICHHOCTH.

B ocnoBe cuaTe3a MTBD nmesxxut peakiust O-alKiIHpoBaHUsI METaHOTIA H300YTHICHOM.

Peakuusi sBnsercss oOpaTMMOW M paBHOBECHOH, IIOBBIIICHHE JABJICHUS CIOCOOCTBYET CMEIICHHIO
paBHOBECHSI B CTOpOHY oOpasoBaHus »>¢dupa. [Iporecc mMpoTekaeT ¢ BBIICICHWEM TEIa, BCIACICTBUE YETO €My
OIaronpUATCTBYIOT HU3KHE TEMIIEPATypHI.

Kpome ocHoBHO# 11eneBoit peakunu O-ankuivpoBaHus, npu cuHTe3e MTBD mpoTekatoT aumepu3anms
n300yTHIeHa ¢ 00pa30BaHWEM IMHU300yTHIICHA, THIpATALUs W300yTHIECHA BOJOW, COJEpXKaIlIeHCs B HCXOJHOM
cbipbe ¢ oopasoBanreM TMK u psin ipyrux peakuuii.

B npompmmienHsix npouneccax cuHTesa MTBD Hambosblee pacmpocTpaHEHHE MOJYYWIM B KadecTBE
KaTaJIn3aTOPOB CYIb(GUPOBAHHBIC HOHOOOMEHHBIC CMOJIBI, B YACTHOCTH CYJIb(OKATHUOHHTHI.

BaxxapimMu mapamMeTpaMu, BIHSIFOITIME Ha BBIX0J U kadecTBO MTED, sBisttoTcs Temmeparypa, TaBIeHHE U
COOTHOIIEHHE METaHOJ: M300yTmieH. ONTHMaJIbHBIMK YCIIOBHSIMH SIBJISIIOTCS: TEMIIEparypa B 30HE PEaklH He
Boitie 77 °C; naBnenue He Oonee 1,15 MIla u cootHomenue MmeraHon: uzoOyrmieH = 1,075:1. Ilpu Takmx
rapameTpax KOHBepcusi n300yTuieHa cocrapiseT 93,5%; cenextuBHOCTh M300yTIIIeHa HA MTBD cocrasnser 99,0.
MonbHOE cooTHOIIeHHE Mex Ay nmpoayktamu peakiuu CgHig : TMK=4:3.

Onucanne TeXHOTOTHYECKOM CXeMbI IPOU3BO/ACTBA.
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[Ipouecc cunateza MTBD npoucxoaut B peaktope P—5.

MeraHoJ1 Ha YCTaHOBKY IOCTYMAeT CO CKJIaAa B eMKOCTh E—1, Haxomsmryrocst moJ a30THON MOIYIIKOM.
Hasnenue azotHo# noaymku (0,07 — 0,2 MIla) perymupyercst KJiallaHOM Ha JJHHHU OTBOJA ra30B0# (a3bl Ha (aken
CPEIHETO IaBICHHUSL.

N300yran-uzo0yruieHoBas ¢pakius (MUD) ¢ copepxannem nzoOyrminena 18—20 % macc. mocrynaer Ha
YCTaHOBKY €O cKjaja ¢ nasienreM 1,9 MlIla B rupaBiudecku 3aroHEHHbIN cenapatop E—3 miis oTnenenus Boasl, a
3ateM B TeruiooOMeHHUK T—4. B TpybonpoBox nepen TermoooMeHHKoM T—4 Hacocom H—2 momaercst Takke MeTaHO
JUId TIOJNY4YEeHUs PpEakUUMOHHOM ImuXTel. Pacxox MeraHona peryaupyercs B MOJIBHOM — COOTHOLICHUHU
"u300yTHnen/mMeranon" pasaeM 1/ 1,075. OrnenuBiiasicst Boga U3 OTCTOWHOM 30HBI cermaparopa E—3 oTtBomutcs B
emkocts E—-18.

CwMmeck MeraHona ¢ M@ (peakmmoHHas cMeck) HarpeBaercs B TermiooOMenHuke T—4 mapom 0,6 MIla mo
Temreparypsl He Oosee 55 °C u moctymaer B peaktop P—5.

[Tapoxonnencar u3 TemnoooMeHHNKa T—3, dyepe3 KOHJEHCATOOTBOAYHK, OTBOJMUTCS B LI€XOBOH KOJUIEKTOP
TIApOKOH/ICHCATA.

IIponece cunteza MTBED npoTekaeTr B peakTope agnabaTUYecKOro THIIA C TPEMs IpycaMH KaTaau3aTopa B
xunkoit Qaze. B BepxHeit wactu peaktopa P—5 perymmpyercs nmaBmenme He Oomee 1,15 Mlla kmamanoM,
YCTaHOBJICHHBIM Ha TPYOOIPOBOJIE BBIX0O/Ia U3 PEaKTOpa PeaklMOHHOW CMECH Ha ITuTaHKue KOJIOHHBI K1—11.

B kaxxnoMm cioe katanmmzaTopa perucTpupyercs compoTuBieHne He Oonee 0,1 MIla. B HmkHel wactn
KaXJOTO spyca KaTajim3aTopa peructpupyercs temmneparypa He 6onee 77 °C mocne 1-ro cios u He 6osee 70 °C
nocie 2-ro u 3-ro cioes.

ITocrne sipycoB KaTaau3aTopa peakIiHOHHAs cMech oxiaxkaaercs 10 55 °C B TemnooOMennukax T—6 u T—7
000pOTHOM BOJIOM.

Ha nuHuMSX BBIXOJa peakIMOHHOW CMECH M3 KaKAO# cekumu peakrtopa P—5, a Taxke Ha JMHUM BXOJa
PEaKIHOHHON IMMXTHI B peakTop, uMetorcs ¢misTpel O—8, ©—9, ®—10 mia yiaoBa BO3MOXKHO YHOCHMOTO
KaTtanu3zaropa. JlaBieHue /10 ¥ rocie GUIbTpa KOHTPOIUPYETCSI [0 MECTY MaHOMETPaMHU.

PeakunonHnas cmech U3 peakropa P—5 mocrynaer B pekTudukanoHuyo kosoHHy Kr—11.

Komonna Kr—11 mpemna3sHaueHa Ui OTrOHKM H300yTaHOBOHM (pakiuM M3 PEaKIMOHHOW CMECH IIpU
nasyienun He Bhime 0,67 MIla, Temneparype kyoa e Bbimie 135 °C u Temnepatype Bepxa He 6oiee 51 °C. Obdorpes
Ky0a kooHHBI KT—11 Mpou3BOAMTCS B BBIHOCHBIX KHIATHIBHHKAX T—12, B MeXTpyOHOE MPOCTPAHCTBO KOTOPBIX
nonaercs nap nasiaeHuem 0,6 Mlla.

[Maper n300yranoBoit (pakmum ¢ Bepxa komoHHE KT—11 moctynator B KoHIeHCcaTop T—15, oxmaxmaembIit
000pOTHO BOJIOH, T/Ie KOHJEHCUPYETCSI U CIIMBAIOTCS B eMKOCTh E—16.

B mmemoByro ymHuro konmoHHB! K1—11 momaercs map 1,4 MIla 11 oTMBIBKHM M300yTaHOBOM (Dpakiiy OT
HENpOpearnpoBaBIIEro MeTaHOJIa B KOJIMYECTBE 10 2 T/4ac.

B emkoctn E—16, runpaBnuuecku 3arojHEHHOW, MPOUCXOIUT OTCTOM M PACCIOSCHHUE CMECH HM300yTaHOBOIi
(bpakupy ¥ MeTaHONBHOW Bozapl. M3o0yraHoBas ¢pakums W3 BepxHeW dacTH eMKOCTH E—16 OTBOIMTBCS BO BTOPYIO
orcroiiHyro emkocTh E—17. M3o0yranoBas dpakims u3 emxoct E—17 wacocom H—19 momaercs B xononny K1—11 B
Buze ¢uermel ((rermoBoe uucio 0,5). M36pTox m300yTaHOBOH (DpaKIUK TEM e HACOCOM OTKAYMBACTCS HA CKIIAN C
KOppeKIHeH 1o ypoBHIO B eMkocTd E—17.

MertanoasHass Boga ¢ Hu3a emkocreii E—16, E—17 crekaer B emxocth E—18. U3 emxoctu E-18
METaHOJIbHAS BOJIa OTBOJMTCS Ha CKUTAHHE HA YCTAHOBKY OOE3BPEKHMBAHUS XUMHUYECKU 3arpsS3HCHHBIX CTOUYHBIX
BOJI.

Ky6oBas xumkocts konoHHE KT1—11 (MTBD—pekTudurar) Hacocom H—13, momaercss B TEII00OMEHHUK
T—-14, rae oxnaxmaercs ot 135 mo 40 °C obopotHoit Bomori. MTBD, oxnmaxkaeHHBIH B TemiooOMeHHuke T—25, ¢
coJiep’kaHneM OCHOBHOro mnpoaykra menee 98,0%, TMK we Oonee 1,5% u numzoOyrunena He Oomee 1,5%
otBoauTCs Ha ckiaa. [Ipm HeoOxomumoctn manpHedrnerd ounctkn MTBD B kononne K1—20, maHHBIA MPOIyKT
oxynaxaaercs B TeroooMerHanke T—25 ot 135 mo 60 °C u HanpasiseTcst Ha TUTaHue KoJoHHBI KT—20.

B xone Beienenns roBapaoro MTED npoucxoaut 1o 0,5% motepsb OT Bcero 00pa3oBbIBAEMOTO MPOIYKTA.

TpeboBanns K ohpopMIICHHIO:

KontponsHas pabora odopmisercs B TeTpaau. 3aJaHUS TPEOYIOT OTBETa Ha TEOPETUICCKHUE BOIPOCHL, B
KOTOPBIX HEOOXOAMMO JIaTh HOJIHBIN, Pa3BEPHYTHIH OTBET Ha IOCTABJICHHBIH BOIPOC M IPAKTUYECKHE BOIPOCHL. B
KOHIIE pabOThI HEOOXOIMMO YKa3aTh CIIUCOK HCIOIb30BaHHON JINTEPATYPHI.

Bapuant KOHTponbHOWH pabOTHl BHIOMpAEeTCs CTyIEHTAaMHM IO IOCIEIHUM LudpaM HOMepa 3a4eTHOH
kHIKKM ¢ 1 mo 10 Bapuant. Ecnm mnocnepnue nmdpsl HOMepa 3a4eTHOW KHWKKHM Oosbiie 10, To BapuaHT
BBIOMpaeTCs Mo CyMMe JABYX IocienHux nudp. Hanpumep, nocnennue nudpbl HOMepa 3a4eTHONH KHMXKKH 23, 3TO
COOTBETCTBYCT 5 BapuaHTy KOHTPOJIbHOI'O 3aJlaHuA.

Kpurtepnu onenku:

- MakcuManbHO 20 6aITOB 32 KOHTPOJBHYIO paboTy;
- MHHUMAITLHO 12 0aJIOB 32 KOHTPOJIBHYIO Pa0OTy.
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