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IMacnopT poHIa OLIEHOYHBIX CPEACTB

o qucnururHe (Moxynro) B1.B.07 OcHOBEHI MpoeKTHpoBaHHs HedTenepepadaThBAIOIINX TPOU3BOJICTB

No KonTtponupyembie pa3aeinsl (TEMBbI) Kon N
KOHTPOJIHUPYEMOH HanmeHoBaHME OLICHOYHOTO CpeNCTBa
n/m JHCIHTUTHHBI
KOMITCTCHI[HH
3aounasn ¢.o.
10 cemecTp
1 MaccooOMEHHBIE MTPOIIECChI U aNapaThl I1K-3.1, I1K-3.2, Hoxnan (pedepaT), KOHTpPOJIbHAs paboTa,
I1K-3.3 KOHTpOJIbHAsL paboTa (JOMaIlHsIs), IK3aMeH
5 I'mapoMexaHn4ecKHe MpOoLEecChl U IK-3.1, TIK-3.2, Hoxnan (pedepar), KOHTpoJIbHas padoTa,
ammaparbl I1K-3.3 KOHTpOJIbHAsI paboTa (JJOMalIHss), 9K3aMeH
MunumansHOe MaxkcumanbHoe
Ne O1eHUBAONNE MEPOTIPUATHS KomunuectBo
KOJINYECTBO OAUIOB | KOJIMYECTBO 0alIoB
3aounasn ¢.o.
10 cemecTp

Hoxwnan (pedpepar) 1 12 20
KontponsHas pabota 1 12 20
KOHTPOJIbHAsA padoTa (JOMAaIIIHs) 1 12 20
4 OK3aMeH 1 24 40
Hroro 60 100

[ITxana nepeBo/ia UTOrOBOTO peHTHHrOBOrO 6amna R, (s sx3aMeHa):

WuTtepBai 6amioB pedTHHTa

OrneHka

0<R, <60 «HEY/IOBJICTBOPUTEIBLHOY (2)
60<R, <73 «yIOBIETBOPUTEIBHOY (3)
3<R, <87 «xoporoy (4)

87 <R, <100

«oTauaHOY (5)




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

Kadenpa Hedrexumuueckoro cunresa

Hanpasnenue noarotoku: 18.03.01 Xumuyeckas T€XHOIOTHUS
[podunb: XumMuyeckasi TEXHOIOTHUS IPUPOAHBIX YJHEPTOHOCUTENICH U YTIIEPOIHBIX MaTEPHUAJIOB
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Tembl noxaa10B (pedepaToB)

o gucauruimae 51.B.07 OcHOBEI IIpoeKTHPOBaHN HedTenepepadaThIBAIOIINX IPON3BOJICTB
PexTops! KaTanmuTH4YecKUX razodasHbIX IPOLECCOB.
HpI/IBO)II)I MCHIAJIOK U YINIOTHEHHA BpalllaroIUXCs BAJIOB.
TpyOuarsie neun. DyTepoBKa, rapHATYpA TICUCH.
O0opynoBaHue Uil TEPMUUECKOr0 00€3BpEKUBaHNsI CTOYHBIX BOJI.
Tpy6onposoasl. CoennHenus, hacOHHBIC YaCTH, KOMIEHCATOPHI, 3aBIKKH, IPY>KHHHbIEC KIaIllaHbl.
EmkocTHOe 060pynoBaHue. XpaHEHHUE I'a30B U )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, CIUpabHbIE.
TpancnoprupoBka HedTH U ra3oB. EMKocTH U TpyOOIIPOBOIBL
AszeotponHas pektudukanus. Cxema yCTaHOBKH. PaszneneHust cMecw 3TaHOda ¢ BOAOH ¢ moOaBicHHEM
Oensona.
Krnaccupukamms TemmooOMEHHOTO 00OpyZOBaHHA. YCTPOHCTBO KOXKYXOTPYOUaTBHIX M IDIACTHHYATHIX
TEIII000MEHHHUKOB, CPaBHUTENbHAS XapaKTePUCTHKA.
Anmnapatypa s pasieieHus TazoB3Becedl. KOHCTpyKiussT MOHO- M MYJIBTHIHMKIOHOB, TpPYOUYaThix
eKTpoPrIbTPoB. VX IIIIOCH M MUHYCHI.
Knaccugukaryst KOHTaKTHBIX YCTPOUCTB. 'HapoMHaMudecKue pabodyne peKuMbl HacaloK. Y CTPOMCTBO U
MIPUHIMIT ACHCTBUSL HACAJOYHBIX KOJIOHH, WX IUIIOCBI M MHUHYCHL. BnmsHue ¢uierMoBoro umcia Ha
IoKa3aresid peKTUQUKAMK (YeTKOCTh pa3ZeieHHs], pa3Mepbl KOJIOHHBI, PAacXOJbl TEIJIOHOCHTENEH H
MIPOU3BOANUTENHLHOCTh KOJIOHHBI).

10. Kownrakrasle ycrpoticTBa. Knaccudukarus I'napoannaMuueckre pabodne pexxuMbl TaApesok.
YCTpOHCTBO M MPHUHIUI ACHCTBHS TapelbYaThIX KOJOHH, MX IUTIOCHI U MHHYCHL. Brnmsuue ¢iermoBoro
Yyucla Ha T0Kasarend peKTH(UKanuu (4eTKOCTh  pas[eNieHus, pa3Mepbl KOJOHHBL, PacXOJbl
TEIUIOHOCHUTEJEH U MPONU3BOAUTEIEHOCT KOJIOHHEI).
LenTpoOexxHble HACOCHL. YCTPOMCTBO, XapaKTepUCTHKa (10 MPOW3BOAMTENBHOCTH, Hamopy, KII/I,
PaBHOMEPHOCTH MOJAYH).

[opmHeBoit Hacoc. YCTPOWCTBO, XapakTepucTHKa (IO TPOM3BOAWTENBHOCTH, Hamopy, KII/I,
paBHOMEpHOCTH Toja4un). Bo3aymnsie konmaku. ManukaropHas auarpamma. JluarpamMa nojadu.
Bunsl TeueHns JKUAKOCTH (HaOpHOE M OE3HAOPHOE, CTAIIOHAPHOE M HECTALIMOHAPHOE, PABHOMEPHOE U
HEpaBHOMEpHOE). PeXuMbl TeueHus1 KUIKOCTH (JIaMHHAPHBIN, NEepexXoaHbIH, TypOyneHTHbI). Kpurepuii
Peiinonbaca.
OCHOBHBIE 3aKOHOMEPHOCTH W IPUMEHEHHE IICEBJOOKIDKCHHOTO («KHIAImero») cios. Ilepast m BTOpas
KPUTHYECKHE CKOPOCTH NCEBA00KIKEHHOTo areHTa. Ilmocs! u munycst KC.

Kpurepuu oneHku:

3aounas ¢.o.

CryneHT moJpKeH coctaBuTh 1 nokian (pedepar).
- MmakcuManbHO 20 GasioB 3a nokian (pedepar)
- MEHHUMaITBHO 12 Gaytos 3a mokinan (pedepar).



MHNHOBPHAYKHN POCCHUA

HimkHekaMCKUH XUMHKO-TEXHOJOTHYECKUN HHCTUTYT ((uima)
denepanbHOTr0 TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTENHHOTO YUPEIKACHHUS
BbICILIET0 00pa30BaHuUs
«KazaHckuii HallMOHATIBHBIN HCCIIEI0BATENBCKUM TEXHOJIOTMUYECKUN YHUBEPCUTET)

Kadenpa Hedrexumuueckoro cunresa
Hanpasnenue noaroroku: 18.03.01 Xumuyeckas T€XHOIOTUS
[podunb: XumMuyeckasi TEXHOIOTHUS IPUPOAHBIX YJHEPTOHOCUTENICH U YTIIEPOIHBIX MaTEPHUAJIOB

KomnuiekT 3aganuii 111 KOHTPOJIBbHOI padoThI

o mucnuiuinHe 51.B.07 OcHOBBI MpoeKTHpOBaHus HedTernepepadaThIBAIOIIUX MPOU3BOJICTB

«PeleHue 3a1a4u Mo BLIGOPY HACOCOB»

1. IonobOpare Hacoc ajs NepeKayrBaHUs BOJHOTO KOHJeHcara mpu Temmeparype 40° (' u3 emkoctd ¢
atMoc(epHBIM [aBieHHeM B ammapar mox naBieHuem 0.25 Mma. Pacxom komzaencara 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 MCEBIOOXKIMKEHHBIM CIIOEM 3€PHICTOTO MM MBUIEBH/IHOTO KaTalN3aTopa.
Onucarh TEXHOJIOTHYECKYIO CXEMYy IPOMBIIUICHHOW BOJONOATOTOBKH. Boja Kak celpbe H
BCIIOMOTaTEJIbHBIA KOMIIOHEHT MMPOU3BOACTBA. VICTOYHNKH BOBI.
3. Onwmcarb OCHOBBI MEXaHMYECKOH M IIEKTPUYECKOW OYHMCTKH OOXKHIOBOTO Ta3za B IPOM3BOJICTBE CEPHOU

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.
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8
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n

PeaxTops! suaK0(Ba3HBIX MPOLECCOB. Y CTPOHCTBA IS TEINIOOOMEHA.
Tpancnopruposka razos. IlopiiHeBas KOMIIpeccOpHast yCTAHOBKA C YETBIPEXCTYNEHYATHIM CKaTHEM.
. Anmapartsl A1t OYMCTKU ra3oB. MOKpbIE ra3009HCTUTENH U SIEKTPOPHUIBTPBL.
10. TpancnopTuUpoOBKa TBEPIBIX BellleCTB. TpaHCIIOPTEPhI HEMPEPHIBHOTO U MEPUOUYECKOIO ICHCTBHSL.
11. Ckiagckoe obopynoBaHue Ha TpUMepe HedTenepepadaThIBAIOIIETO 3aBOa.
12. TloBepxHOCTHBIE TEIMJIO0OMEHHBIE alaparhbl.
13. KoHCTpyKTHBHBIE HCIIOTHEHHS HacocoB. LleHTpoOeKHbIe, BAKYYMHBIE M CTPYIHHBIE HACOCHI.
14. XpaneHue U TPaHCIIOPTUPOBKA TOPIOYMX U SJOBUTHIX KHJIKOCTEH.
15. PeakTophl KaTaTUTHYECKUX Ta30(a3HBIX MIPOIECCOB.
16. Tpy6ompoBonsl. CoenuHEHHs, YIUIOTHEHHS, JIMHEHHBIC DPACIIMPEHUS W KOMIICHCAIMs, MapKHpOBKa MU

U30JIINS.

17. Anmapartsl 15 pa3zeneHus cycreH3nid. GuibTpsl, OTCTONHNKH, HEHTPUYTH.
18. Apwmarypa. 3aIBHKKH, 3aCIIOHKH, KpaHbI, KJIAIaHbI, PETYJIMPYIOIIas apMaTypa.
19. Csxarue ra3os. 1lopiiHeBbie KoMpeccopsl, 1 P V auarpaMma ujieanbHOTo rasa.
20. KousmaukoBble 1 KJlallaHHbIE KOJIOHBL. BUIBI Tapesok, NepeMBHEIX YCTPOMCTB.
21. IlopiiHeBast KOMIIPECCOPHAsl YCTAHOBKA € 4-X CTYIIEHYATHIM CKaTHEM.

22. YcrpoiictBo ycraHoBoK ABO. MHOroX00BHOCTE TEIJIOOOMEHHHKOB U PEMOHT.
23. Humuaapuueckue Tpyouatsie neurd. OCHOBHBIE MOKA3aTeN! U KiacCHpUKaIHs.
24. PeszepByapHbI€ MTAPKH IS KHUIKOCTEH.

TpeboBanns k 0(hOpMIICHHIO:

Konrposnenass pabora ocdopmisercss B Terpanu. KoHTponbHas paboTa cOCTOMT U3 IBYX 3aJaHUil.
3amaHus SIBJISIOTCS TEOPETHUYECKUMH M OTBEUYAIOT CIEAYIOIIMM pas3zaenaM: «MaccooOMEHHBIE NpOIecChl U
anmnapaTbl», «[ HIpoMexXxaHHUECKHE POLECCHl U allapaTh). 3a1aHusl TPeOYIOT OTBETa Ha TEOPETHUECKUE BOIIPOCHI,
B KOTOPBIX HEOOXOJIMMO JaTh MOJIHBIA, pa3BEpHYTHIH OTBET HA MOCTABJIECHHBIH BOIPOC, a TAKXKE MO IPAKTUYECKON
YacTH PEIINTH 3a]a4y.

Kpurepuu ouenku

3aounas ¢.o.

CTyZneHT NOoJDKeH BBIIOIHUTB OJIHY KOHTPOJIBHYIO PadoTy.
- MakcUMabHO 20 6aJIOB 32 KOHTPOJIBHYIO paboTy
- MUHUMAIBHO 12 6aiioB 3a KOHTPOJIBHYIO PaboTy



MUHOBPHAYKHU POCCHUU

HmxuekamMCknii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) geaepasbHOro
rOCyJIapCTBEHHOT'O OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICIIIETO 00pa3oBaHUs
«KazaHckuii HallMOHAJIBHBIN MCCIIEI0BATENBCKUM TEXHOJIOTMUYECKUN YHUBEPCUTET)
Kadenpa Heprexummuueckoro cuaTesa
Hamnpasnenue noarorosku: 18.03.01 XumMuueckasi TEXHOJIOTUS
[Ipodune: Xumudeckast TEXHOJIOTUS MPUPOTHBIX SHEPITOHOCUTENEH U YIIepOAHBIX MaTEPHAIOB

Bomnpocsl s 3k3amena

o gucruiuinae 51.B.07 OcHOBEI ITpOeKTUPOBAHUS HedTeEnepepadaThIBAIONINX [IPON3BOJICTB

1. MatepuanbHbiii GaaHc MacCOOOMEHHBIX MTPOLIECCOB.
2. Monekynsapras nuddys3us. KonBekus u MaccooTaada.
. Anddepennmanbabie ypaBHEHUS riepeHoca Macchl. [1o1001e MaccooOMEHHBIX MTPOIIECCOB.
. ABrmKymias cuia MacCOOOMEHHBIX IPOIIECCOB.
. OcHOBBI pacuéra MaccoOOMEHHBIX anmnapaToB. Pacdyer nuamerpa anmapara. Pacuer BbICOTHI anmapara.
. PaBHOBecue mipu abcopOumy.
. MarepuanbHBIiA U TEIUIOBON OaaHCH abcopOmuny.
. AGCOpOIIHS MHOTOKOMIIOHEHTHBIX CMECEH.
. Kunernka abcopOrmm.
10. YcrpoiicTBo 1 nmpuHIMIT AeHCTBHs abcopOeHToB. [1neHounsie abcopOeprl. Hacamounbie abcopOephl.
Tapensuateie abcopOepsl.
11. PacnbumBatonue abcopbepsl. CpaBHeHHE aOCOPOLMOHHBIX aIaparos.
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 peKTHHUKALISI.
17. OcobenHocTH pacyera peKTU(UKAIIMOHHBIX anmapaTtoB. PacdeT pekTuduKkanun MHOTOKOMITOHEHTHBIX
cMecel.
18. PaBHOBECHE B CHCTEME )KHIKOCTh-)XKUIKOCTh. BEIOOp pacTBOpUTES.
19. MaTepuansHbIi OaaHC TPOIIECCa KUIKOCTHOW IKCTPAKIIHH.
20. Kunetnka ®)UAKOCTHOM 3KcTpakiinu. OCHOBHBIE CITIOCOOBI MTPOBEACHHS YKCTPAKIIUH.
21. Pacuer skcTpakTopoB. CXeMBI 3KCTPAKIIMOHHBIX YCTAHOBOK.
22. MaccormnepeHoc Bo BHelnHeH (asze. MacconepeHoc B TBepI0# dasze.
23. AncopOrusi. OCHOBHBIE IPOMBIIIIIICHHBIE aICOPOEHTHI M UX CBOMCTBA.
24. PaBHoBecue npu aicopOrmu. MarepuaibHbIi OanaHc agcopouny.
25. Kuneruka agcopouuu. AncopOepbl. YCTpOWCTBO U MPUHIIUI ASHCTBUS a1copOepoB.
26. Pacuer agcop6epoB. JlecopOius. NoHHEI 0OMEH.
27. OcHOBHBIE (PM3MYECKUE CBOWCTBA BIAXKHOTO rasa.
28. TBepmoe Temo Kak 00BEKT cymku. PaBHOBecHe (a3 mpH cymike.
29. MarepuainbHblii 6anaHc KOHBEKTHBHOM CYIIKH. TersioBoi OaaHC CYLIKH.
30. IIpuHIMNHANTEHBIE CXEMBI IPOIECCOB CyIIKH. KMHETHKA CYIIKH.
31. Macconepenoc npu cyuike. [IpogomKuTeTbHOCTb CYIIKH.
32. Pac4er CyImIBHBIX YCTAHOBOK. Y CTPOMCTBO M MPUHITUI JCHCTBUS CYIITUIIOK.
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 BeuiecTBa. CriocoObl SKCTParupoBaHus U PaCTBOPEHHSI.
37. YCTpo#CTBO M IPUHIUI ACHCTBHSA SKCTPAKTOPOB U aIllIapaToOB JJIS PACTBOPEHUSI.
38. PaBHOBECHE TIPU KPUCTAIUTA3AIUH. MaTepHaNbHBIA U TEIUIOBOW OaTaHCHI KPUCTAILTH3AIIHH.
39. Kunetuka kpuctammsamnuy. Pa3aenenue cMeceil KpucTauin3auei.
40. YcTpoHCTBO ¥ MPUHIMI JEUCTBUS KPUCTAIUIM3aTOPOB. KpHcTannusanus paciiaBoB.
41. OcHOBHOE ypaBHEHUE TUAPOCTATUKU. YpaBHeHUe bepuymnu. Ypasuenue ["arena-Ilyaseitns.
42. PacueT quamerpa TpyOOIPOBOJIOB U aNIapaToB. VcTeueHne XKUIKOCTH U3 OTBEPCTHH PE3epBYapoB.
43. T'unpaBnuyecKre METOIb U3MEPEHHUS PAcCX0a )KUAKOCTEH U ra3oB. O0TeKaHNe KUJIKOCTHIO TBEPABIX
TeJL
44. JIpuxeHHe NOTOKA Yepe3 HEMOABUXKHBIE 3e€PHUCTHIE CIOU. [ MIpoANHAMUKA NICEBIOOKIKEHHBIX CIIOEB.
45. TIneHouHOE TedeHue xuakocteil. [ mapoaunamuka 6apooTaxa.
46. CriocoOBI qUICTIEPTHPOBAHUS )KUIKOCTEH. J[poOiieHe U KOaJIeCIIeHITHS KaIlelb.

O 00N ONO1 W



47. JIsmxeHne )KUAKOCTH B anmapare ¢ Memankoi. Pacxos sHepruu Ha nepememnBanre. KoHCTpyKmun
MEIIaJIOK.

48. ITHeBMaTHUecKoe nepemMennBanme. Jpyrue crocoosl nepeMerBaHus.

Kputepuu onenku:
3aounas ¢.o.

- MakcuMaabHO 40 6ajuIoB 3a dK3aMEH,;
- MUHUMAJIBHO 24 Oajuia 3a SK3aMeH.



MUHOBPHAYKHU POCCHUU

HmxuaekamMCcknii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) pemaeparbHOTO
rOCyJIapCTBEHHOT'O OI0/PKETHOTO 00Pa30BaTEIHHOIO YUPEIKICHUS
BBICIIIETO 00pa3oBaHUs
«KazaHckuii HallMOHAJIBHBIN MCCIIEI0BATENBCKUM TEXHOJIOTMUYECKUN YHUBEPCUTET)
Kadenpa Heprexummuueckoro cuaTesa
Hamnpasnenue noarorosku: 18.03.01 Xumuueckass TEXHOJIOTUs
[Ipodune: Xumudeckass TEXHOJIOTHS MPUPOIHBIX IHEPIrOHOCUTENEH U YTIIEPOJHBIX MAaTEPUAIIOB

KonTpoabHnas padora (zomamnsisi) (3aounas ¢.o.)

B1.B.07 OcHoBbI TpoeKTHPOBaHMS HedTermepepadaThIBAIOIIMX IPOU3BOICTB
1 BapuaHTt

Ha ocHOBe 1pei0)KeHHOTO MaTepHana:

1. BBIABUTD OCHOBHBIE XNUMHUECKHE PEAKIIUH, COCTABUTD CXEMY XUMHUYECKUX MPEBPAILICHUH.

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

3. ChopMynHupoBaTh UCXOTHBIC TAaHHEIC.

4. CocTaBUTh MaTepUAIBbHBIN OaJlaHC JaHHOTO Tpollecca (IO ammapaTam), ONPEACTUTh PACXOIHBIE
K03 hULIMEHTEI.

5. Ompenenute B3aMMOCBS3b MEXJy ammapaTamMud (B BuAe (YHKIHOHANBHBIX OJOKOB), COCTaBHTh
MIPUHIMITHATIBHYIO CXEMY JAHHOTO XMMHKO-TEXHOJIOTHUECKOTO ITpoIecca.

6. CocTaBUTh CXEMBI TEILUIOBBIX TOTOKOB.

7. OnpenesneHne KOJIMYECTBA 3aTPAYNBAEMON SHEPTUH.

I'maparanus oKHCH dTHJICHA.

KpynreimM noTpeduTeneM 3TUIEHIINKOIS SIBJISIETCS TPOU3BOACTBO aHTU(PU30B — HU3KO3aMEP3aIOIINX
KHUJIKOCTEH, TIPIMEHSIEMBIX ISl OXJIaX/ICHNS ABUTATeIe BHYTPEHHETO CrOpaHHs aBTOMOOWIIEH U APYruX MallvH, B
Ka4yecTBe XJIaJOHOCUTEIs B pedprkepaTopax, TEIUNIOHOCUTENS B TEIUI00OMeHHO# anmapatype. CrnocoOHOCTh
STHUJICHTIIMKOJIL CMEUINBAaThCsS C BOJOH B JIIOOBIX COOTHOICHHSX ITO3BOJSIET IOJIy4aTh MapKd aHTU(PH30B C
pa3IUYHBIMU TeMIlepaTypaMu 3aMep3aHus (10 -75°C MIPU MAacCOBOM KOHLIEHTPALMU STUJIEHIJIUKOJIS B BOJHOM
pactBope 66,7%).

Take B TNPOMBIIUIEHHOCTH pEaJM30BaHbl CHUHTE3bl MOJMMEPOB Ha OCHOBE OTWICHIJIMKOJS —
MoJIMATHICHTEpeTanara (J1aBcaHa), HEHACHIIICHHBIX MOIMA(HUPOB, MOJNYPETAHOB, ATKHIHBIX cMoil. [lomyueHne
noJM THIICHTepedTasata 1 ero nepepadoTKka B BOJOKHA W IUICHKH SIBJISETCS OJHOM M3 CaMbIX MEPCIEKTHBHBIX
3HAYUTEIBHBIX N0 00BbEeMy oOjacTeil MPUMEHEHUsS STWICHTIHKOJNSA. JTO OOBACHSIETCA TeM, 4TO MOJMd(UpHBIE
BOJIOKHA 00JIaJafoT PSAIOM JIOCTOMHCTB: BBICOKOH IPOYHOCTBIO, 3JIACTUYHOCTBIO, TEPMO- M CBETOCTOHKOCTHIO,
CTOMKOCTBIO K KHCJIOTaM, OKHCIMTENSIM W BOCCTAHOBHTEINSIM, HECMHHAEMOCTBIO, CIIOCOOHOCTBIO COXPaHATh
MpUAaHHYI0 (GOpMy B IIpoIecce IMepepabOTKH BOJIOKHA, XOPOIIMMH 3JIEKTPOHU3OJIMOHHBIMA KadeCTBaMHU.
[Ipou3sBoaHBIC STHICHIITHKOIS (MOHO- M JIUAIICTAThI) IIPUMEHSIIOTCS B KAUECTBE PAaCTBOPHTEIEH.

TeopeTuyeckne OCHOBBI IMIPATAIMH OKHCH 3THJIEHA.

B npombinuieHHOM MaciTae 3THICHIJIMKOIb ITOY4aloT TIaBHBIM 00pa3oM THIpaTalield OKIUCH STHIICHA.
[Ipu rupparanuu, KpoMe STHIEHTIIHMKOIIS, 00pa3yroTcsl IU-, TpU-, TeTpa- U HonudTwieHrmkonu. Ha obpasoBanue
JVSTHIICHTIINKOJIA 3aTpadnBaeTcs B 4,2 pa3a O0JIbIIe OKHCH 3THIICHA, YeEM Ha 00pa30BaHHE TPUITHIICHTITHKOIIS.

YroObl yMEHBIIUTH 00pa30BaHUE MOJMTIIMKOIIEH, THIPATALUIO TPOBOISAT C OONBIINM W30BITKOM BOABI (Ha
1 mMois okucH 3THIeHa OepyT 18 MOJIb BOABI).

ITpu 100% KoOHBEpCUM OKUCH ITUIICHA CEIEKTUBHOCTH Ipoliecca AocTUraet 92%.

BomaHbIil pacTBOp TJIMKOJIEH MMOABEPralOT PEKTH(PHMKALMK Ui YOAJICHHS Biard. BcieacTBHe 3TOro
MIPOUCXOAAT NOTEPHU NPOoAYKTOB 110 0,25% OT MpOU3BOAUTENBHOCTH.

OnncaHue TeXHOJOTHYECKOIH CXeMbI TPOU3BO/ICTBA.

11%-51 cMech OKHMCH 3THIICHA M BOJBI C y3Jla CMEIICHHS MOAAeTCs B PEakTOp CHHTE3a TMKoJs 1mo3. P—1,
Hpe/IBapuTEIbHO HarpeBasch B TPEX MOA0rpeBaTeNsaX. B kauecTBe TEIIOHOCHUTENS IEPBOTrO MO X0y 00T peBaTeNs
1mo3. T—1 ciryuT KOHJAEHCAT KUISATHIFHAKOB BBRITIAPHBIX KOOHH 103. KH—2, Ku—3, Ku—4. Bo BTopoii HarpeBareib
ceIpbs mo3. T—2 momaercst BoasgHON nap Hu3Koro aasyeHus 0,1 MIla. B tpersem mo3. T—3 cmech mojporpeBaeTcs
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 mpoumcxoauT peakius THapaTaldyd OKHUCH JSTHieHa npu fAasieHun 1,2—1,4Mlla,
TeMIIEpaType Ha BBIXOJIE U3 peakTopa — 179-181°C.

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

Bexogsmas u3 peakropa no3. P—1 cunTesa peakimoHHas Macca MOCTYNAET B BBIMMAPHOW — ammapar — I03.
Ku—1 BbImapHO# yCTaHOBKH MPOTHBOTOYHOTO THIIA, COCTOSIIAS M3 YEThIPEX KOJIOHH ¢ Hacamkol «Intalox» ¢pupmbr
«Koch-Glitschy. Peakimonnast macca, comepikaruas 10 12,5% Bec. riaukosneii npu aasieruu 1,3 Mlla, Temmeparype



180 °C nopmaercs Mex Iy BEPXHUM U HIKHUM IAKETAMM HACAJ0K KOJOHHBI 103. Ku—1, paGoTaromeii mo qaBieHuem
0,44-0,63MIla u Temrieparype kyoa 154—165°C B 3aBUCUIMOCTH OT Harpy3KH 10 OKHCH 3THJICHA.

Teno xononue nmo3. KH—1 moaBoanTcs nmoxaveit rperomiero napa gasiaeHus 2,15 MIla B KUIATHIBHUK 1103.
T-4.

B kxauecTBe OpOIIEHHUS YETHIpEX KOJOHH BBIMAPHOW YCTaHOBKU MCIOJB3yeTCS AUCTHILIAT KOJOHHBI MO3.
Ku—4 ¢ temneparypoit 45°C, momaBaemslif HacocoM 1mo3. H—2 u3 mpueMHUKa KOHIEHCATa BBIMAPHON YCTAHOBKH
no3. E—1. ITapsr ¢ Bepxa konoHHsI 103. KH—1 ¢ Temmneparypoir 151-158°C u ¢ conepskanuem rimkonei 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 TNOCTymaeT B Ky0O KoyoHHbI 1mo3. KuH—2, pabotaromeit mpu npasnenun 0,26—0,38 Mlla u
Temneparype Kyoa 144—158 °C, rie mponucxoauT JAanbHEHIIas oTnapka BOIBI U3 PEaKIIMOHHON MacCHhI.

C BepxHei yacTu KoJIoHHBI 103. KH—2 maps! Boas! ¢ Temneparypoit 141-145°C u copepkaHueM IIMKonei
10 0,04% Bec, moaroTcst B MEXTPYOHOE MPOCTPAHCTBO KUMSITUIBHHUKA M03. T—6 B KauecTBE TEMIIOHOCHTEIIS.

Ky06oBast xxuaxocTh kosoHHBI 103. KH—2 ¢ Temnepatypoii 144+152°C u ¢ copepxanueM riauxoneit mo 20,5
% caMOTEeKOM TIOCTYIaeT B KyOOBYIO 4acTh KOJOHHHBI 103. KH—3, rie mpoucxoauT nanpHeimas oTnapka BOIbI U3
peakmmonHOH Maccel. Komonna mos. Ku-3 pabortaer npu temmneparype B kyde 128—135°C u maBnennu 0,14-0,2
MITa. C Bepxa komoHHbl mo3. KH—3 BomsHbie mapsl ¢ Temneparypoit 124—130 °C u ¢ coaepkaHueM TIIMKOJIEH 10
0,03% mocTynaroT B MEXTPYOHOE NMPOCTPAHCTBO KHUIATIIIBHHUKA 1M03. T—7, B KauecTBe TeruioHocuTensd. KyboBas
XKUAKOCTh KONOHHBI mo3. KH—3 ¢ temmnepatypoit 128—135 °C u conepxanuem riukosielt 1o 27% caMoTeKkoM
MOCTyMaeT B KyOOByI0 4dacTb KoJOHHBI 1mo3. Ku—4. Komonna mo3. Ku—4 pabotaer mon BakyymoM. B konoHHe
noanep:xkuBaercst ocrarounHoe aasieHue 0,017 MIla u temneparypa Bepxa 57°C. C Bepxa KojoHHBI 103. KH—4
BOJsHBIE Tapbl ¢ Temmeparypoi 57°C u c¢ coapepxanuem rimkoneit 1o 0,02% mnocTymaloT B MeXTpyOHOE
MIPOCTPAHCTBO KOHAEHcaTopa 1mo3. T—8, oxmaxkmaeMoro oOOpoTHOH Boaoi. CKOHICHCHPOBABIIASCS >KUIKOCTh
MOCTyNaeT B MpPHUEMHUK KOHJeHcaTa Mo03. E—1, HeckOHJeHCHpOBaBIIMECS Mapbl HAMpPaBIAIOTCS Ha Bcac
MapOMKEKTOPHOH ycTaHOBKH 103. [I1DY—1. KuakocTs u3 npruemHanka koHneHcara no3. E—1 macocom H-2 momaetcs
Ha OPOIIEHUE BCEX YEThIPEX KOJIOHH BBIMAPHOHN yCTaHOBKH.

Ky6oBas xunkocts koJoHHBI 1m03. Ku—4 (chipoii rimkois) ¢ 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 npenHazHaueHa Juisl yIaJleHHsS OCTaTKOB BOJBI W3 CHIPOTO TIMKOJIS IIPH TEMIEpaType
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
MPOCTPAHCTBO, KOTOPOIO MOJAETCs BOAsHOM map nasienus 2,15 MIla.

Bomsaple mapel ¢ BepxHEH dYacTH KOJNOHHBI 103. KH—S5 mocTymaloT B MEXTpyOHOE NPOCTPaHCTBO
KOHJICHCAaTOpa CYIIWIFHOW KOJIOHHBI mo3. T—10, oxmaxmaemoro o6opoTHO# Bozjoi. CKOHIEHCHMpOBaBIIAsICS
JKUJKOCTh W3  KOHJeHcaTopa mo3. T—10 mocTymaer B~ TNPUEMHUK  KoHAeHcaTa mo3. E-2, a
HECKOH/ICHCHPOBABIINECS NTAphl HAIIPABIIIOTCS HA BCac MapOYKEKTOPHON ycTaHOBKH 1103. [I19Y—2. U30bITOK BOIBI
13 IpUeMHHKa KoHJeHcara 1no3. E—2 cOpacbiBaercs yepe3 runpo3arsop B X3K. B BepxHIOI0 4acTh KOJIOHHBI HO3.
Ku—5 ot Hacoca mo3. H—4 nonaercs opomrenue u3 npueMHuKa 1mo3. E—2.

Ky0OoBas xuaxocTb KooHHBI 1103. KH—5 ¢ Temmepatypoii 1o 165 °C  u ¢ coxepkanuem Bozsl 10 0,02 %
Bec. HacocoM 1mo3. H—3 monaercst Mexay BEpXHHUM W HIKHAM ITAKETAMHM HAacaJoK KOJOHHBI PEKTH(HUKALUU
MOI' nos. Ku-6.

KosonHna nmo3. Ku-6 npenHasHaueHa Uit HOJTydEeHUS] TOBAPHOTO MOHOS3THJICHIJIMKONS U CHAaOXKEHA ABYMs
nakeramu Hacagok «IntaloX» u yeTeippMst 0THOMOTOUHBIME Tapenkamu Tumna «Provalve» dupmer «Koch-Glitschy.
Kosnonna pa6oraer mpu Temmeparype Bepxa 137-141°C u ocrarounom masnenumu 0,01 MIla. Kompencar us
MapOKEKTOPHOH YCTAHOBKH, COJEPKALMIMNA HEKOTOPOE KOJINIECTBO MOHO3THIICHIJIMKOJIS, COOMPACTCS B IPUEMHUKE
koHzeHcata no3. E-3. Ha yerBepryro Tapenky kosionnsl no3. Ku-6 nmonaercs ¢ierma Hacocom no3. H-6 u3 cbopHuka
no3. E-3. Temno B xomoHHy pektudukanun MOIT mo3. Ku-6 moaBomuTcs depe3 KUMATHIIBHUK 1o3. T-11, B
MEXTPYOHOE TMPOCTPAHCTBO, KOTOPOTO IOAAeTCsl BOASHOW map nmaBieHus 2,15 Mlla. Hag BepxHuM makeToM
HacaJIku U3 «OOKOBOTO KapMaHa» KOJIOHHBI 1103. KH-6 OTBOANTCS TOBapHBI MOHOATHIICHIJIMKOIB C COJIEpKaHHEM
OCHOBHOTO Mpoaykra 99,9% macc.

Ky0OoBas xuikocTs KosoHHBI 1103. KH-6 ¢ Temnepatypoii 10 175°C u conepkaHHeM MOHOSTHIICHTIIMKOJIS
10 30% HacocoM no3. H-5 momaercst MeX Iy BEpXHUM M HIDKHHM ITaKeTaMH HacaJoK KOJIOHHBI 103. KH-7.

Pa3nennTens MOHOSTHMIICHTIIMKOJISI — KOJIOHHa 1o3. KH-7 mpeaHazHaueHa Juisi BBLAGNIEHHS M3 KyOOBOM
XKHAKOCTH KOJOHHBI 103. KH-6 MonosTMneHrHKOIsL. KonmonHa cHaGkeHa IByms makeramu Hacagok «lntalox»,
TpeMsl KIIallaHHBIMH TapeiKaMd ¥ BCTPOCHHBIM KOHAEHCATOPOM MpsiMoro opomenus no3. T-13. Kosonna paboraer
nox octarounbiM faierreM 0,001 MIla u pu Temnepatype Bepxa 93°C. Temno B xosoHHY 1mo3. KH-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 HacaikH KOJIOHHHI 1mo3. KH-7, cogepxamuii 10
95% MOHOAITHIIEHTIIMKOJIS,, CAMOTEKOM IOCTymaeT B KonoHHY KH-5. KyOoBast xknakocTe KomoHHBI 1mo3. KH-7, ¢
coJiepxaHueM 10 95% AUITUIICHINIUKONIA OTBOJUTCS Ha CKIIas.

2 BapuaHT

Ha ocHOBe npeioxkeHHOro MaTepuana:



1. BBIBUTH OCHOBHBIE XUMHUYECKHE PEAKIIUH, COCTABUTH CXEMY XUMHYECKHUX IPEBPAICHUH.

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

3. CchopmymHupoBaTh UCXOTHBIE TaHHEIE.

4. CocraBuTh MaTepHAIBHBIA OanaHC JaHHOrO mpouecca (10 anmaparam), ONpPEIEIHTh PACXOHbIC
K03 hUIMEHTEI.

5. Ompenenute B3aMMOCBS3b MEXAy ammaparamMu (B Buae (YHKIMOHANBHBIX OJOKOB), COCTaBHTh
MPUHIUITHAIIBHYIO CXEMY JAaHHOT'O0 XUMHUKO-TCXHOJIOTUYECKOIO Ipo1ecca.

6. CocTaBUTH CXEMBbI TETJIOBBIX TOTOKOB.

7. OnpeneneHue KOJIMUECTBA 3aTPAuUBAEMOM SHEPTHUH.

Hernaparanus MOK.

Crupon ABIsIE€TCS OJHUM M3 BaKHEHWIINX MPOAYKTOB HedTexumun. OH MOIMMEpU3yeTcsl IPH HarpeBaHUU
WIN TIOJ BIMSIHUEM HHHUIMATOPOB ¢ 00pa3oBaHHEM TBEPAOTO MojuMmepa — mouctuponia. [lomuerupon obnanaer
XOPOIIMMHU 3JIEKTPOU3OJISIITUOHHBIMA CBOMCTBAMH U OOJIBIION XUMHUYECKOW CTOWKOCThI0. OH TpUMEHSIETCS IS
W3TOTOBJICHUS JAETaJel 3JIEeKTpO- W PaJHOTEXHHYECKOH amlmapaTryphl, MEHOIUIACTOB, IUIACTMACCOBBIX H3AEINH
o011ero Ha3Ha4YeHUsl; IIMPOKO HMCHOJIB3YIOTCS COIMOJHMMEpBI CTUPOJIAa C aKPHJIOHUTPUIOM, ITUBHHWIOEH3070M, N-
BHHHIIKap6azosnoM. OHON 13 BaXXHEHIINX 001acTel MPUMEHEHHS CTUPOJIa SBJISIETCS MPONU3BOJICTBO CHHTETHIECKIX
kayuykoB CKC myreM conoiuMepu3anny CTUposia ¢ OyTaueHoM.

Teopernueckue ocHOBBI Aernapatamun MOK.

IMpouecc nermaparanun M®K mnporekaer ¢ yBennueHHEM oObeMa TOJydeHHOro rasa. CHiDKeHue
NaplMaNbHOTO [JAaBJICHUS] CIBHMIaeT PAaBHOBECHE B CTOPOHY OOpa30BaHUs KOHEYHOrO IPOJAYKTa - CTUpOJiAa U
COKpamiaer oOpa3oBaHHe MOOOYHBIX MPOIYKTOB. [103TOMY Al CHIDKEHHSI MapLHMalbHOTO JABICHHS KOMIIOHEHTOB
CBIpbsl B TIpoliecce Jeruaparanuu Bmecte ¢ ¢pakiueii MOK B peakrops! nojaercs BoasHO# map. BoasHo# nap
SIBIISIETCSl TAKKe TETUIOHOCHTENEM JUI JHAOTEPMUYECKON peakuuu aeruaparanud. ONTHMaTbHBIM CUHTACTCS
pas0aBiieHHE ChIPBS BOJASHBIM MapoM B cooTHouieHuu 1 : 1,5 Bec. (B mepecuere Ha MeTHII(HEHUIKAPOMHOI).

[TapaymuiensHO ¢ OCHOBHBIM IIPOIIECCOM JAETHAPATAIMM IPOTEKAIOT MPOIECCHl  CATKIINPOBAHMS
9THIOCH30/Ia M OKHCICHUS OeH3aibieruna B OcH30iHyI0 kucimory. KoHBepcus mpolecca AeaKWINPOBAHUS
cocraristet 0,7, a mporiecca okucienus — 0,5.

Herunpatamust M@K B cTuponm ocymecTBisieTcss B ABYXCTYNCHYaTOM aJuadaTHYECKOM PpEaKkTope:
kouBepcusi MOK cocrasisier 90%, Ha nepBoii cramuu — 71%.

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

B nporecce cunTe3a cTupoina 3a cuet ocMmousieHus tepsercs 0,5% MOK.

Onucanne TeXHOJTOTHYECKONH cXeMbl IPOU3BOJACTBA.

IIponiecc nermapararun M@PK mpoTekaeT Ha CTalMOHAPHOM CJOE€ KaTajiu3aTopa - aKkTMBHOM OKCHUE
TIOMHHUS B Y-(OpME, U aKTUBHOM OKCH/JIE JIFOMHHUS KoJblieoOpasHoM Mapku AOK-63-22/K B nByxcryrneH4aToM
anuabarnyeckoM peakrope 1mo3. P—1,2 ¢ mpoMeXyTOYHBIM MOJOTPEBOM KOHTAKTHOTO Trasza. B cpeaHiol vactb
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
KoJbIeo0pasubiii Mapku AOK-63-22/K.

Jist Toro 4TOOBI CBEXE3arpy>KCHHBIH KaTaIM3aToOp HMMeNl HOPMAJIBHYIO aKTHBHOCTB, €T0 MOIBEPraroT
CIEIUAILHON 00paboTKe MpH BBICOKOW TeMmIiieparype aktuBaiuu. CBexuil karamusatop aeruapatanuun MOK —
aKTHBHBIH OKCHJ ITIOMHHHUS B Y-(OpME M ATIOMHHHS OKCHJ KOJIBIICOOPa3HBIH, MOCE 3arpy3KH B PEaKkTOPHI I03.
P-1,2 mo;BepraeTcs aKTUBAlMKM TPOJYBKOW IApOBO3MYNIHON CcMechlo 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 mo3. P—1 TexHonoruueckuii Bo3IyX 4epe3 TpyOHOE MPOCTPAHCTBO MEXKCTYIIEHYATOTO
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 BBIXOJIC U3 MaponeperpesarenbHoi meun nos. [I-1 co ckopocthio 25+5 OC /aac, IIPU 3TOM NOJBEM TEMIIEPATYPhL
BO3/yXa B peakTopax no3. P—1,2 Begercs co ckopocthio 1545 0C/aac mo 180420 °C.

Ilpu Ttemneparype 180-200 °C B cnoe KaTtanmusatopa B peakropax mos. P—1,2 mpoussomurcs
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 KaTanusaTopa B peakropax mos. P—1,2 nosomutcs 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 IPoayBaETCst BOISHBIM IAPOM C TeMIepaTypoii 345+5 °C nj1s yaaaeHus BO3AyXa U3 CUCTEMBI.

[Tocne mpoxyBKM cuUCTEMBI HapoM y3ell MOoAroTaBiuBaercs K npuemy ¢pakinun M®OPK B kojoHHY 103.

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 3aBucHMocTH 0T cocTaBa. B xononHe nmo3. K1—1 npousBoanTcs nogorpes Gpakuun
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 OCYIIECTBISICTCS 3a CUET TeIUla KOHJIEHCALMM BOJSHOTO Iapa
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, HenpepbIBHO OTKauMBaeTCad B POTOPHO-TUIEHOYHBIN HCHApUTENh y3Jla pa3srOHKU KyOOBBIX cMoi. Bo3smoskHa
rojiada KyOOBO# HMIKOCTH B BEPXHIOIO YacTh KOJIOHHHI 1103. 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
BOJSHOTO Tapa, 3arpsi3HEHHOTO OPraHHMKOM, MOCTYIMAIOMIEr0 W3 MEXCTYNEeH4YaToro mnojorpesartens 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.

Herunparanms M®K B cTHpON OCYyIMIECTBISAECTCS B ABYXCTYICHYATOM aquadaTHYecKOM pEeakTope IO3.
P—1,2 B nBe crynenu: crenens npespainennss MOK cocrasisier 90 %.Temneparypa cmecu napos ¢pakiun MOK u
BOJSIHOTO Mapa Ha BXOjAe B peakrop 1-i crymenu BeiepkuBaercs 300+20 °C. ITogorpeB KOHTaKTHOTO TIasa,
MOCTYIAIOIIETO BO 2-10 CTYNEHb peakTopa A0 TemmepaTypbl 290+25 °C  0CyIIeCTBISETCS B MEXKCTYIEHYATOM
nonorpesarene mo3. T—1.

KonTakTHBEIH ras mocne peakropa mo3. P—1,2 ¢ temmeparypoi 300150 °C mocrymaer B ckpyOGep mos.
ITe—1, rae oxnaxaaercs 10 temieparypsl 140420 °C u OTMBIBAaETCS OT KaTaIu3aTOpHOM nbuid. Hapsmy ¢ o4ncTKoM
U OXJaXIEHHEM B CKpyOOepe MpOM3BOAHUTCS HEUTpaidm3amus oOpa3oBaBIICHCS OCH30WHOW KHCIOTHI H
WHTUONPOBAaHUE CTUPOJIA, COAEPIKAIIETOCS B KOHTAKTHOM rase.

Ckpy06ep no3. [In—1 npeanasHadyeH s HEHTpaIM3alUU, OXJIAKICHUS U OYMCTKA KOHTAKTHOIO rasa OT
KaTaJlM3aTOPHON TBUIM ¥ TIPENCTABISET COOOHW BEPTHUKAIBHBIM NMIMHAPUYECKHH ammaparT KOJIOHHOTO THIA C
YeTBIPHMSI TapeJIKaMH U paclpeAeIuTeNeM M0TOKa.

Heiirpanuzarus OeH30HHON KHCIOTHL, 00pa3oBaBIIeiics npu peaknuu aeruapatannua MOK mpousBoautcs
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 kucnotsl (CK), koropsiii rortoBurcss Ha ¢paknun MOK u
mTIraapokciaMuaoM ([OI'A). PactBop mHrubmuropa mojmaeTcs B JIWHHIO KOHTAKTHOTO ra3a Ha BBIXOZE W3
ckpy0Oepa 1 B TpyOOTIPOBOJI XMM3arpsi3HEHHOTO BOJAHOTO KOH/ICHCATa, TT0/1aBAEMOT0 B BEPXHIOIO 4acTh CKpyOOepa.

O0pazoBaBumiics 6eH30aT HATPHUs MOCIE HEWTPANIU3allii KOHTAKTHOTO T'a3a ¢ XUM3arpsi3HEHHbIM BOJIHBIM
KOHJIEHCATOM ¢ TemiepaTypoii He MeHee 98 °C ¢ ky0Oa ckpybbepa 1o3. IIa—1 nacocom nos. H-2 BbIBOAMTCH B
BbINMapHO# ammapat no3.Ilc—1.

KonTakTtHbIA ra3 mocne ckpydoepa mo3. [TH—1 momaercss B BO3AymIHBIA KOHAEHCATOp T03. T—6, KOTOPBIH
oXJaxJaeTcs motokamu Bosayxa no 50-70 °C. Ilpu Temmeparype Bosayxa Gosnee 20 °C NpOM3BOOWTCS €ro
yBIIQ&)KHEHHE 00€CCOJICHHOH BOIOM.

OtraoyBkM mocie anmapata 1no3. T—6 HampaBislOTCA B KOHJEHCATop Mo3. T—7, riae oxJaxaaercs
NIPOMBIIIJIEHHOW BOJOH.

Konpencar mocie KOHIEHCATOPOB CaMOTEKOM TMOCTYMAaeT B OTCTOMHHK 103. E—3, T11e mpoucxXoauT oTCTOM
U paccllauBaHKe BOJHOTO U YTJI€BOJOPOJHOTO KOHAEHC ATa.

Bepxuuii cioit — yrieBomopoAHBIA KOHICHCAT «KaTalmm3aT» M3 OTCToiHWKa mo3. E—3 camorekom
MOCTYMaeT B eMKOCTh 1103. E—5, oTkyna momaercs B rerniooOMeHHuK 1103. T—8 n Ha pexTudukanuio.

Hwxuuit ciioii — BogHBINA KOHIEHCAT U3 OTCTOMHUKA 1M03. E—3 camMoTekom mocrymnaeTr B cOopHuK mo3. E—4,
OTKyaa HacocoM 1o3. H—5 momaercst B ckpy00ep mo3. [Ta—1.

“Karamu3at” u3 eMKkocTd 1mo3. E—5 momaercs B TemwiooOMeHHUK 1o3. T—8, rae momorpeBaercs 10
temmeparypsl 50+10 °C 3a cuer TelUia KOHACHCAIMM Iapa BTOPUYHOTO BCKUINAHHs. Temieparypa NUTaHHS
KOJIOHHBI MOAJEP>KUBAETCS MOCTOSIHHOM Nojaueil mapoBoro koHjeHcaTa. Ilogorpersiii “kaTanu3aTr” mojaercss Ha
MUTaHNe KOJOHHBI 1103. KH—1 uepe3 pacmpeaennTens KUAKOCTH HA 3-if MakeT HaCaIKH.

Kononna mo3. Ku—1 - pekrudukanuonHas KoysoHHa ¢ Hacankoil Muramoxc 2T, npeaHasHaveHa s
BBIJICJICHUST STHIOCH30/IbHOM (pakiuu u3 "karaauszata'. Komonna pabortaer moj BakyymoMm. Ilapel ¢ Bepxa
kojoHHB! No3. Ku—1 mocrynatror B konzmeHcarop mo3. T—10, rae KOHAEHCHPYIOTCS MPOMBIINIIEHHON BOJOM.
HeckonnencupoBanHbie mapbl uU3 KoHAeHcaropa mo3. T—10 moctymaror B KoHAeHcarop mo3. T—11, rme
KoHzeHcupyrores  termoHocuteneM THK ¢ "mumyc" 12°C. Kouwpgencar — 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 MapoKEKTOPHYIO YCTAHOBKY.

Otunben3onpHas Qpakius mogaeTcs B OTCTOMHUK MO3UIMKA E—6, T/ie MPOUCXOaUT OTCTanBaHWE YAaCTHIL
BOJBL. DTWIOSH30TbHAS (hpaKIKs U3 OTCTOHHHMKA HacocoM 1o3. H—7 depe3 orcroiinuk mo3. E—7 momaercs B Buzme
¢iermel B KoJ10HHY 1103. KH—1.

N36BITOK 3THIIOCH30I6HOM (hpaKIIMK BBIBOJAMUTCS HA TIEPEPaAOOTKY.
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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
noJjiaeTcs yepes nojorpesaresns mo3. T—12, B kononny no3. KH—2 nogorpeBasich BOASHBIM MapOM.

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 pacnpenennTenb )KUIKOCTH Ha |-i makerT.

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

[Tapsl ¢ Bepxa KoJoHHBI 1103. KH—2 - cTUpON NocTynalT B KOHAeHcaTop no3. T—14, rie 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 KOHJAEHCATOpa M03.
T-15 mnocrymaer B cmecurens mo3. C—4, TIe NPOHUCXOIUT pa3jielieHHE CTHPOJa-peKTU(HKaTa OT He
CKOHJICHCHPOBABIINXCA NapoB. He CKOHICHCHPOBaBIIUECS TTAPbI HAPABIISIFOTCS HA MTAPOKEKTOPHYIO YCTAHOBKY.

Crupon—pekTu(duKaT noaaercs B OTCTOMHUK no3unnu E—8, rae mponcxoauTt oTcTauBaHUE YAaCTHIl BOABI.
U3 otcroiinnka nosuuuu E—8 ctupon-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%
OTKaYMBaeTCs Ha CKIAJ.

IMomBom Tema k KoJoHHE m03. KH—2 mpom3BomuTcs depe3 KUIATHIBHHK 1m03. T—13, oborpeBaembrit
BOJSIHBIM mapoM. Pacxon mapa B KUIATHILHUK 103. T—13 mojyepkuBaercsi, ¢ KOPPEKTHPOBKOM 110 TeMIeparype B
HIDKHEH JacTu 1-ro makera KoJIoHHBI o3. KH—2.

KyboBass sxmakoctb kojoHHBI 103. KH—2 Hacocom no3. H—11 mopaercst Ha nuTaHue KOJIOHHEI y3i1a
BbIENIeHUsT (ppakiuu areropeHoHa, IS JOMOJHHTEIBHOTO BBIACICHUS CTUPOJILHOW (pakiuu u3 KyOOBOHU
SKUJKOCTH KOJIOHHBI 1103. KH—2.

3 papuanTt

Ha ocHOBe mpeio)KeHHOT0 MaTepraa;

1. BEIABATE OCHOBHBIE XUMHYECKHE PEAKIIHN, COCTABUTH CXEMY XMMHUYECKHUX IPEBPAIICHAN.

2. CocTaBUTh CXeMY MaTE€PHAIBHBIX MIOTOKOB, ONIPEICITUTh CTAIHHA H 000PYIOBAHHS, BXOISIIINE B KOKIYIO
CTaIHIO.

3. CchopmymHupoBaTh UCXOTHBIC TAaHHEIE.

4. CocTaBuUTh MaTepHAIBbHBIA OalaHC JaHHOrO mpolecca (IO anmaparaM), ONPENeNUTh PACXOIHbIE
KO3 PHUIHEHTHI.

5. OnpelenuTh B3aMMOCBS3b MEXKIY ammaparamd (B BuAe (YHKIMOHAJIBHBIX OJIOKOB), COCTABHUTh
MPUHINTHATIBHYIO CXeMY TaHHOTO XHMHUKO-TEXHOJIOTHYECKOTO TpoIiecca.

6. CoCTaBUTh CXEMBI TEILIOBBIX TOTOKOB.

7. OnpenesieHrue KOJUYECTBA 3aTPAYMBACMO SHEPTHU.

JernapupoBanue 3THI0EH30a.

CTHpoa ABJISETCS OJHUM M3 BaKHEWIINX NMPOAYKTOB Hedrexumuu. OH MOJMMEpU3YeTCsl IPH HarpeBaHUU
WIA TIOJl BIMSHUEM HHHIIMATOPOB C 00pa3oOBaHHMEM TBEPAOTO IMoJMMepa — mojuctupoina. [lomuctupon obmamaer
XOPOIIMMHU 3JIEKTPOU3OJIAIUOHHBIMU CBOWCTBAMH M OOJIBIIION XMMHYECKOH CTOWKOCTBIO. OH MPHMEHSETCS IS
W3TOTOBIICHUS JETaJeld BICKTPO- W PAOUOTEXHHYECKOW ammaparypsl, NEHOIUIACTOB, ILIACTMACCOBBIX H3ICIIHHA
00IIero Ha3HAYCHWS, IIHPOKO HCIIONB3YIOTCS COMOJMMEPHl CTUPOJIA C aKPHIIOHUTPHIIOM, AWBHHUIOCH30JI0M, N-
BHHWIKap6a3oiaoM. OqHOM U3 BaXXHEHITNX 00JacTell IPUMEHEHHUS CTUPOIIA SBISIETCS IIPOU3BOACTBO CHHTETUIECKUX
kayaykoB CKC myreM comoimMepr3aIiii CTHpPOIa ¢ OyTaarneHOM.

TeopeTnueckue 0CHOBHI JIerHIPHPOBAHNS dTHIOEH301a.

OCHOBHBIM TPOMBIIUICHHBIM CHOCOOOM TIOJNYYCHHS CTHPOJIA CUHTASTCS NETHAPUPOBAHHE STHIIOCH30IA,
KOTOPBIN MOJyYar0T TJIaBHBIM 00pa3oM alKIJIUpOBaHWEM OCH30Ja 3TWJICHOM. Peakius sBisieTcs oOpaTHMOW u
paBHOBecHOH. Peakiius — sHIOTEpMHIYECKAst ¥ IPOTEKAET ¢ yBeIUIeHNEM 00beMa. BeaeacTere 4ero ¢ moBBIIIeHHEM
TEMIEpaTypbl W CHIDKCHHEM TapIHalbHOTO MABJICHUS VYIIIEBOAOPOJa YBEIMYUBACTCS CTCICHH IPEBPAICHUS
sTuinbeH3ona B crtupod. [Ipu Temmeparype mporiecca 560—640°C KOHBEpCHUs 3THIIOCH3071a cocTtaBisieT 60%, a
CEeJIEKTUBHOCTH jocturaet 83% macc.

I[J'IH YBCIINMYCHU A FJIy6I/IHI)I IMMpEeBpaliCHusA CbIPbC p3,36aBJ'IHIOT BOASAHBIM TIIapOM, UYTO OKBUBAJICHTHO
CHIDKCHHWIO IaBIICHHUS pearupylomeid cMecH. OTHIOCH30JbHAs IIUXTa IOJACTCS B MAacCOBOM COOTHOIICHHU
STHIIOCH30 : BosiHOW map = 1 : 2,8.

B pesynbraTe moO0OYHBIX peaknuil Toxyoda obpasyercs B 5 pa3 Oombie, uem OeH301a.

Onucanne TEXHOJIOTMYECKOH cXxeMbl IPOM3BO/ICTBA.

OTunOeH30bHAS  [IMXTA, MNPEACTABJIONIAT CMECh  OTHIOCH30Ja-peKTU(UKATa ©  BO3BPATHOTO
STHIIOCH30J1a, TIOCTYIIAaeT Ha ACTHIPUPOBAHUE B TEINIOOOMEHHHUK 1m03. T—1.

DTuUNOEH30/bHas NIMXTa MOAOTPEBAETCS B TeIooOMeHHuke no3. T—1 go temmeparypsl 95 °C 3a cuer
TEIUIa BOJHOTO KOHJECHCATa, MogaBaeMoro HacocoM mo3. H—1 u3 emkoctu mo3. E—6. Ilogorperas »tunOeH30IbHAS
[IMXTa MOCTYIMaeT B UcHaputenb mo3. T—2. B ucmapurene mo3. T—2 mpou3BOIUTCS MOJOTPEB, UCHAPCHHE WU
YaCTHYHBIH IIEpPErpeB MapoB MWHUXTHI 10 Temreparypsl 150+170 °C 3a cuer Teria KonaeHcanuu napa 1,4 MITa.

JIis CHIDKEHHsI TEMIIepaTyphl KUICHHS STHIOCH30JIa B TPYOHOE MPOCTPAHCTBO HCHIApUTENS 103, T—2
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moaeTcs BoasHo nap 0,6 MIla, komaecTBo koToporo coctaisieT 10+15 % ot Beca sTHiIOEH301Ta.

[Map 1,4 MIa nogaercs B MeXTpyOHOE MIPOCTPAHCTBO HUCTIApUTENS 1103. T—2.

Konpencar napa 1,4 MIla cobupaercst B cOOpHUKE KOHICHCATA.

W3 wncnapurenss mo3. T—2 mapbl STHIOEH30JbHOW IIMXTHI IIOCTYHNAlOT B TPYyOHOE NPOCTPAHCTBO
neperpeparens no3. T—3, rae neperpesarorcs 10 Temmeparypsl 530 °C 3a cuer Teria IEPErpeToro BOASHOTO Mapa,
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 MapOM, MOCTYNAOIINM U3 IapoleperpeBaTenbHOi
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
BTOPUYHBIN Iap U3 KOTJIOB — yTHiIM3aTopoB 1mo3. Ky—1,., moctynaror B mapomneperpeBareibHyo meds mno3. [1-14, rae
neperpeBaroTcs A0 Temreparypsl He Gonee 750 °C M HANpPABIAIOTCA B MEKCTYNEHYATHI OAOTPEBATEIb,
BCTPOCHHBIM B BepXHeW yacTu peakropa mo3. P—1,. B mexcTyneHuarom mnojorpeBaTesie MPOUCXOAUT IMOAOTPEB
KOHTAaKTHOTO ra3a, BEIXOJAIIETO 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 MeperpeBaTenb 1o3. T—3, rae neperpeBaroTcst napsl STHIOCH30JIbHOM INXTHI.

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

[TaposTriaGeH30/IbHAsS CMECH HAa BXOJE B peaktop mo3. P—1; umeer temneparypy 560+640 °C. 3a cuer
SHAOTEPMHUUECKON pEaKklLMU MOCIe MEPBON CTYNEHM NETUAPUPOBAHMS TEMIEpaTypa KOHTAKTHOTO ra3a CHIDKAETCS
10 550 °C.

KonrakTHbIH Ta3 u3 peakropa mo3. P—1; mocrymaer B MeXCTyIEHYATHIl MOJIOTpeBaTeNlb peakTopa I03.
P—1,, rae nomorpesaercs mapom 1o Temmeparypbl 560+640 °C u 3areM HampaBisercs B peakTop 1o3. P—l,.
KourakTHblii ras u3 peakropa no3. P—1, ¢ temneparypoit 550 °C mocTynaer B KOTIbI—yTHIH3ATOPBI 1103. Ky—11.5.

OxnaxaeHHbl 10 Temneparypbl 250 °C KOHTakTHBIM Ta3 M3 KOTJIOB — YTHJIM3aropoB mo3. Ky—Ii,
HATIPABJIAETCS B IEHHBIN armapar no3. [Tu—1, rae oxnaxaaercs 1o temneparypst 100+150 °C.

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

OxnaxgeHne W O4YMCTKa KOHTAaKTHOIO Ta3a OCYLIECTBIIICTCS XHMM3arpsi3HEHHBIM  KOHJICHCATOM,
o1aBaeMbIM HacocoM 1o3. H—2 u3 c6opHuka mo3. 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 TemiooOMeHHrnKa 1mo3. T—7 mocTymaer B cemapatop mo3. E—1, rae mpoucxoaut
OTJIeJIEHHE HECKOHJICHCUPOBAHHOTO ra3a OT KOHJEHcaTa.

Konpencar u3 cemapatopa no3. E—1 nHampasmsiercs B orcroiinuk mo3. E—3. HeckonmeHcHpoBaHHBIH ra3
mocne cemaparopa 1mo3. E—1 moctymaer B KoHAeHcaTop mo3. T—5, oxnakaaeMerii 00OpOTHOW BONOW W Janee B
cenaparop mo3. E—2.

B cenaparope mo3. E-2 mnpoucxomur pasjeneHHe HECKOHACHCHPOBAHHBIX Ta30B OT KOHJAGHCATA.
HeckonnencupoBaHHbIii ra3 U3 cenaparopa no3. E—2 Hanpasmnsercs Ha Bcac kommpeccopa no3. M—1. KonaeHcar u3
KoHJieHcaTtopa 1no3. T—5 u cenapatopa no3. E—2 nanpasnsercs B oTcToMHUK 1103. E—3.

HeckonnencupoBanHblii Ta3 (abras), cxarslii komrpeccopoM no3. M—1 o nasnenus He 6onee 0,25 MIla
HampaBisieTCs] Al JAIBHEHIIEro OXJIaKACHHS M KOHAGHCAIlMM B KOHAEHCATOp 1mo3. T—6, OXIaaaeMbli
temnonocureneMm THK.

Abeas nocre konoencamopa nos. T—6 nanpasnsiemcs Ha nOO008ble 20PeaKu NaponepezpesamesbHbix neyet
nos. Il—14,.

VYTIIeBOIOPOIHBI KOHAEHCAT TOCHe KOHJeHcatopoB mo3. T—5, mo3. T—6 camMoTekoM IOCTymaeT B
OTCTOWHUK 103. E—3, r1e mporcXoauT OTCTON M paccianBaHUe KOHACHCATA.

BepxHuii cinoit — yriieBOJOpoIHbIN KOHJEHCAT («II€YHOE MAaciio») U3 OTcToWHMKA 1mo3. E—3 camorexom
yepe3 cMOTPOBOM (hoHaps mocrymaeT B cOopHuk 1mo3. E—4, otkyma Hacocom mo3. H—3 HempepblBHO MOAaéTCs B
peKTH(UKAIMOHHYIO KOJIOHHY 103. KT—1.

Hwxuuit ciioit — BoAsIHON KOHAEGHCAT U3 OTCTOHHUKA 1M03. E—3 camoTekom noctymnaeTr B cOopHUK 1mo3. E—5,
OTKyJa HacocoM 1o3. H—2 nonaercs B neHHsblil anmapar mno3. [Ta—1.

Pextudukanus yriaeBogopoJHOTO KOHJIEHcara, cojnepxkamero He MeHee 50 % wmacc. cruposa
MIPOM3BOANUTCS O TITyOOKHM BaKyyMOM.

Pextudukannonnas xosoHHa no3. Kt—1 ¢ cuTyaTeiMu ABYXIOTOYHBIMHU TapejKaMu IpeHa3HaueHa JUis
BBIJICTICHUS U3 YIIICBOJOPOIHOTO KOHICHCATa OEH301~TOIYOIbHON (hpaKIyy.

Pe>XxuM KOJTOHHBI:

Ocmamounoe dasnenue, mm.pm.cm. (klla) eepxa — ne 6onee 120 (16,0)

Kyoa  — He bonee 250 (33,3)
Temnepamypa, °C Kkyba  —He bonee 103
Drezmo80e yucno 10-20

yZﬂeGO()OpO()HbllZ KOHOeHcam — «neunoe Macio» uz emxocmu nos. E—4 nodaemc;z, 6 3asucumocmu om
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cocmasa coulpbsi U pexcuma pabomul KoIoHHbL, Ha 7,11 unu 15 mapenxy uepes mennoobmennux nosz. T—7, eoe
noooepesaencs KOHMAaKMHbIM 2A30M 00 MeMnepamypbl Mapexy NUMaHusl.

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

Juctuiat (OeH30-ToNMyosIbHAS (Qpakius) W3 KoHAeHcatopoB 1o3. T—9, mo3. T—10 HemnpepsiBHO
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 1mM03. KT—1 mpom3BoauTes depe3 KUMSATWIBHUK 1103. T—8, o0orpeBaeMblil mapom
u3 KoJutekropa mapa nasienus 0,5 MIla. ITapoBoit KoHJCHCAT W3 KUMSATHIbHHUKA 1M03. T—8 mocTymaeT B COOpPHUK
KOHZIeHCaTa.

upkynsaust KyOOBO# JKMAKOCTH KOJIOHHBI m03. Kr—1 dYepe3 IJICHOYHBIH 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.

Jlng npenoTBpaiieHus TepMOIIOIUMEPH3AIH CTUPOJIAa Ha [IECTYIO0 TapesKy KoJoHHHBI mo3. KT—1 momaercs
pactBop uarHOHTOpa JJOX (IMOKCHMITApaXHHOHA) B ATUIOEH30IIE.

Pextudukarnronsas koysonHa mo3. Kr—2 ¢ nacagkoit tuma MHTanokc mnpenHasHaueHa Ui BBIACICHUS
BO3BPATHOTO STHIIOEH30JIa M3 KyOOBOH KHUIKOCTH KOJOHHEI 103. KT1—1.

Pexxum paboThl KOJIOHHBI:

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

Kyba  —He 6oxee 133 (17,7)

Temneparypa, °C Kyba  — He 6onee 95

®derMoBO€ YHCIIO 7-10

IMTapsl ¢ Bepxa kosoHHBI M03. K1—2 moctynaror B koHzaeHcaTop mo3. T—12, oxmakmaemblii 000pOTHOI
BoJoi. HeckoHmeHcupoBaHHBIE Tapel W3 KOHAEHcaropa mo3. T—12 moctymaioT B KOHAeHcartop mo3. T—13,
oxnaxnaemblii TeroHocutenem THK. Juctumnar u3 konpeHcaropoB mo3. T—12, mo3. T—13 HenpepsiBHO 3a-
6upaercst HacocoMm 103. H—10, gacte muctmimisTa mogaercs B Buie (uierMbl B KOJOHHY 1mo3. K1—2, a ocrampHas
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. ITapoBoii koHIEHCAaT W3 KHIATIIIBHUKOB 103. T—11 moctymaer B COOpPHHK KOHICHCATA.
Hupxynanus KyOOBOH KUAKOCTH KOJNOHHBI 103. KT—2 uepe3 ruieHOouHbIe KUMATWIBHUKY 1103. T—11 mpousBoautcs
Hacocamu 1o3. H-9.

KyOoBast xunkocts KonoHHbl 103. KT—2 Hacocom mno3. H—8 orkaumBaercst B emxocts mo3. E—7. U3
emkocTH 1103. E=7 ctupon—ceipel] HacocoM 1o3. H—7 nogaercs Ha nmuTaHue KOJIOHHBI 1103. KT—2.

Jliist mpenoTBpalieHus TepMONIOIMMEPH3aliK B Hacaake VIHTanokc, mpeaycMOTpeHa 1o/1a4a HHrHOuTopa
OcHoBanne MaHHHXa + CTeapUHOBAsI KUCIOTA B 3THIOEH30J1€ 1 pacTBopa nHruoutopa MIIOH B mHMIO 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

dnermoBoe 4uCIIO 1-2

Ky0oBast »uIKOCTh KOJOHHHEI TI03. KT—2 B 3aBHCHMOCTH OT COCTaBa CBHIPhS M peXWMa pabOTHl KOJOHHBI
no3. Kt—3 monaercs va 21,17,11 unu 7 Tapenku.

IMaper ¢ Bepxa komoHHBI 103. KT-3 mocrtynaror B KoHAEHcaTop mo3. T—15, oxmaxmaemslii 000pOTHOM
Bojoi. HeckonpeHcupoBaHHBIE mapbl K3 KOHJeHcaropa mo3. T—15 mocrynaior B KoHAeHcartop mo3. T—16,
oxnaxnaemblid TeronocutenieM THK. TTogeon teruma B konoHHY mo3. KT—3 mpousBoauTcs yepe3 KUMATUILHUKA
no3. T—14, oborpeBaembie mapom 0,25 Mlla. ITapoBoil KOHIEHCAT W3 KUISITWIBHUKOB 103. T—14 mocrynaer B
COOpPHUK KOH/ICHCATA.

Jns mpeoTBpaIIeHusT TepMOTIONMMEpU3allii B 28—yI0 Tapelky KOJOHHBI 1mo3. K1—3 momaercs pacTBop
TPeTOYTHIMPOKATEXNHA B CTHPOJIE.

Hupkymsamus KyOOBOH JKUIAKOCTH KOJOHHHI 1m03. K1—3 depes kumstwipHHKH 103. T—14 mpousBomutces
HacocoMm mo3. H—11.

KyboBas xunkocts konoHHBI 1103. KT—3 (cmoa KOPC) macocom mo3. H—12 momaercs Ha ganbHEHIITYIO
nepepaboTKy.

Huctnnnar (ctupon—pexktudukar) u3 KoHAeHcaTopoB mo3. T—15 u mo3. T—16 HenmpepsIBHO 3a0upaeTcs
HacocoMm 1o3. H—13.YacTp mucTWimisTa mogaeTcs B KOJOHHY B BUAE (IETMBI, OCTaJdbHAS YacTh OTKAUYMBACTCS Ha
CKJIaJ] MPOMEXYTOUYHBIX IIPOTYKTOB.

4 papuaHT
Ha ocHOBe TpeuI105KEeHHOTO MaTepHana:
1. BEIIBUTH OCHOBHBIE XMMHYECKHE PEAKIUHU, COCTABUTh CXEMY XUMUYECKUX IIPEBPAILECHUIL.
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2. CocTaBUTh CXeMy MaTepHalIbHBIX IOTOKOB, ONPEACTIUTh CTaUU 1 000PYJOBaHUS, BXOAAIIHNE B KOXKIYIO
CTaJIHIO.

3. ChopMynupoBaTh UCXOTHBIC TAHHBIC.

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

5. OmpenenuTts B3aMMOCBS3b MEXAy ammaparamMd (B BuAe (YHKIHMOHANBHBIX OJIOKOB), COCTaBHUTh
MIPUHIMITHATIBHYIO 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 Ha3HA4YE€HHE OH Hallell B CHHTE3€¢ HM30IPEHa JBYXCTaJUIHBIM JETHAPHPOBAHHEM.
PazBuTHIO 3TOTO CIOCO0A MOTY4YEHHS U30TPEHA COCOOCTBYIOT OOMIBIINE PECYPCHI H30TIEHTaHa, IIPHCYTCTBYIOLINE B
ra3oBOM OCH3MHE.

TeopeTnuyeckue OCHOBBI CHHTe32 H30MEHTAHA.

ITpoumecc wm3OMepH3anMK YIICBOAOPOJOB 3AKIIOYACTCS B WM3MEHEHHM HX CTPOCHHS 0e3 W3MEHCHHs
MOJIEKYJSIPHOTO Beca M COCTaBa. Peakius H30MepH3aluM IPOTEKaeT 10 HOHHOMY MEXaHU3My uepes
MIPOMEXYTOUHOE 00pa3oBaHHE KapOOHMEBBIX HOHOB, KOTOpPBIC SBIISIOTCS HWHHIMATOPAMHU LEMHOW pPEaKIHu.
KapOoHnueBbie MOHBI 00pa3yloT OJe(UHBI, COJEpKallHecss B HCXOJHBIX MapaHHOBBIX YIJIEBOJOPOJAaX B BHUJE
npuMeceii B pasmepe 2,5% macc.

Peakunst sBisiercss 0OpaTMMBIM IIPOLIECCOM, NPH KOTOPOM YCTaHABJIMBACTCS TEPMOJMHAMHYECKOE
paBHOBECHE MEXJIy HOPMAalbHBIM M HM30IEHTAaHOM. PaBHOBecHas KOHBEpCHS H-TIEHTaHA B M30IEHTaH COCTaBIISIET
49% macc. u nocruraercs npu Temmneparype ot 360 go 450 oc.

W3zomepu3zanus napaduHOB Bcerja CONPOBOXKIAETCS MOOOYHBIMH PEAKIMSIMHU paclleIyieHns1 (KPeKUHTa),
BCJIEZICTBHE YEro B TMPOAYKTaX H30MEPH3AIMM MPHCYTCTBYIOT OoJiee HHM3KOKHUILIIINE YTIEBOAOPOIBI. Taroke
BO3MOXKHO ITPOTEKaHHE M30MEpU3alMu C 00pa3oBaHUEM NPOIYKTOB C 0ojiee pa3BeTBIEHHBIMU IensiMH. MosbHOE
COOTHOIIIEHHE NPOAYKTOB peakuuu coctasisier 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 BOJOpoay cocTaBisieT 1: 3. T'a3oBas cmech comepxut a0 85% Bomopona.

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
OXJIQKIAETCSl 3aX0JI0KEHHOW Bomoi 1o Temnepatypsl 20 °C, BO (erMoByl0 eMKOCTh — OTCTOWHMK E—1 KOJIOHHBI
Kr—1. [lonaya meHTaHOBOW (pakuuU PEryaupyeTcs PerylupyrOLUIMM KIAlaHOM, KOTOPBI YCTaHOBJICH Ha JIMHUU
nojauu neHraxda B xoyuoaunabHUK T—1. [ogaya ceipest B konoHHY KT—1 ocylecTBisieTcs: ¢ KOppeKLUe o0 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 xosoHHE KT—1 B penenax 4—5 °C. Konnencar u3 neduermatopa T—2 mocrtymaer B
otcroitnuk E—1. Boaublii cioit u3 oTcroitHoi yactu E—1 mo ypoBHIO pasaena a3 IpeHUupyeTcs B IPSHAKHYIO
€MKOCTb.

YraeBonopoausiii cioit u3 E—1 macocom H—1 yepes terumooomennuk T—34, o6orpeBaemsrii mapom 0,5 Mna

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

Kononna K1—1(kosoHHa peKkTH(HKAIIMOHHAS C PElIeTYaThIMU Tapenkamu, nuamMerpoM 1800 Mm, BbIcOTOM
26000 MM) mpeaHa3HAYEHA TSI OTMIEIICHHS BJIard OT HOPMAaJIbHOTO TIeHTaHa.

Pexnmuass temneparypa B KyOe kojoHHBI Kt—1 oOecredmBaercsi mojmauei mapoBOTO KOHACHcaTa B
ucnapurenab T—3, B IOCTOSHHOM KOJIMUECTBE ¢ KOPPEKIUeH 1Mo TemnepaType B Kyoe kojaoHHBI KT— 1.

OcymenHas H-TIeHTaHOBas (¢pakuusi w3 Kyda komoHHe Kt—1 mocrymaer B E—2, xoTopas sBmsercs
BBIHOCHBIM KYOOM KOJIOHHBI, 1 HacocoM H—2 M3 eMKOCTH 1o/1aeTcsi Ha CMEIIeHUE C HUPKYIUPYIOIINM BOJOPOJIOM.

CMernieHne IpoUCXOIUT Tepe]] TeII000MeHHHKOM T—4 B MOJIBHOM COOTHOIIICHHUH MIEHTaH : BOAOPOX — H/O
1:3.

I"azochkIpbeBasi cMech MPOXOJIUT MEXKTPYOHOE MPOCTPAHCTBO TemooOMeHHuka T—4, rae HarpeBaeTcst 10
teMmieparypsl 280 C3a cuer Teruia OTXOIAIINX PEakKLHOHHBIX ra30B nocie peakropa P—1.

U3 temnooOmennuka T—4 rasocwlpbeBas cMech B mapoBoi (aze mocrtymaer B meupb 1mo3. [1—1, nmpoxons
MIOCJIEZIOBATENbHO KOHBEKIIMOHHYIO M PAJMaHTHYIO KaMepbl, Ta30ChIpheBas CMECh HarpeBacTCsl 1O TEMIIEPATYpEI
360 = 450°C 3a cuer Tema, 0Iy4aeMOr0 OT CTOPAHHS TOIUTUBHOTO T'a3a B IICUH.

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

HcnapeHHOE U TIeperperoe chlpbe mocTynaer B peakrop P—1, rae B cpeae Bojopona U B MPHCYTCTBUU
KaTalli3aTopa MpOTEKaeT MPOIecC H30MEPH3ALIIH.

VYcnoBus peakuu: TeMIieparypa He BhIIIe 450°C; naenenue He Goubure 3,4 MIla (34 KFC/CMZ); 00BbeMHast
CKOPOCTB He Goree 2,3 u™.
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KonTakrHsif ra3z u3 peakropa P—1 nmocne oxnaxaenns B TermooomenunkeT-4 1o 146 °C, (ra3o-crIpbeBoit
CMECHIO) TIocTymaeT B TeroodMennuk T—5, rae oxmaxkaaercs a0 110 °C uzoMepu3aToM MOCTYMAOIIAM U3 EMKOCTH
E-3. Jlamee wm3omepu3aT MoCTymaeT Ha y3edn cra0wim3zanuu. B ammapatax BO3IYIIHOTO oxnaxkaeHus 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,
OTKyJla TI0 YPOBHIO BBIBOAHTCS B eMKocTh E—3. B emkocti E—3 mpoucxomut apoccennpoBaHue yrieBoI0pOJHOTO
KoHnieHcata 10 jgasienus 1,5 MIla. Bomopoaocoaepxkamuii raz u3 cemapatopa O—1 mocrynmaer B T—4, rae
CMEIIUBAETCS C H-TICHTaHOBOH (ppaxmmeii.

W3onenran-neHranoBas ¢paxkuus nu3 emkoctH E—3, mocie mpenBapHTENbHOTO MOJOTPEBAa KOHTaKTHBIM
rasoM B TemiooOMeHHuke T—5 mo 90 °C, nocrymaer B TemiooOMeHHHK T—7, B KOTOPOM OTOJHHUTEIHLHO
Harpesaercs 10 120 °C ky6oBbIM MpoayKToM KoJOHH KT—2 1 mocrynaer B KonoHHy Kr—2 Ha 22, 26 Tapeiku.
Komonna Kr—2 (komoHHa ¢ KjamaHHbIMU Tapenkamu jauamerpom 2600/3200 mm, Bbicotoir 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 00I1Iero KOJHUYECTBA, MOCTYMAIT B KOXKYXOTpyOUaThii KonaeHcarop T—10, oxnaxaaeMblil IPOMBIIIIICHHON
BOJIOM.

Oo6paszoBaBmuiicss B koHaeHcaTope T—10 yrieBoJOpOTHBIN KOHACHCAT IMOCTYNAaeT 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 xonaeHcatopa T—10 HanpaBisitoTCsl B TOILIMBHYIO CETb.

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

W3oneHran-neHtaHoBas ¢gpakuusi u3 Kyba kojsoHHbI KT—2 B HOCTOSHHOM KOJIMYECTBE C KOPPEKLHEH Mo
ypoBHIO B KyOe kosioHHbl KT—2 uepe3 TeruooomeHHuk T—7 oborpeBaemMbie KyOOBBIM MPOJAYKTOM KOJIOHHBI KT—2
nmocTynarwoT B KoJoHHy KT—3 Ha BblieneHue u3oneHtaHa Ha Tapenkud Ne 42, 48 wmm 56. PekrudukanuonHas
kojoHHa Krt-3, mmamerpom 5500 mwm, BbicoToif 83270 MM C KJIAmaHHBIMHM TapeiKaMH, YETBIPEXIOTOYHBIE,
KOJINYECTBO Tapesnok 111 mT. npenHa3HavyeHa 1Sl MOydeHHs M30TIeHTaHa IMyTeM peKTH pukannun cyMmsl Cs.

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

OO0pazoBaBIIMICS KOHIECHCAT MOCTYNAeT B eMKOCcTh E—5, a HECKOHIEHCHPOBABILIUECS Maphbl B KOJINYECTBE
20% oT 00mIero KOJIMYEeCTBa, MOCTYIAIOT B KOKYXOTpyOoUaTslii koHaeHcaTop T—13, oxiaskaaeMblii TPOMBIIUICHHON
BOJIOH.

O6pa3zoBasmuiics B koHaeHcatope T—13 yrineBomopoaHbIil KOHICHCAT MOCTYIIAET B eMKOCTh E—5.

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

— 4acTh KOHJICHCATa B OCTOSTHHOM KOJIMYECTBE MOJIaeTCsl B KayecTBe (hierMbl Ha BepX KoJOHHbI K13 ;

— Jpyras 4acTb KOHJEHCAaTa II0 ypoBHIO B eMkocTH E—5 momaercs Ha ckiaj B KadecTBE TOBAPHOTO
MIPOYKTA.

Ky6oBoii nponykr xomonHsl KT—3 (He mpopearmpoBaBmmii B peaktope P—1 H-menTtan) macocom H—4
Harpasisiercs B KoJIoHHy KT—4 B kauecTBe penukia.

Kononna Kt—4 mnpemnazHadeHa s BbifeleHHs yrieBoJoposoB Cg, 00pa3oBaBIIUXCS B IPOIECCE
M30MEepH3aINY ¥ NPUILIENIINX C HCXOJHOH (hpakiyeli H-IIeHTaHa.

Penukn H-menTaHoBas (pakuus u3 kyoa kosnonHsl 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 xonaeHcupytorcs. OOpa3zoBaBHIMICS KOHAEHCAT IOCTyHnaeTr B eMKocTh E—6, a
HECKOHJICHCHpOBaBIIHecss mapsl B KoimdecTBe A0 20% OT oO0mero KOJHYeCTBa HAMpPABITIOTCS B KOHIIEBOH
KOXKyXOTpyOuatslii koHaeHcarop T—16, oxyiakgaeMblil TPOMBILIUICHHON BOJIOM.

OO6pasoBaBiuiicss B KoHAeHcaTopax T—16 KOHIEHCAT CIMBAETCS B €MKOCTh E—6, OTKyZa OTKA4MBaCTCS
Hacocom H—5:

— 9acTh AUCTHIUIATA TOAaeTCs B KOIOHHY K1—4 B KauecTBe (pierMsI;

— Zpyras 4acTh AUCTHIUIATA C KOPPEKIHeE 1o ypoBHIO B eMKocTi E—6 mepenaercs B emkocTh E—2 u nanee
Ha M30MepHU3aliio;

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

5 BapnanTt
Ha ocHOBe TpeuI0KeHHOTO MaTepHana:
1. BEIIBUTH OCHOBHBIE XMMHYECKHE PEAKIUH, COCTABUTh CXEMY XUMUYECKUX IIPEBPAILECHUIL.
2. CocTaBUTbH CXeMy MaTepUalbHbIX IOTOKOB, ONPEAEIUTh CTAJUN U 000PYIOBAHUSI, BXOIAIINE B KOKIYIO
CTaJIHIO.
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3. ChopmynupoBaTh UCXOAHBIE TAHHBIC.

4. CocTaBuTh MaTepHATBHBIA OanaHC MaHHOTO mponecca (1O ammaparam), ONpPENEIHTh PACXOIHbIE
K03 HULINECHTBI.

5. OmpenenuTs B3aMMOCBS3b MEXIYy ammaparamMd (B BUAe (YHKINOHAIBHBIX 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
HOBBIE OKTAHOIOBBINIAIONINE KOMIOHEHTHl TOIUIMB. OKCUIeHaTHbIE JOOAaBKH HWCIOJB3YIOT ISl YIy4IEHHs
9KCIIITyaTal[HOHHBIX CBONCTB HE(TAHBIX TOIUIMB M COKpALICHUS pacxoja He(TH Ha MPOM3BOACTBO TOIUIMB IS
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
JI00aBJIAIOT B KoJuyecTBE 10 5% mmbO HCHONB3YIOT IETMKOM BMecTo OeH3uHa. Husmme cnmpTsl oOmamaror
JIOBOJIHO BBICOKHM OKTAaHOBBIM uuciioM (6onee 100), 4yTo mO3BOJISIET MCIIOIB30BaTh MX B KAaueCTBE NMPHCAJIOK B
aBTOMOOWIBHOM OeH3uHe. OJHAKO OT CIHMPTOB B KaueCTBE OKCUI'€HATOB MPHXOIMUTCS OTKA3bIBATHCS BCIEICTBUE
TOTO, YTO OHH 00JIAIAI0T XOPOIIEH PAaCTBOPUMOCTHIO B BOZE, KOTOPAs MPUCYTCTBYET B OcH3MHAX. CIMPT MEPEXOAUT
B BOAHYIO (ba3y, B pe3ynbTare 4ero IPOUCXOIUT HeXeJaTellbHOe paccioeHue. Takke meraHon obiamaer Oosee
HU3KOH TEIUIOTBOPHOI CIIOCOOHOCTBHIO U SIBIISIETCS] BECHMA TOKCHYHBIM.

Ha opmanHbli MOMeHT HamOosiee  BBICOKMMH  QHTH/ICTOHALMOHHBIMH  CBOMCTBaMHM  o0OJjagaer
MeTuTpeTOyTHinoBeiid 3¢up. OH pacTBopuM B OEH3MHE W HE nepexoiuT B BoaHywo ¢a3zy. ¥ MTBED okranoBoe
yucno cMmemenust pocruraer 135 OY B 3aBUCHMOCTH OT YIJIEBOAOPOJHOTO COCTaBa OEH3MHA, K KOTOPOMY OH
nobasisiercst. HanOoubIryto aHTHAETOHAMOHHYIO 3((eKTHBHOCTH 3(hUp MPOSIBISIET B COCTaBe OSH3MHOB MPSIMOM
MeperoHKn ¥ Karanmutudeckoro pudopmuara. Kpome Toro, BBemennme MTBD mo3BOJseT yMEHBIIUTH
HarapooOpa3oBaHUE U CHU3UTh TOKCUYHOCTH TOTLIUB.

Teoperuueckue ocHOBBI cuHTe3a MTBD.

IMpousBoactBo MTBED 3aHmMaeT BakHOE MECTO CpPEAM HOBBIX IIPOLECCOB IIEPEPAOOTKH METaHOJIa,
peaT30BaHHBIX B IPOMBIIUIEHHOCTH.

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

Peakiust  sBnseTcss oOpaTUMONM M PAaBHOBECHOW, IIOBBIIICHHE JABJICHUS CIIOCOOCTBYET CMEIIEHUIO
paBHOBECHSI B CTOpOHY oOpasoBaHus 3¢dupa. [Ipormecc MpoTeKaeT ¢ BBIACICHHEM TEIUIa, BCISACTBHE YEro eMy
6IaronpUsATCTBYIOT HU3KUE TEMIIEPATyphI.

Kpome ocHOBHOI 1ieneBoii peakiun O-ankuiaupoBaHus, mpu cuaTe3e MTBD mportekaroT auMepusanus
n300yTHiIeHa ¢ 00pa30BaHHEM JMHM300yTHIICHA, T'HIpaTals W300yTHIEHA BOJOW, CoJepiKalledcs B HCXOJHOM
cbipbe ¢ oopazoBanreM TMK u psii Apyrux peaxuuid.

B npompimnuienHsix mporeccax cuHtesa MTBD HamOosbliee pacrnpocTpaHEHHE ITOJYyYMJIM B KauecTBE
KaTallM3aTopoB CYIb(HUPOBaHHbIE HOHOOOMEHHBIE CMOJIbI, B YACTHOCTH CYJIb()OKATHOHHTHI.

BaxxapiMu mapameTpaMu, BIHSIONIMME Ha BEIX0J U kadecTBO MTED, sBisitoTcs TeMnepaTypa, AaBlIeHIE H
COOTHOIIEHHE MeTaHON: M300yTmieH. ONTHMAIBHBIMH YCIIOBHSAMH SIBIISTIOTCS: TEMIepaTypa B 30HE PEakIHMu He
Beime 77 °C; nmaBnenme He Oomee 1,15 Mlla m coorHomenue meraHon: m3o0yrmiaern = 1,075:1. Ilpm takmx
rapameTpax KOHBepcusi n300yTuieHa coctaisieT 93,5%; cenektuBHOCTh M300yTHiIeHa Ha MTBED cocrasmser 99,0.
MosbHOE COOTHOIIEHHE MeX Ay mpoaykTamu peakiuu CgHig : TMK=4:3.

Onucanne TeXHOTOTHYECKOM cXeMbI IPOU3BO/CTBA.

[Ipouecc cunteza MTBD npoucxoaut B peaktope P—5.

MeTtaHoa Ha yCTaHOBKY IIOCTYIAET €O CKiIaja B eMKOCTb E—1, Haxonsuyrocs Mol a3oTHOW MOIYLIKOM.
Hasnenue azornoit noaymku (0,07 — 0,2 MIa) perynmupyercs KiarnaHoM Ha JIMHUM OTBOJIa ra30BOM (a3bl Ha (akesn
CPEIIHETO JaBJICHHUSL

N3o0yran-m3o0yrmieHoBas ¢pakmus (MUD) ¢ comeprkannem mzobOyrunena 18—20 % wmacc. mocrymaer Ha
YCTaHOBKY €O CKiaja ¢ aasienuem 1,9 MIla B ruapaBinyecku 3amodHEHHBIN cenapaTop E—3 ans otnenenus Bobl, a
3aTeM B TeruiooOMeHHNK T—4. B TpyOonpoBox nepen TermooomMeHHIKOM T—4 Hacocom H—2 momaeTcs Takke MeTaHOT
JUIi  TOJMy4eHHs PpeakIMOHHOW IMXThl. Pacxon MeTaHona peryaupyercs B MOJBHOM — COOTHOIIEHHUHU
"mzo0yTmieH/MeraHon" paBHeIM 1/ 1,075. OtnenmBiiascs Boja W3 OTCTOWHOHN 30HHBI cemapatopa E—3 orBomurcs 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.

[TapokonaeHcaT u3 TemnoobMeHHuKa T—3, yepe3 KOHAECHCATOOTBOAYUK, OTBOJAUTCS B IIEXOBON KOJIJIEKTOP
TIApPOKOH/ICHCATA.

[Mpouecc cuntesa MTED npoTekaer B peakTope aauadaTH4ecKoro TUIA ¢ TPeMs spycaMu KaTajiu3aropa B
xunkoit Qaze. B Bepxmeit wactm peaktopa P—5 perymmpyercs nmaBmenme He Oonee 1,15 Mlla kmamanoMm,
YCTaHOBJICHHBIM Ha TPYOOTIPOBO/JIE BBIXO/a M3 PEaKTOpa PEaKIMOHHOW CMEcH Ha MmUTaHue KoJoHHbI KT—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 Oonee 70 °C
rocie 2-To u 3-To cIoeB.

[Mocne sipycoB karanm3aTopa peakIMoHHas cMech oxiaxkaaercs 1o 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, umerorcss ¢uibtpel ©—8, ®—9, ®—10 ans ynoBa BO3MOXHO 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 mpenmna3sHaueHa s OTrOHKHM M300yTaHOBOHM (pakiny M3 PEaKIMOHHOM CMECH IIpH
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 KHUISTHIbHUKAX T—12, B MEXTpyOHOE MPOCTPAHCTBO KOTOPBIX
nonaercs nap nasiaeHuem 0,6 Mlla.

[Taper n300yraHoBo# (pakiuu ¢ Bepxa KoyoHHBI KT—11 mocrynatot B koHaeHcatop T—15, oxmaxmaeMbiid
000pOTHOM BOJIOM, TJIe KOHACHCUPYETCS U CITUBAIOTCS B eMKOCTh E—16.

B mmemoByro ymHuto konmoHHBI Kt1—11 momaercs map 1,4 MIla mis oTMBIBKM W300yTaHOBOM (DpaKiuud OT
HEIPOpearnpoBaBIIIEr0 METaHO A B KOJIIYECTBE /10 2 T/dac.

B emkoctn E—16, runpaBiuyecku 3arojHEHHOH, MPOUCXOJHUT OTCTOM M PAcCIOCHHE CMECH HM300yTaHOBOM
(bpakiuy ¥ MeTaHOJILHOW BoABL M300yraHoBash (pakius M3 BEpXHEH YacTH eMKOCTH E—16 OTBOAMTHCS BO BTOPYIO
orcroiiHyro emkoctb E—17. M3o0yranoBas dpakmus u3 emkoctn E—17 Hacocom H—19 momaercs B xomonny Kr—11 B
Bune ¢uermel (¢uermoBoe uucio 0,5). M30biTok 1300yTaHOBOM (PpakiMK TEM K€ HACOCOM OTKAa4YMBAeTCsS Ha CKIIaj C
KOppeKLKeE 1o ypoBHIO B eMkocTH E—17.

MeraHonbHas Bojma ¢ Huza emkocred E—16, E—17 crekaer B emkocteb E—18. U3 emxoctu E—18
METaHOJIbHAsI BOJIa OTBOJWUTCSI Ha CHKUTAHHE HA YCTAHOBKY OOE3BPEKHMBAHUS XUMHUYECKU 3arpsA3HEHHBIX CTOYHBIX
BOJ.

Ky6oBas xuakocts kosnonHsl K1—11 (MTB3—pekrudukar) nacocom H—13, momaercsi B TeriooOMeHHUK
T—-14, roe oxnaxmaercs ot 135 mo 40 °C obopotHO# Bomoit. MTBD, oxnaxxaeHHEIH B TemmiooOMeHHUKe T—25, ¢
coJiepaHueM OCHOBHOro mpojaykra menee 98,0%, TMK He Oonee 1,5% u aumzoOyruiena ne Ooiaee 1,5%
otBoauTCs Ha ckiaxa. I[lpm HeoOxommmoctn manpHelrned ounctkn MTBD B konmonHe K1—20, maHHBIA MpOIyKT
oxnaxxaaercs B reruiooomennunke T—25 or 135 no 60 °C u HanpaBisiercst Ha nmuTaHue KoioHHBI KT—20.

B xone Boinenenns ropapaoro MTBD npoucxoaut 1o 0,5% moteps OT Bcero 00pa3oBbIBAEMOTO MPOAYKTA.

6 Bapuanrt

Ha ocHOBe 1pe10)KeHHOTO MaTepuana:

1. BEIIBUTD OCHOBHBIE XHUMHYECKHE PEAKIIUN, COCTABUTH CXEMY XHMHUYCCKHX MPEBPAIICHUH.

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

3. ChopMynHupoBaTh UCXOTHBIC TAHHEIE.

4. CocraBuTh MaTepHAJIBHBIN OajlaHC NAaHHOTO mporecca (MO ammapaTaM), OIPENCIUTh PacXOoHBIE
KO3 PHUIHCHTHI.

5. Ompenenuts B3aMMOCBS3b MEXJy ammaparaMud (B Bujae (QYHKIMOHANBHBIX OJOKOB), COCTaBHUTh
MIPUHIUTIHATHHYIO CXeMY TaHHOTO XHMHUKO-TEXHOJIOTHUECKOTO TpoIiecca.

6. CocTaBUTh CXEMBI TEIJIOBBIX TOTOKOB.

7. OnpenerneHne KOIMYECTBA 3aTPaYNBaeMON SHEPTUH.

IoayyeHue OKHMCH NPONUJIEHA.

OKuCh IpOTIHMIICHa MOYKET MPUMEHATHCS BO MHOTHX CHHTE3aX BMECTO OKHCH dTmieHa. Ha ocHOBe okucu
MIPOITMIICHA TIOMYYar0T aHTU(PU3HI, J0OABKH K CMa30YHBIM MacliaM JJIsl TOHIKCHHS TEMIIepaTyphl UX 3aCTHIBAHHUA,
OMYJIBI'aTOPbl U APYIrU€ MOBCPXHOCTHO-aKTUBHBIC BEHICCTBA, CMOJIbI, AHTHOKCHUAAHTHI. KpOMe TOro, OKHUCH
MPOIMIICHA KaK OoJiee YCTOWYMBOE, YeM OKHCh STHJICHA, BEIIECTBO MMEET M caMOCTOsTeIbHOe MpuMeHeHne. OHa
ABJIACTCA HU3KOKHUIIAIIUM PACTBOPUTEIIEM Ui YTJICBOAOPOJ0B, BUHHUIIOBBIX IMOJIUMEPOB, MacCell. Oxkuco ImponujicHa
oOnamaeTr B HEKOTOPOH CTENEeHM WHCEKTHUIMIHBIMH CBoOWcTBaMH. OKHCH TMPOMMIEHA HCIONB3YEeTCS TaKkKe B
Ka4eCTBE MPOMBIIUIEHHOTO a3€0TPOITHOTO areHTa NpH pa3JelIieHHH CMecH IEHTaHOB M aMHJIEHOB ¢ aueHamu. OHa
Hanjia TakKe MPUMEHECHHUE I TTOJTYUYCHUS TOJIMYPETAHOBBIX IMTECHOILIACTOB.

TexHO0JI0THYEeCKHEe OCHOBBI MOJYy4YeHUS OKMCH MPONHIEHA.

OT NpUMEHEeHHUsT THAPOIIEPEKUCH 3aBUCHT CKOPOCTD MPOLECcca, HO MOYTH HE 3aBHCUT €ro CEJIEKTUBHOCTB.
[Ipu mpakTHYeckod peanm3amuy Ipolecca MPEANoYTeHHe OBUIO OTHAHO THAPOIEPEKHUCH STHIOCH30J71a, Ha YTO
MOBJIMSUTH JIETKOCTh €€ TIOJYYCHHUS U [IEHHOCTh OJHOBPEMEHHO oOpasyromierocs crupra (MeTuideHuIkapOruHoa),
KOTOPBIN JIETKO MPEBPATHTH B CTHPOIL.

Pacxon nponunena noaaepxuBaercs B cootnomenuu 7:1 k ['TIOB.

XankoH-TIporiecc OTinM4aeTcsi BbIcokoil kouBepcuei [TIDB (99,5%), HO mpm 3TOM 3HAYUTEITHHO
CHIYKAETCsI CENIEKTUBHOCTD ITPOIIecca 3a CYET HPOTEKAHHS JOCTATOYHO OOJIBIIEro KOJIMYEeCTBA IIOO0YHBIX PEaKIU.
Ha o6pa3oBanue okucu mpomnuieHa pacxoayercs 86% MoJ. TUApONEpPEeKUucH 3TUI0EH30Jia, Ha 00pa3oBaHHE
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MPOTIMOHOBOTO aibaeruaa u amnerona — mo 0,15% mou., Ha geruaparaiuto 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 Takke MOK obpasyetcs 3a cuer 0,05% mou. ['TIDB.

Brnaromapst COBMENmIEHHOMY CHHTE3Yy IBYX LEHHBIX IMPOIYKTOB — OKHCH IIPONHJICHa W CTHPOJA, HX
BBICOKOTO BBIXOJIa 110 HPONWIEHY U 3TUII0EH30 Ty XaJIKOH-IIPOLIECC OLIEHUBACTCS KaK BECbMa MEePCIEKTUBHBIN IS
HpOMBIIHJ'[eHHOﬁ peainsanuu. Kax METO IMPOU3BOJICTBA OKHMCHU IMTPOMUIIEHA OH UMCCT ABHBIC TPEUMYIIIECTBA IEPET
XJIOPTUAPHHHBIM BBUY HCIIOJIB30BaHMs OOJiee NEIIEBBIX BCIIOMOTATEIbHBIX BEIIECTB M Iepes HAAKUCIOTAMHU —
U3-32 MEHBIICH KOPPO3UH U JYYIIEro BBIXO/a LIENEBOr0 IPOAYKTa.

Onucanne TEXHOJOrH4eCKOi cxeMbl POU3BOACTBA.

[Tpouecc smoKCHAMPOBaHUS MPOIMICHA T'MAPOIEPEKUCHI0 ATUIOEH30/Ia OCYLIECTBISIETCSI B Kackale M3
Tpex MOCJIEIOBaTEIbHO COCTMHEHHBIX PEakTOpoB cMemieHus mo3. P—1, P2, P-3 mpu temmepartype 110—118 °C
(Temmeparypa B KackajJe PeakTOpOB MOJJIEPKUBACTCSI C MOCTOSHHBIM IOBBIIICHHEM 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 mepBhiii peakTop Kackaga mo3. P—1 HempepbiBHO monaroTcs mpomnwieH, [TIOb, katamuzaropHbrit
koMmrureke. I'TIDBb wm mpommmeH mepen momadeil B peakTop 1mo3. P—1 cMemmnBaroTCS ¥ IMONOTPEBAIOTCS B
TerooOMeHHuKe 103. T—1 mapoBeIM KOHAEHcaTOoM na0 Temmeparypsl He Oomee 70°C.  Pacxon I'TIOb
TOIICPIKMUBACTCS TIOCTOSHHBIM. Pacxox mponmiena monaepkuBaercss B cooTtHomennn 7:1 k ['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 smoxcuanpoBaHusi B peakropax no3. P—1, mo3. P—2, no3. P—3 mporekaeT 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).

Ilepexon peakimoHHOt Maccel u3 peaktopa P—1 B P—2 u nmanee B P—3 ocymecTBusercss 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 OTAEIUTENb Yy37a BBLAEICHHUS BO3BPATHOIO IPONUIICHA.

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

Peaxiist SNOKCHAMPOBAHUS MPOMNHJICHA MPOTEKAeT C BBIACICHHEM TEIla, CHIMAaeMOTO TEIJIOHOCHUTEIEeM
THK ot Hacoca no3. H—1, uupkyaupyronmm yepe3 3MeeBUKU peakTopos 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
BOJ0I1 10 Temnepatypsl 60 °C. 3areM TEIIOHOCUTENb HANPABISETCS B 3MEEBUKH PEAKTOPOB SIOKCUIUPOBAHUS.

B kagecTBe aBapHITHOTO OXJIaXIEHHS PEAKTOPOB HCHOJIB3yeTCS aMMHAaYHBIN XoJof ¢ Temmeparypoi 0 °C.
B srom ciydae mupkynupyromuii TerioHocutens THK nocine TemnooOMenHuka mo3. T—2 moctymaet B aMMIayHbIe
ucrnapurenn no3. T—3, rae oxmaxgaercs 10 Temiepatypsl 5 °C 3a cueT HCHapeHus JKUIKOT0 aMMHaKa U IIOJaeTcs Ha
OXJIAXICHUE PEaKIMOHHON MacChl B 3MECBHKH PEaKTOPOB SMOKCHAWpOBaHWA. [Iluranume mcmaputeneid mo3. T—3
KUJIKUM aMMUAKOM MMPOU3BOAUTCA U3 CETH.

C menpro UCKIFOYCHUST HAKOIUICHUST KUCIOPOAa, 00pa3yromMIerocs Mpu MOOOYHBIX 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
YCTAaHOBJICHBI pabounMe W pPEe3epBHBIC IpeAOXpaHUTEIbHbIE KiamaHel. COpoc C MpenoXpaHHTENbHBIX KIIAIIAHOB
OCYIIIECTBIACTCS Ha (paken depe3 cemnapaTop no3. E—4.

ITpu ocraHOBKE HA PEMOHT M30BITOYHOE JIABJICHUE M3 PEAKTOPOB cOpachiBacTcs Ha (akes yepe3 cernapaTop
mo3. E—4.

3axonaxuBaHUE SIOKCUAaTa ocyllecTBsiercss ¢ mnomoimbto TemnoHocutens THK  "mumyc" 12°C,
[0IaBaeMOro B 3MeeBUK emKkocTH 1m03. E—3. Emxocts 103. E—3 cBs3aHa ¢ peakropamu ypaBHUTCIBHON JTHHHUCH,
OTKpPBIBAEMOM IIepe/]] CIIMBOM PEaKTOPOB.

7 BapuaHT

Ha ocHoBe npe/ioxkeHHOT0 MaTepHana:

1. BBISIBUTD OCHOBHBIE XUMHUECKNE PEAKLIUH, COCTABUTH CXEMY XUMHUYECKUX PEBPAIECHHUH.

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. OmpenenuTh B3aMMOCBS3b MEXKIYy ammaparamMd (B BUAE (YHKINOHAIBHBIX OJIOKOB), COCTaBHTh
MIPUHIMITHAIBHYIO CXEMY JTAHHOTO XUMHKO-TEXHOJIOTHUECKOTO Ipoliecca.

6. CocTaBUTh CXEMBI TEIUIOBBIX TOTOKOB.

7. OmpezierieHue KoJIMYecTBa 3aTpaunBacMOn SJHEPIUH.
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IlonyyeHue OKMCH 3THJICHA.
OKHUCBH ATHIICHA SBISACTCS OTHUM W3 HamboJiee KPYMMHOTOHHAXKHBIX IPOIYKTOB TSHKEIIOTO OPTraHWMYECKOTO

CHHTE3a Ha OCHOBE JTHJICHA. JTO OOBACHIETCS MOTPEOHOCTHIO B OKUCH JTHJICHA KaK B HCXOJHOM ChIpbE IJIS
MIOJIy9eHHsI TPOIYKTOB, Bce 0OJiee IIMPOKO HCIOIb3yeMBIX B aBTO- M aBHATPAHCIIOPTE, B XUMHUYECKOH, TOPHOM,
He(TSHOW OTpaciAX MPOMBIIUIEHHOCTH. OCHOBHBIM TPOW3BOJHBIM OKHUCH OTHJICHA SBIISIETCS TPOAYKT ee
TUAPATAIH — 3THUJICHTIINKOJIb, TPUMEHIEMBIN TS IPOU3BOJICTBA aHTU(PU3a, KaK PAaCTBOPHUTENb, INTACTU(UKATOD, B
MIPOM3BOCTBE MOHOMEPOB JJISl CHHTETHYECKUX BOJIOKOH. D(PUPBI STHIICHIIIMKOJIS, ITOJy9aeMble U3 OKUCH ITHIICHA U
CIHPTOB — METHJIOBOTO, ITUJIOBOTO M OYTMJIOBOTO, TaK Ha3blBaeMble LIEJUIO30JbBBI, SBISIOTCA MPEKPACHBIMU
PacTBOPHUTEISIME M IIUPOKO MPUMEHSIOTCS B JIAKOKPAaCOYHON IPOMBIIUICHHOCTH. [lpyrne mpou3BOAHBIC OKHCH
STWJIEHA, HAalpUMEp OTaHOJIAMHMHBI, NPUMEHSIOTCS B XHMHUYECKOH, ra3oBoil M HedrenepepadarbiBaroeii
MIPOMBIIUICHHOCTH JUIS1 OYMCTKHU Ta30B OT CEPOBOOPO/a, ABYOKHCH YIJIEpPOAa U APYTUX IPUMECEH.

CriocoOHOCTh OKHCH JTWJICHA ITOJMMEPU30BAaThCS U COINOJIMMEPU30BaThCsS C JPYTMMH MOHOMEpaMH
UCIIONIB3YeTCs [UIS MOJyYeHHs IOJMMEPOB C Pa3lIWYHBIMH XapakTepucTHkamu. JKuakne u BOCKOOOpasHbIE WIIH
TIOJIYTBEP/IbIC TTOJIMMEPHI MOTYT MCIIOJIb30BAThCS B KAYECTBE IUIACTU(HKATOPOB, CMa304YHBIX areHTOB.

TeopeTnyecKue OCHOBBI CHHTE3a OKHCH THJICHA.

B mpomblieHHOCTH B O0JIBIIOM MacHiTabe peann3oBaH METOA TOJYYEHHS OKHUCH 3THIICHA IPSMBIM
OKHCIICHHEM JTWIeHa. J[[nd mnpoBeneHHs 53TOH peakIUM NPeAIOKEHO OOJBIIOE YHCIO BBICOKOAKTUBHBIX
Katanu3atopoB. IlouTm Bce OHM coAepkaT B KadeCTBE OCHOBHOTO KOMIIOHEHTa cepebpo. IIpumensemsie
KaTaJlM3aTopbl MOXKHO PAa3JeiHTh Ha JIBE OCHOBHBIC TPYHIIBI: CIUIOIIHBIE CepeOpsHbIE KaTaln3aTopbl U aKTUBHOE
cepedpo Ha HOCHTEE.

Bonpmoe BausHUE Ha BBIXOJ OKHCH STHJIEHA OKa3bIBA€T COOTHOIIEHUE BBOAUMBIX B IPOLECC BO3AyXa U
STUJIeHa. MakcuMabHO BO3MOKHAsI KOHBEPCHS dTUJIeHa cocTaBisieT 90%.

IIpu mpomyckaHuu cMecH 3THIIEHA W BO3dyXa Hax KaranuzaropoMm mpu 200-300 o°c OJHOBPEMEHHO
MIPOTEKAIOT peakIMM OKUCICHUS U TOPeHHUs dTujeHa. ['opeHnto noasepraercs 35% mpeBpalieHHOro ATUJICHA.

OnucaHue TeXHOJOTHYECKOI cXeMbl IPOM3BOJCTBA.

OtuiieH ¢ 3aBoja stuieHa win ¢ YITII mo 3TiiieHOpoBoIy ¢ JaBiieHHUeM He MeHee 23,5 6ap
TO/IOTPEBAETCS B TEINIOOOMEHHUKe 1m03. T—1. B MexTpyOHOE MPOCTpaHCTBO TEITIOOOMEHHIKA ITOIAeTCs Tap C
naBeHUeM 9 Gap IUIs TIOAEPKAaHUsL TEMIIEPATypPhI STUIEHa B mpesenax 45+55 °C. Jlist mojorpesa mpeaycMoTpeHa
TaKKe Mmojiaua KoHjaeHcaTa napa 1 6ap ot KoJjuieKTopa. ITHIIEH TOCTyNaeT B KaMepy CMEIICHHsI, TJIe 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 Hivke 27,0 6ap nogaercsi B Kamepy CMEIISHHs JUIsl CMELIeHUs ¢ 000ranieHHbIM
STUJIEHOM IIMPKYJISIIMOHHBIM Ia30M, MOCTYNAIOIINUM OT KOMIIpeccopa 1mo3. M—1.

Jist mojyiepkaHusl CTaOMIIBHOTO JaBJICHWS METaHa B CHCTEME YIPaBJICHHs OTCEKAIOMIMMH KialaHaMH
KaMepbl CMEIIeHHsI IPeayCMOTpeHa mmofada Metana 29 6ap, momMumo mojauu metana 11 Gap, B IUPKYIAIHOHHBIN
ra3 B JIMHUIO HarHETaHUsI KoMIpeccopa 1mo3. M—1. bannacTHbli MeTaH npeaHa3sHa4YeH Uil HHEPTHOTO pa30aBlieHUs
LUPKYIALMOHHOTO Ta3a C LeNpl0 MOJAEpKaHWsS KOHIEHTpaluil KHCIOpoJa W JTWUJIEHAa B  3aJaHHBIX
B3pBIBOOE30MIACHBIX TIpeieax.

LupkynsauuoHHbIH ra3 n3 abcopdepa no3. Kr—1 nocrymaer Ha Bcac komrnpeccopa mo3. M—1,
IIPEABAPUTEIBHO CMEIINBASACH C 3THICHOM. Jlanee UPKyIAMOHHbIA Ia3 MOAAcTCsl B KaMepy cMelleHus. B minuto
HarHeTaHWs KOMIpeccopa BBOAUTCS OaJuTaCTHBIN METaH, a TAKXKE OTMBITHIA OT IBYOKHCH YIJIEpPOAa 10 COACPKaHUS
4,9 % 00. UPKYIAHMOHHBIN Ta3.

Ha BbIX0/€ M3 KaMephl CMEIICHHS IUPKYISIIHOHHBINA Ta3 TOCTyMaeT B TPyOHOE TPOCTPAHCTBO
TermnooOMeHHuKoB 1103. T—2, T—3, rae HarpeBaercs 10 Temmneparypbl 190237 °C mOoTOKOM KOHTaKTHOTO T'a3a,
BBIXO/IAIIECTO U3 peakTopoB mo3. P—1, P—2.

Jiist moBBIIEHHsT M30MpaTETbHON CIIOCOOHOCTH KaTali3aropa B IIMPKYJISIIMOHHBIN ra3 Iocie KaMmephbl
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 MOCIe KaMephl CMEIICHHS.

Harpetsrit mupKyISnnoHHBIH ra3 U3 TPyOHOTO MPOCTPAHCTBA TEIIO0OMEHHUKOB 103. T—2, T—3 mocrymaet
B BEPXHIOIO YacTh TPyOHOTO ITPOCTPaHCTBA peakTopoB 1no3. P—1, P-2.

C HWKHEN YaCTU KOHTAKTHBIN ra3 ¢ TemMepaTypoi 225-282 °C mocrymnaer B MEXTPYOHOE IPOCTPAHCTBO
TErI000MeHHUKOB 1103. T—2, T3, rae oxnaxkaaercs 10 Temneparypsl 93—105 °C 3a cuer otaum Temna
LHUPKYSIIHOHHOMY Tra3y, IPOXOIAIIEMY [0 TPyOHOMY IPOCTPAHCTBY, IPH 3TOM ITPOUCXOIUT KOHAECHCALUS BOJBI,
conepxaieiica B raze. Konaencar uepes KOHAEHCATOOTBOIUHKH HAMPABIIAETCS 3a CUET Iepenaja JaBICHUs B
CHCTEMY IIUPKYIAIIUOHHON BOJIBI.

W3 MexXTpyOHOTO TIPOCTPaHCTBA TEINI0O0OMEHHHUKOB 1103. T—2, T—3 KOHTaKTHEIHA ra3 MOCTYIIaeT Ha
a0COPOIIMI0 OKUCH ATHJICHA B BEPXHIOIO CEKIUI0 abcopOepa mo3. Kt—1. B a1oii cexiuu yeraHoBieHo 30 cUTYaThIX
TapelioK, a B HIDKHEH CEKINH (CemapaTtope) CMOHTHPOBAH KarIeOTOOHHUK ISl OTACTICHHUSI yHOCHMOTO C Ta30M
copOenTa. KOHTaKTHBIN ra3 rnojaercs NoJ HIKHIOIO TapeiKy abcopoepa no3. K1—1, cBepXy nozgaercst Ha opoleHne
UMPKYJIALMOHHAs Boja (Towui copOeHT) ¢ Temmeparypoii e 6onee 34 °C.
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[TupkynaiuoHHas BOAA, HACBIIICHHAs OKUCHIO 3THJICHA, BBIBOJUTCS M3 KyOOBOM 4acTH BEpXHEH CEKIMHU
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 cenapaldoOHHYH HMKHIOK 4acTh alnapara, T MPOUCXOIUT
OTJIeJIeHUE )KUAKOCTH OT ra3a.

OcHoBHas 4acTh ra3a u3 cemaparopa abcopbepa mo3. Kt—1 HampasnsieTcss Ha Bcac KoMIpeccopa mo3. M—1,
apyras — B KoaudecTse He Oosee 800 Kr/4 — 0TBOAMTCS Ha yTHIIM3ALHUIO.

Cucrema TEIUIOHOCHTENSI IpeIHa3HaueHa Iyl OTBOJA TeIla W3 30HBbl PEaKUUH OKUCIICHHS O3THJICHA
kuciopogoM. TemnoHocurens Mapku  «MoOuiabTepM-605» TOCTyrmaeT B BEPXHIOIO YacThb MEXTpyOHOTO
MIPOCTPAaHCTBa peakTopoB no3. P—1, P—2, HarpeBaercs 3a cuer Teria peaKUWH M HOCTYIIAeT Ha Bcac Hacoca Mo3.
H-1, H-2. OT HacoCcoB 4acTh TEIUIOHOCHUTENS ITOIACTCS B TPYOHOE MPOCTPAHCTBO TEIIO0OMEHHUKOB-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 ¢ APYTrOH YacThIO TEIUIOHOCUTEIS, KOTOpast He IPOXOANT TeIII000MEHHHUKH -y THIIN3aTOPBI, 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, P—2 cocrasnser 225+271°C.
Jaist mpeoTBpallieHnsl MECTHBIX MEPErpeBOB KaTajlu3aTopa B peakTopax Mepernaj] TeMIepaTyp MexIy
MOGHJIBTEPMOM Ha BXOJIE B PEAKTOPHI M KOHTAKTHBIM Ta30M Ha BBIXOJIE He JIOJbKeH npesbimarh 17 °C.

Temneparypa MOOMJILTEPMAa Ha BBHIXOJE M3 PeakTopoB cocrtaBnsger 230+280 °C. Jlnsa HCKIIOYEHHUS
meperpeBa BepXHUX dacTeil peakropoB 1mo3. P—1, P—2 u3 mox BepxHel TpyOHOH pPEIIETKH MOCTOSHHO OTBOIUTCS
4yacTh MOOMIbTEpPMA U TIoaeTcst B OydepHsie emkoctn 11o3.E—3, E—4.

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

8 Bapuanr
Ha ocHoBaHUU OnMCaHUS TEXHOJIOTUYECKOI CXEeMBbI IPOU3BOJICTBA:
1 - cocTaBUTH CXeMy MaTepHAIBHBIX TIOTOKOB IIPOM3BOJICTBA.
2 — OTIPEIETIMTH OCHOBHOE 000PYJOBaHHE HA CTAINSX:
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 azorHo# noxymku (0,07-0,2 MIla) perynupyercs KianaHOM Ha JIMHHM OTBOJA ra3oBoi ¢asbl Ha aken
CPEIHETO IaBJICHHUSL

N3o0yran-uzodyrrineHoBas ¢pakuus (MUD) ¢ comepxanuem mzoOytmieHa 18-20 % macc. moctymaer Ha
YCTaHOBKY cO ckiana ¢ napienueM 1,9 Mlla B rumpaBiIrdecku 3amoiHeHHbIN cenaparop E-3 ans otneneHus Boawl, a
3aTeM B TeruiooOMeHHUK T-4. B TpybompoBon nepen TermioooMeHankoM 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.

[Tapoxonnencar u3 temmooOMeHHNKa T-3, depe3 KOHICHCATOOTBOJYMK, OTBOJHUTCS B IIEXOBOH KOJUIEKTOD
NapoKOHJIeHCaTa.

IIpomecc cuaTesa MTBD mpoTekaer B peakTope annabaTHUECKOTO THMA B KUAKOW (ha3e Ha KaTaiam3aTope.
[Iponecc cuHTE3a 3K30TEPMUUECKHH, B PEaKTOpe UMEETCs TPH spyca Karainusaropa. B Bepxueit uactu peakropa P-5
perynmupyercst nasienue He 6oiee 1,15 MIla knamaHoM ycTaHOBJICHHOTO Ha TPYOOIPOBOJIE BBIXOJA M3 PeaKTopa
PEaKIMOHHOH cMecH Ha MTanue KoJoHHbI KT-11

B kaxaom cnoe karanmmzaTopa peructpupyercsi comportusiieHue He Oonee 0,1 MIla. B HimkHel wactu
Ka)XJIOTO sipyca KaTalu3aTopa perucTpupyercsi remneparypa He 6onee 77 °C mocine 1-ro ciost u He 6onee 70 °C
nocie 2-1o u 3-To cIoeB.

Temno »K30TepMHUECKON peakIMM IOCIe BEPXHEro spyca KaTaau3aTopa CHUMAETCS OXJIaXAECHHEM
peakimoHHo# cMecu oT 77 °C no 55 °C B TemmooomeHHuKe T-6 000poTHOH BOIOM.

Terto peakiuu mociie BTOPOTo sSpyca KaTtann3aTopa CHUMaeTcs B TeriooOMenHuke T-7 000poTHOH BOJOH.

Ha nunusx BhIXoAa peakIMOHHOM CMecH M3 KaXKJI0M CeKUuMHu peakropa P-5, a Taxke Ha JMHUU BX0Ja
PEaKIMOHHONH IUXTHI B peakTop, uMmerrcs ¢QuibTpel @P-8, @-9, ®-10 mms ymoBa BO3MOXKHO YHOCHMOTO
KaTtanu3aropa. JlaBieHue /10 ¥ rnocie GUIbTpa KOHTPOIUPYETCSI [0 MECTY MAaHOMETPaMHU.

Y3en pa3geneHus peakIMOHHONW CMecH | BbIesieHus ToBapHoro MTED

Peaknmonnas cmeck u3 peakropa P-5 mocrynaer B pekTiduKanoHHyo KonoHHy Kr-11.

Kononna K1-11 mpenna3sHaueHa Isi OTTOHKM HM300yTaHOBOM (pakiMi M3 PEAKIHOHHOW CMECH IIpH
nasnenun He Boie 0,67 Mlla, Temneparype kyba He Beite 135 °C u Temneparype Bepxa He Oonee 51 °C. Oborpes
Kkyba kojoHHbI KT-11 mpou3BOAMTCS B BBIHOCHBIX KHIATHIBHHKaX T-12, B MeXTpyOHOE HMPOCTPAaHCTBO KOTOPBIX
moaeTcs nap gasnernem 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 mwemoByto sHMto konoHHsl Kr-11, momaercst map 1,4 Mlla mis oT™MbIBKM M300yTaHOBOHM (pakimu 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 M300yraHoBas (pakuus M3 BepxHel yacTh eMKocTH E-16 OTBOIMTHCS BO BTOPYIO
orcroitHyro emkocTb E-17. M300yraHoBas dpakims u3 emxoct E-17 Hacocom H-19 nonaercs B xononny Kr-11 B Buzne
¢urermbr (irermoBoe uucno 0,5). M30bITok M300yTaHOBOW ()pakIMU TEM K€ HACOCOM OTKAYMBAcTCsS Ha CKIAM C
KOppEKIIHeH 1o ypOoBHIO B eMKocTH E-17.

MeranonnHas Boja ¢ Hu3a emkocteil E-16, E-17 ctekaer B emkxocth E-18. 13 emxoctu E-18 MeraHonbHas
BOJIa OTBOANTCS Ha CKUTAaHME HA YCTAHOBKY 00€3BPEXHMBAHMUS XUMHUYECKHU 3arPSI3HEHHBIX CTOUYHBIX BOJI.

KyooBas xxunaxocts kosoHHBI KT-11 (MTB3-pextnduxkar) nacocom H-13, nonaercs B Teruooomennuk T-14,
rae oxnaxaaercs oT 135 go 40 °C obopotHoit Bogoit. MTBD, oxnaxnennslii B Temooomenanke T-25, oTBouTCA
Ha cknan. [Ipu HeoOxommMoctu manpHedmel ounctkn MTBD B kononHe KT-20, qaHHBIA IPOIYKT OXJIaXaaeTcs B
termoooMenHuke T-25 ot 135 o 60 °C u HanpasisieTcsi Ha muTaHue KoJoHHbI K1-20.

HMcxonHele naHHBIE:

IIpousBoautensHOCTH yeTaHOBKH 110 MTB3 ToBapHoMy — 50000 TOHH B rof.

T'omoBoit porn padogero Bpemenu 8400 gacos.

MospHOE COOTHOIIIEHHE MeTaHo/m300yTmiex 1,075:1

Konsepcus uzo0yruinena - 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%.

mum3o0yTiiieHa — 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 npeoKeHHOT0 MaTepHaia:

1. CocTaBHUTh CXEeMY MaTEpHAIbHBIX IIOTOKOB.

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

3. CocTaBHTh TEIUIOBOW OalaHC peakTopa OKUCICHHS ATUIICHA.

OxuciaeHue TUIEHA.

IMpomecc moONMy4eHUs OKUCH OSTWJIEHA COCTOMT M3 JIBYX MapajlieNlbHO pabOTaIoMNX JIMHUH.
PaccmoTpum 0J1HY U3 HUX.

OtuiieH ¢ 3aBoja StwieHa win ¢ YOTII mo »THiICHONMpOBOAYy ¢ HaBJicHHEM He MeHee 22,5 Oap
HOJIOTpEBaeTCs B TeIII000MeHHUKe 1o3. T—1 u pa3znensercs Ha JBe JIMHUM CHHTe3a. B MexTpyOHOE poCcTpaHCTBO
TEIUNI00OMEHHHKA TIOaeTcs map ¢ JaBJjeHreM 9 Oap Ui moAnepKaHus TeMIIepaTypsl 3THiIeHa B mpenenax 45+55 °C.
OuHIeHHBIH OT MeXaHUUECKUX MpUMece, STHUIEH MOCTynaeT B CTAHLMIO CMEUICHUs, TJIe CMEIINBaeTcs ¢
OUPKYJISAIHOHHBIM Ta30M, TOCTyHamImuM U3 abcopodepa 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
JUIS CMEUIeHHUS ¢ 00O0Tal[eHHBIM A3TUIEHOM LUPKYIALHUOHHBIM ra30M, MOCTYMAOIINM OT KOMIIpeccopa Io3.
K-1. Cwmemenne UMPKYISIOIMOHHOTO Tra3a C KHCIOPOJOM MPOXOJUT 3a CYET TYypOYJEHTHOCTH IIOTOKa
LUPKYJSIIMOHHOTO ra3a U KHCIOpo/a.

JIiist mHEpTHOTO pa30aBieHNs HUPKYISIIHOHHOTO ra3a, C HENbI0 MOANCPKaHNs KOHICHTPAMi KUCIOpOoaa 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
cvemennst C—1. B nuHHIO HarHeTaHWs KOMIIpECcOpa BBOJAWTCS OayutacTHBIN a30T. KoHIEHTpamws Kuciopoaa u
STUJICHAa B IUPKYISAIMOHHOM ra3e Ha BbIXOJE U3 CcTaHIUM cMmemeHus C—1 KOHTponMpyercss U PEeTrUCTPHPYIOTCS
aHAIU3aTOPaMH.
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Ha BbIXOZ€ M3 CTaHIMM CMEIIEGHHS LUPKYJIALUOHHBIM ra3 AEIUTCS Ha JBa MOTOKA M IOCTYHAaeT B
TpyOHOE TPOCTPAHCTBO TEIIOOOMEHHHKOB 1mo3. T—2,3, rme HarpeBaeTcs no Temmepatypel 190-237 °C
NOTOKOM KOHTAaKTHOTO rasa, BBIXOJSIIEro u3 peakropoB mo3. P—1,2. [Ipu noBeilIeHNH NaBieHUs Ha BXOJE B
TpyOHOE MPOCTPAHCTBO TEII00OMeHHHKOB 1o3. T—2,3 mo 28 Gap, Ha Beixoae 30,5 Gap cpabaTeiBaeT pa3pbIBHAS
MIpeAoXpaHHUTEIbHAS MEMOpaHa 1 ra3 CTpaBiIMBaeTcsi B atMocgepy.

Jns moBplmIeHUsT U30MpaTENbHOW CIIOCOOHOCTH KaTalK3aTopa B IHUPKYJISAIUOHHBIN ra3 mocie
CTaHIIUU CMEIICHHS B KaKJIYIO JIMHUIO CHHTE3a BBOJUTCS 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.

Harperblilt HIMpKYJISIIMOHHBIN ra3 U3 TPYOHOTO MPOCTPAHCTBA TEMNIOOOMEHHHUKOB 1M03. T—2,3 mocrymnaeT B
BEPXHIOIO YaCTh TPYOHOTO MPOCTPAHCTBA PEaKTOpOB mo3. P—12.

C HW)KHEH YacTH peakTOpOB KOHTAKTHBIM ra3 ¢ temmneparypoit 225-282 °C mocrtynaer B MeXTpyOHOE
MPOCTPAHCTBO TETUIOOOMEHHUKOB 1mo3. T—2,3, rae oxiaxkmaercs no temmepatypbl 93—105 °C 3a cuer ormaum
TeIla LMPKYISLUOHHOMY Ta3y, MPOXOASIleMy [0 TpyOHOMY IpPOCTPAHCTBY, IIPU O3TOM TPOUCXOTHUT
KOHJIEHCAalus BOJBI, coxepxameiics B raze. KoHageHcaT dyepe3 KOHAEGHCATOOTBOIYMKU HAIPABISIETCS
3a CYeT nepenaza AaBJICHUS. B CUCTEMY LUPKYISIHMOHHON Boabl. IIpu moBelieHUH naBieHus B peakropax ao 30,5
0ap cpabaThIBAIOT Pa3phIBHBIC MPEIOXPAHUTEIILHBIC MEMOPAHBI.

W3 MexTpyOHOTO TIPOCTPAHCTBA TEIUIOOOMEHHUKOB 1103. T—2,3 KOHTAaKTHBIN ra3 MOCTYyMaeT Ha adCopOInio
OKHCH ITHJIEHA B BEPXHIOIO cekiuio abcopbepa no3. Kr—1. B 3T0ii cexnum ycranoByieHo 30 cUTYATBIX Tapesyok,
a B HIOKHEH ceKumm (cemaparope) CMOHTHPOBAH KarUIEOTOOWHUK [UIS OTHENEHUS YHOCHMOTO C Tra3oM COpOeHTa.
KoHTakTHBIH Ta3 mojaeTcss IMOJ HWKHIOI Tapesky abcopbepa mo3. Kr—1, cBepxy mnomaercss Ha oOpolleHHE
UPKYJISIIAOHHAs Bojaa (TOL[HI copOeHT — ciadblif, 7% pacTBOp TIHKOJIEH) ¢ Temmeparypoi He Oosee 34 °C.
HupkynsiuuoHHast BOJA, HACHIIIEHHAs OKHCHIO 3THIJIEHA, BBIBOAMTCSA M3 KyOOBOW YacTHM BEpXHEHW CEKIIMHU
abcopbepa mo3. Kr—1.

OunIeHHBI OT OKWACH ATHIICHA KOHTAKTHBIN ra3 (MUPKYJISIIUOHHBIN ra3) w3 BepxHed dactu abcopbepa
no3. Kt—1 ¢ remneparypoit 30—35 °C nmoctynaer B cenapallMOHHYIO HMXKHIOIO 4acTh ammapara, Te NPOUCXOAUT
OTJEJIEHHUE )XKUAKOCTHU 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 kagectBe TemioHoCcHTENS UCTIONB3yeTCs «MoOouIpTepM—605%.

B cBsa3m ¢ TeM, 4TOo B mponecce KOHTAaKTHPOBAHHS BBIJEISETCS OOJIBIIOE KOJIMYECTBO TEIUIA, JUIS
Ka)JIOTO PeaKTopa MpeaycMOTpeHa He3aBUCHUMast CUCTeMa TeIUIOHOCHUTEIS.

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 IIOJAeTCsi B TpyOHOE MPOCTPAaHCTBO KOTIOB-yTHiHM3aTopoB mo3. 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 TEIJIOHOCHUTENS,, KOTOpas HE MPOXOJUT KOTIBI-YTHJIM3aTOPhl, M OOMIIMH MOTOK IMPKYJIHPYIOIIETO
TEIJIOHOCUTENSI HAIPABISIETCSl CHOBA B BEPXHIOI 4YacTb MEXTPYOHOTO IMPOCTPAHCTBA PEAKTOPOB mo3. P—1,2.
TemmepaTypa MoOUIBTEpMa Ha BXOJE B peakTophl mo3. P—1,2 coctaBmser 225-271°C. Ins npenoTBpameHus
MECTHBIX IIEpPerpeBOB KaTajau3aTopa B peakTopax Ieperaj] TeMIepaTyp MexIy MOOHIBTEPMOM 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 dexTuBHOE Bpemst paboThl ycTaHOBKH 350 aHel B roy.

Konsepcus stunena 11%.

CenexTuBHOCTH Ipoliecca okucnenus 80% macc.

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

MosbHOE COOTHOIICHNE MEXy TOOOYHBIMU MpoAyKTamu 6,3 : 1,2.

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

[eneBast peakuys HOIyIEHUS] OKUCH 3THIICHA!

C2H4 + 0,502 — C2H4O

[TobounbIe peakim:

C2H4 + 0,502 — CH3_CHO
C2H4 + 302 — 2C02 + ZHZO
3apnanue 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. CocTaBUTbh CX€MY MaTepUalbHbIX OTOKOB, ONPEAEIUTh CTAJUN U 000PYIOBaHUSI, BXOIAIINE B KOKIYIO
CTaJUIO.

3. ChopMynupoBaTh UCXOIHBIC TAHHBIE.

4. CocraBUTh MaTepHAIBHBII OajaHc JaHHOTO Tpoliecca (MO ammaparam), ONpPEAENUTbh PacXOIHbIE
K03 hUIMEHTEI.

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

6. CocTaBUTH CXEMBI TEIIOBBIX TOTOKOB.

7. OtpezierieHne KOJIMYecTBa 3aTpaunBacMON SHEPIHH.

CuHTe3 MeTHITPETOYTHI0BOIO 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 OKTaHOBBIM uuciioM (6osee 100), 4To MO3BOJISET MCIIONB30BATh MX B KadeCTBE HPHUCAIOK B
aBTOMOOWIBHOM OeH3uHe. OJHAKO OT CIHMPTOB B KaueCTBE OKCUTEHATOB 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, BBemennme MTBD mo3BOJIseT yYMEHBIIUTH
HarapooOpa3oBaHUE U CHU3UTh TOKCHYHOCTh TOTLIMB.

Teopernueckue ocHOBBI cuHTe3a MTBED.

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
6IaronpUsATCTBYIOT HU3KUE TEMIIEPATyphI.

Kpome ocHOBHOI meneBoii peakiun O-alkuiaupoBaHus, npu cuHTese MTBED mpoTekaoT nuMepu3anus
n300yTHiIeHa ¢ 00pa30BaHWEM IMHM300yTHIICHA, THIpATalis W300yTHIEHA BOJOW, colepiKaliedcs B HCXOJHOM
ceIpbe ¢ obpazoBarreM TMK u psg qpyrux peakiuii.

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
rapameTrpax KOHBepcusi n300yTuieHa cocrasiseT 93,5%; cenexruBHOCTh M300yTIIIeHa HAa MTBD cocrasnser 99,0.
MosnbHOE COOTHOIIEHHE Mex Ay npoaykTtamu peakiuu CgHig : TMK=4:3.

Onucanne TeXHOTOTHYECKOH cXeMbI IPOU3BO/CTBA.
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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
JUIL  TOJTy4eHHs peakuMOHHOW mmMXThl. Pacxon MeraHona peryaupyercs B MOJBHOM — COOTHOIICHUH
"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,
YCTaHOBJIEHHBIM Ha TPYOOTIPOBO/IE BBIXO/a U3 PEAKTOpa PEAKIIMOHHOW CMeCH Ha MUTaHue KoJIoHHbI KT—11.

B kaxxnoMm cioe katanmm3aTopa perucTpupyercs compoTusieHne 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 nuHMAX BBIXOAA pPEeakLMOHHOM cMecH M3 Kaxao# cekuuu peaktopa P—5, a Taxke Ha JNMHUHM BXOJa
PEaKIHOHHON IMMXTHI B peakTop, uMetorcs ¢misTpel O—8, ©—9, ®—10 mia yiaoBa BO3MOXKHO YHOCHMOTO
KaTtanu3zaropa. JlaBieHue /10 ¥ rocie GUIbTpa KOHTPOIUPYETCSI [0 MECTY MaHOMETPaMHU.

Peaximmonnas cMech U3 peakropa P—5 mocrynaer B pektuukamonHyio koioHny Kt—11.

Komonna Kr—11 mpennasnaueHa it OTrOHKHM M300yTaHOBOHM (pakuuy W3 PEakUHOHHON cMecH HpHu
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 KHITATHIbHHKAX 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 mmemosyro ymHuio konmoHHB! Kt—11 momaercss map 1,4 MIla mas oTMBIBKM M300yTaHOBOW (Dpakmmu OT
HEIpOopearnpoBaBIIEro MeTaHoJIa B KOJIMYECTBE 10 2 T/4ac.

B emxoctu E—-16, rugpaBnudecku 3amoNHEHHOM, MPOHCXOAWT OTCTOM M PACCIOCHHE CMECH H300yTaHOBOM
(pakupy ¥ MeTaHONBHOHW BoApl. M300yraHoBas (pakums W3 BepxHEW 9acTH eMKOCTH E—16 OTBOAMTHCS BO BTOPYIO
orcroiiHyro emkocth E—17. M3o0yranoBas dpakims u3 emxoct E—17 nacocom H—19 monaercs B xononny Kt—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 Bojma ¢ Hu3a emkocredi E—16, E—17 crekaer B emxocts E—18. M3 emxoctm E—18
METaHOJIbHAS BOJIa OTBOJMTCS Ha CKUTAHHE HA YCTAHOBKY OOE3BPEKHMBAHUS XUMHUYECKU 3arpsS3HCHHBIX CTOUYHBIX
BOJI.

Ky6oBas xumkocts konoHHE KT1—11 (MTBD—pekTudukar) nHacocom H—13, momaercs B TermiooOMeHHUK
T—-14, rae oxnaxmaercs ot 135 mo 40 °C obopotHoit Bomoii. MTED, oxnaxaeHHsl B TeruioooMennuke T—25, ¢
coJiep’kaHneM OCHOBHOro mpoaykra menee 98,0%, TMK we Oonee 1,5% wu mumzoOyrunena He Oomee 1,5%
otBoauTcs Ha ckiaa. [Ipm HeoOxomumoctu manpHewmier ouncTkd MTBED B komonHe K1—20, maHHBIH mpOIyKT
oxynaxaaercs B TerooomMenanke T—25 ot 135 no 60 °C u HampaBisieTcs Ha TUTaHue KOJIoHHBI KT—20.

B xone Beienenns ToBapaoro MTED npouncxoaut o 0,5% moTeps OT Bcero 00pa3oBEIBAEMOTO IPOIYKTA.

TpeboBanns K ohpopMIICHHIO:

Kontponsaas pabota odopmisercs B TeTpaau. 3amaHus TpeOYIOT OTBETAa HAa TEOPETHUECKHE BOMIPOCHI, B
KOTOPBIX HEOOXOIMMO JaTh MOJIHBIN, pa3BEPHYTHIM OTBET Ha MOCTaBJICHHBIN BOMPOC U MpaKTHYECKHE BOIpPOCH. B
KOHIIE pabOThI HEOOXOIMMO YKa3aTh CITMCOK MCIIOIb30BaHHON JINTEPATYPHI.

Bapuant KOHTpOnbHOW pabOTHl BHIOMpAaeTCsl CTyJIEHTaMHM IO IOCIEAHUM LudpaM HOMepa 3adeTHOU
kHmwkkn ¢ 1 mo 10 Bapuant. Eciam mocneanue umdpsl HOMepa 3adeTHOH KHMXKH Oojbuie 10, To BapuaHT
BBIOMpaeTCs M0 CyMMe JABYX IocienHux nudp. Hanpumep, mocneanue mudpsl HoMepa 3a4€THOW KHIDKKH 23, 3TO
COOTBETCTBYET 5 BapHaHTY KOHTPOJIHOTO 33 1aHUsI.

Kpurtepnu onenku:

- MakcuManbHO 20 6aITOB 32 KOHTPOJBHYIO paboTy;
- MHHUMAJILHO 12 0aJllIOB 32 KOHTPOJIBHYIO Pa0OTy.
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