MunucTepcTBO HaykH U Bbiciiero oopazosanust Poccuiickoit denepanu
HwxHekaMCKUi XUMUKO-TEXHOJIOTUIECKUN HHCTUTYT ((umuan)
benepanbHOro rocyIapCTBEHHOT 0 OI0/PKETHOT'0 00Pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHckuil HalIMOHAJILHBIN UCCIIEI0BATEIIbLCKUN TEXHOJIOTMUESCKUMN
YHUBEPCUTET
(HXTU ®I'bOY BO «KHUTVY»)

( ) 5 L
[IOKYMEHT MOAMUCAH y,:,.f" S ;"""ji\ VTBEPXIAIO

SMEKTPOHHOWM NOANUCHIO

\

) f 'T’ HXTY - :/ z “\,'l

OB Ca0UFBAC2AB4T20BEECFDRASE6D (<5 zx| 3aMeCEuT e{IB gippeKTopa no YP

Bnageneu: Axvmetos Unbgap Nymeposuy \ =, U\ 4 e C//;’ H!I/I HHKH(bOPOBa
; He+5'3/f

oA 2021 .

[Hewncreutene: ¢ 30.03.2021 pgo 30.06.2022 A\ A )

\. J

®OH/J] OLIEHOYHBIX CPEJICTB
M0 AUCIUIUIUHE (MOYJIIIO)
Bb1.B.05 O6opyaoBaHue 3aBOIOB OCHOBHOI'O OPraHMYECKOro M HeTEXUMHUYECKOr 0
CHHTE3a
18.03.01 «XmMuueckasi TEXHOJIOTHS

(K01 ¥ HAMMEHOBAHHUE HATIPaBJICHUS TIOATOTOBKHN)

«XUMHUYECKAs] TEXHOJIOT U OPraHNYCCKHX BCHICCTB»

(HanMeHOBaHME MPOQUITS/CIIeUATH3ALIHN)

LAKAJIABP

(xBamuQuKaIms)

Ounasi, 0OYHO-3209HAas, 3a09UHas
(popma oOyueHmsT)

Hwmxuexamck, 2021



Cocrasutens GOC: }
JOLCHT <‘;/~=;>'— M.I". 'apunos
| DRI ETR ) / s 25} (PH.O)
ACCHCTCHT MZ{/ .M. Cagaxosa

(anmaTeeTs) Gwwnae) (OHO)

dOC paccMoTpeH u 0100peH Ha 3acenanuu kKadeapsr HXC,
pOTOKONI OT «24» 03 2021 1. Ne 8

3aB. K i Mm—-
Kadeapoii T.b. Muuuranuen
[ moamecs ) (B WO }
DKeriepr:
Otsercreennsiit 3a OOII, paspaborunk: nouent kadeapsr HXC ?/_ A.W. HoBoxwunosa

®.U.0., n0WKHOCTD, OPraHn3aLus, NoAnHch



IMacnopT poHIa OLIEHOYHBIX CPEACTB
o mucuutunHe (Moaynro) 51.B.05 O6opynoBaHue 3aB0JIOB OCHOBHOTO OPTaHIMYECKOTO M HEHTEXMMHIECKOTO

CHHTE3a
Kon
Ne KoHTponupyemsle pa3nessl (TeMbl) .
i - KOHTPOJIUPYeMOi HanmeHOBaHHE OLIEHOYHOTO CPECTBA
KOMIICTEHIHH
Qumnas ¢.o.
7 cemecTp
1 MaccooOMeHHbIE MTPOIIECCHI U anmnaparsl IK-2.1, TIK-2.2, Hoxan (pedepar), KOHTpoIbHAs padoTa,
IK-2.3 9K3aMEH
5 I'uapomexaHnueckue IpoIeccs U IK-2.1, [IK-2.2, Hoxnan (pedepar), KOHTpobHAs padoTa,
anmaparbl I1K-2.3 9K3aMEeH
8 cemecTp
3 TennoBble MPOIIECCH U aImapaThl I1K-2.1, TIK-2.2, Hoxknan (pedepar), KOHTpPOJIbHAS padoTa,
IK-2.3 9K3aMEH
OuHo-3204Had ¢.o.
7 cemecTp
1 MaccooOMeHHBIE ITPOIIECCHI U armnaparsl IK-2.1, TIK-2.2, Hoxian (pedepar), KOHTpoJIbHAs padoTa,
I1K-2.3 9K3aMeH
2 I'uapomexaHnyeckue MpoIeccs u IK-2.1, TIK-2.2, Hoxnan (pedepar), KOHTpoIbHAs padoTa,
ammaparsl MK-2.3 IK3aMeH
8 cemecTp
3 TenmoBbIe MPOIECCH U alITapaTh [K-2.1, TIK-2.2, Hoxnan (pedepat), KOHTpOJIBHAS padoTa,
I1K-2.3 9K3aMeH
3aounasn ¢.o.
9 cemecTp
1 MaccooOMEeHHBIE MTPOIIECChI U anapaThl IK-2.1, TIK-2.2, Hoxnan (pedepar), KOHTpPOJIbHAs paboTa,
T1IK-2.3 KOHTPOJIbHAs padoTa (IOMAaIHss), SK3aMeH
5 l'unpomexaHrYecKre MPOIECCH U [K-2.1, TIK-2.2, Hoxnan (pedepat), KOHTpOIBHAS paboTa,
anmnaparbl IK-2.3 KOHTPOJIbHAsE paboTa (IOMAaIIHss), SK3aMeH
10 cemecTp
3 TenoBble MPOLECCH U aNapaThl IK-2.1, [IK-2.2, Hoxnan (pedepar), KOHTposbHAs paboTa,
IK-2.3 KOHTPOJIbHAs padoTa (JOMAaIHss), SK3aMeH
MuHuManbHOE MaxkcumanbHOe
Ne OreHUBAOIINE MEPOIPUATHS Konnyecto
KOJINYECTBO 0aJUIOB | KOJHYECTBO OANIOB
Ounas ¢.o.
7 cemecTp
1 Joxnan (pedepar) 1 18 30
2 Konrpousbras padota 1 18 30
3 3adeT ¢ OIeHKOH 1 24 40
Hroro 60 100
8 cemecTp
1 Hoxnan (pedepar) 1 18 30
2 Kontponsnas paborta 1 18 30
3 DK3aMeH 1 24 40
Hroro 60 100
Ouno-3a04Hasn ¢.o.
7 cemecTp
1 Hoxnan (pedepar) 1 18 30
KoHTponbsHas paboTa 1 18 30
3a4er ¢ OLEHKOU 1 24 40
Hroro 60 100
8 cemecTp
1 Joxnax (pedepar) 1 18 30




KonTponbHas paGoTa 1 18 30
DK3aMeH 1 24 40
HTtoro 60 100
3aounas, 3aounas BO ¢.o.

9 cemecTp
Hoxnax (pedepar) 1 12 20
KonrposbHas paGota 1 12 20
KOHTpOJIbHAsI paboTa (JoMaIIHss) 1 12 20
4 3a4er ¢ OLEHKO 1 24 40
Hroro 60 100

10 cemecTp
1 Hoxnan (pedepar) 1 12 20
2 KonTposnbHast pabora 1 12 20
3 KOHTPOJIbHAs paboTa (JIOMAIIIHss) 1 12 20
4 DK3aMeH 1 24 40
HTtoro 60 100

[IIxana mepeBoga UTOrOBOrO PEUTHHTOBOTO Oasuia R (11 sx3aMeHa):

WuTepan 6amioB peiiTuara

OrneHka

0<R, <60 «HEYIOBIETBOPHTEIHHOY (2)
60<R, <73 «YIOBJICTBOPUTEIILHOY (3)
73<R, <87 «xopotoy (4)

87 <R, <100

«oTiudHo» (5)




MHNHOBPHAYKHN POCCHUUA
HwxnekamMCckuii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaepanbHOro
rOCyJIapCTBEHHOT'O OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIET0 00pa30BaHuUs
«KazaHckuii HallMOHAJIBHBIN UCCIIEI0BATENBCKUM TEXHOJIOTHYECKUN YHUBEPCUTETY

Kadenpa Hedrexumuueckoro cunresa

Hanpasnenue noaroroku: 18.03.01 Xumuyeckas T€XHOIOTUS
[podunps: XumMuyeckasi TEXHOJIOTHSI OPTaHUUECKUX BEIIECTB

Tembl 10kaa10B (pedpepaTo) (1 cemecTp)

o gucrumuinae 51.B.05 O6opynoBaHue 3aB0I0B OCHOBHOI'O OPraHMYECKOr0 M HEQTEXUMHUUECKOTO CHHTE3A
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13.

14.
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18.

19.

20.

PexTops! KaTanmuTH4YecKUX razodasHbIX IPOLECCOB.

HpI/IBO)II)I MCHIAJIOK U YINIOTHEHHA BpallarouXcs BaJIOB.

TpyOuarsie neun. DyTepoBKa, rapHATYpA TICUCH.

O0opynoBaHue Uil TEPMUUECKOr0 00€3BpEKUBaHNsI CTOYHBIX BOJI.

Tpy6onposoasl. CoennHenus, acOHHBIC YaCTH, KOMIEHCATOPHI, 3aJJBIKKH, TIPYKUHHbIC KIIaMaHbl.
EmkocTHOe 000opynoBanue. XpaHEHUE T'a30B U KUJIKOCTEH.

JluHamMu4yeckue HacoChl. YCTPOWCTBA, OXJIAXKJICHUE, CHCTEMa YIJIOTHEHUS W cMasku. PV mmarpamma c
OTIMCaHueM paboThI EHTPOOESKHOTO Hacoca.

TennooOMeHHNKH. AnapaThl U YCTAHOBKH JUISL OXJIAXKICHHUS.

Tennoo6Mennnku. TpyOuarsie, «Tpyda B TpyOe», MIIacCTHHYATHIC, CIIMPAJIbHBIE.

TpancnoprupoBka HedTH U ra3oB. EMKocTH U TpyOOIIPOBOIBL

AszeotponHas pektudukanus. Cxema ycTaHOBKU. PaszfeneHust cMecn 3TaHONa C BOAOW € J00aBiIeHHEM
Oensona.

Krnaccupukamms TemrooOMeHHOTO OOOpYZOBaHHS. YCTPOHCTBO KOXKYXOTPYOUaTHIX M IIACTHHYATBIX
TEIII000MEHHHUKOB, CPaBHUTENbHAS XapaKTePUCTHKA.

Anmnapatypa s pasieieHus TazoB3Becedl. KOHCTpyKiussT MOHO- M MYJIBTHIHMKIOHOB, TpPYOUYaThix
eKTpopriIbTpoB. MX MIFOCH M MUHYCHI.

Knaccudukaiyst KOHTaKTHBIX YCTPOUCTB. [ HApPOMHAMUYECKUE pabovre PeKUMBI HACAOK. Y CTPOUCTBO U
MIPUHIMIT ACHCTBUSL HACAJOYHBIX KOJIOHH, WX IUIIOCBI M MHUHYCHL. BnmsHue ¢uierMoBoro umcia Ha
MoKa3aresid peKTUQUKAMK (YeTKOCTh pa3ZelieHus, pa3Mepbl KOJIOHHBI, PacXoJbl TEIUIOHOCUTENEH u
MIPOU3BOANUTENHLHOCTh KOJIOHHBI).

10. Kownrakrasle ycrpoiicTBa. Knaccudukarus I'napoannaMudeckue paboure pexxuMBbl Tapeiok.
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).

LenTpoOesxxHbie HACOCHL. YCTPOMCTBO, XapaKTepUCTHKa (10 MPOM3BOAMTENBHOCTH, Hamopy, KII/I,
PaBHOMEPHOCTH MOJAYH).

[opmHeBoit Hacoc. YCTPOWCTBO, XapakTepucThKa (IO TPOM3BOAWTENBHOCTH, Hamopy, KII/I,
paBHOMEpHOCTH noja4n). Bo3aymneie konmaku. VHnukaropHas auarpamma. Juarpamma mnojadm.

Bunsl TeueHns JKUAKOCTH (HaOpHOE M OE3HAOPHOE, CTAIIOHAPHOE M HECTALIMOHAPHOE, PABHOMEPHOE U
HEpaBHOMEpHOE). PeXNMBI TeueHUs1 KHUIKOCTH (JTaMUHAPHBIN, NEPEXOIHBINA, TypOyneHTHBIN). Kpurepunit
Peiinonbaca.

OCHOBHBIE 3aKOHOMEPHOCTH W MPUMEHEHHE IICEBJOOKIDKCHHOTO («KUISIIEro») cios. Ilepsas u Bropas
KPUTHYECKHE CKOPOCTH NCEBA00KIKEHHOTo areHTa. Ilmocs! u munycst KC.

Kpurepuu ouenku:

Ounas ¢.o.

CrymeHT HOJDKeH cocTaBuTh 1 moknan (pedepar).
- MmakcumanbsHo 30 6asioB 3a gokian (pedepar)
- MuHEMaNTbHO 18 6aiios 3a nokiaz (pedepar).

OuHo-3a04Has ¢.o.

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

3aounas, 3aounas BO ¢.o.

CTyneHT HOJDKEH cocTaBUTh | mokmax (pedepar).
- makcuManbHO 20 GasioB 3a nokian (pedepar)
- MEHHUMaITBHO 12 Gaytos 3a mokman (pedepar).



MHNHOBPHAYKHN POCCHUA

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

Kadenpa Hedrexumuueckoro cunresa
Hanpasnenue noaroroku: 18.03.01 Xumuueckas T€XHOIOTUS
[podunps: XumMuyeckasi TEXHOJIOTHSI OPTaHUUECKUX BEIIECTB

KommnuiekT 3aganuii 1711 KOHTPOJIbHOMH padoThl (1 cemecTp)
no qucuurninae 51.B.05 O6opynoBanue 3aB0A0B OCHOBHOI'O OPraHUYECKOro M HEhTEXUMHUYECKOTO CHHTE3A
«PeureHue 3a1a4m Mo BLIOOPY 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'eomeTprueckas BricoTa oabeMa 20 M JirHa TpybonpoBoaa ma Bcace 40M. Ha HarHeTaHuu 65M. Ha
JIMHUY BCAchIBAHUS YCTAHOBJICHO [jBa MPSIMOTOYHBIX BEHTHJIS, ABa OTBOJA Hox yriaoM 90 r pamycos c
paarycoM IOBOPOTa, PaBHBIM LIECTH AWaMeTpaMm TpyObl. Ha nuHWM HarHeTaHWsT MMEIOTCS TPHU OTBOJA
mon90 rpamgycoB, deTeipe oTBoJa mox 120 rpaaycoB ¢ paauycoM IIOBOPOTa PAaBHBIM ILECTH AUAMETpaM
rpyObl ¥ 1Ba HOPMaJIbHBIX BEHTHIISL.

TeMbl BONIPOCOB /ISl TCOPETHYECKOM YaCTH KOHTPOJIbHOMH PadoThI
1. PeakTopsl C ICEBIOOKIMKEHHBIM CIIOEM 3€PHICTOTO MM MBUIEBUAHOTO KAaTaIH3aTopa.
Onucarh TEXHOJIOTHYECKYIO CXEMY IIPOMBIIUICHHOW BOJONOJATOTOBKM. Boja Kak celpee 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 U XpaHECHHE MAaTEPHATIOB HA XUMHIECKUX MPEINPHITHIX, XPAaHEHHE TA30B.
5. PesepByapHble mapku i )KUAKOCTEH.

6. DiekTpoaeruaparopsl i OYUCTKH HEPTH.

7

8

9

n

PeaxTops! suaK0(Ba3HBIX MPOLECCOB. Y CTPOHCTBA IS TEINIOOOMEHA.
Tpancnopruposka razos. [lopiiHeBast KOMIIpeccOpHast yCTAHOBKA C YETBIPEXCTYHNEHIATHIM CKATHEM.
. Anmapartsl A1t OYMCTKU ra3oB. MOKpbIE ra3009HCTUTENH U SIEKTPOPHUIBTPBL.
10. TpancnopTuUpoOBKa TBEPIBIX BellleCTB. TpaHCIIOPTEPhI HEMPEPHIBHOTO U MEPUOUYECKOIO ICHCTBHSL.
11. Ckiagckoe obopynoBaHue Ha IpuMepe HedTenepepadaTHIBAIOIIETO 3aBOA.
12. TloBepxHOCTHBIE TEMJIOOOMEHHBIE alapaThl.
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, YIUIOTHEHHWS, JIMHEHHBIE DPACIIMPEHUS] W KOMIICHCAlWs, MapKHpOBKa H
U30JIINS.
17. Anmapartsl 15 pa3zeneHus cycreH3nid. GuibTpsl, OTCTONHNKH, HEHTPUYTH.
18. Apwmarypa. 3aIBHKKH, 3aCIIOHKH, KpaHbI, KJIAIaHbI, PETYJIMPYIOIIas apMaTypa.
19. Cxarue ra3os. 1lopiiHeBbie KoMIIpeccopsl, u P V anarpamma uneaabHOro rasa.
20. KosmaukoBble 1 KilalaHHbIe KOJOHBL. BUaBI Tapesok, nepemBHBIX YCTPOMCTB.
21. IlopiiHeBast KOMIIPECCOPHAsl YCTAHOBKA € 4-X CTYIIEHYATHIM CKaTHEM.
22. YcrpoiictBo ycraHoBoK ABO. MHOroX00BHOCTE TEIJIOOOMEHHHKOB U PEMOHT.
23. Humuaapuyeckue Tpyouatsie neun. OCHOBHBIE NMOKA3aTeNny U KiacCH(puKaIys.
24. PeszepByapHbIE MAPKH IS KUIKOCTEH.

TpeboBanus K 0(popMIIEHHIO:

KonrponpHast pabora odopmisercs B TeTpagu. KoHTponbHas paboTa COCTOMT M3 JBYX 3aJaHHM.
3agaHusl SIBISIFOTCS TEOPETHYECKHMMM M OTBEYAIOT CIEAYIOIMM pasjenaM: «MaccooOMEHHbIE MpPOIECCHl U
anmnapartbl», «[ uIpoMexaHHuecKHe MPOLECcChl U allapaThh). 3aaHus TPeOYIOT OTBETa Ha TEOPETHYECKUE BOIIPOCHI,
B KOTOPBIX HEOOXOIMMO NaTh MOJHBIN, pa3BepHYTHIN OTBET Ha IMOCTABICHHBIA BOIMPOC, a TAKKe MO IMPAKTHUECKON
YaCcTH PEIINTH 33/1a4y.

Kpurtepnu onenku

Oumnas ¢.o.

CTyZneHT NOJKEH BBIIOIHUTD OJJHY KOHTPOJIBHYIO padoTy.



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

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

- MakcuManbHO 30 6aJUIOB 32 KOHTPOJILHYIO PaboTy
- MUHAMAIIbHO 18 GajioB 3a KOHTPOJIBHYIO paboTy

3aounas, 3aounas BO ¢.o.
CTyZneHT NOoJDKeH BBIIOIHUTD OJIHY KOHTPOJBHYIO PadoTy.

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



MHNHOBPHAYKHN POCCHUA

HimkHekaMCKUH XUMHKO-TEXHOJOTHYECKUN HHCTUTYT ((uima)

denepaabHOTro rocy1apcTBEHHOI0 O0IKETHOTO 00Pa30BaATEIBHOTO YUPEKACHUSI

BbICILIET0 00pa30BaHuUs

«KazaHckuii HallMOHAJIBHBIN HCCIIEI0BATENBCKUM TEXHOJIOTMUECKUN YHUBEPCUTETY

Kadenpa Hedrexumuueckoro cunresa

Hanpasnenue noarotoBku: 18.03.01 Xumuueckas T€XHOTOTHs
[podunps: XumMuyeckasi TEXHOJIOTHSI OPTaHUUECKUX BEIIECTB

Bonpocsl 1451 3a4eTa ¢ ounenkoi (1cemectp)

10 JUCHHUIIIUHE b1.B.05 O60pynoBanye 3aB0I0B OCHOBHOTO OPraHUYECKOT0 U He(hTEXUMUYSCKOrO0 CUHTE3a
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. MatepuanbHbIid 6aaHc MacCOOOMEHHBIX ITPOIECCOB.

. Monekynsipras muddysust. KoBekius 1 MaccooTaava.

. Auddepennpanbabie ypaBHEHUs niepeHoca Maccbl. [1o/1001e MaccooOMEHHBIX MPOIIECCOB.

. JABMmKyIIas cuia MacCOOOMEHHBIX MPOIIECCOB.

. OcHOBBI pacuéra MaccOOOMEHHBIX anmnapaToB. Pacuer nuamerpa anmapara. Pacder BBICOTHI anmapara.
. PaBHOBecue nipu abcopOuuy.

. MarepuasbHBIN 1 TEIUIOBOH OajlaHChl aOCOpOLUH.

. AGCOpOIIHS MHOTOKOMIIOHEHTHBIX CMECEH.

. Kunernka abcopOrmm.

. YcrpoiictBo 1 npuHLImMN neiicTBust abcopoenToB. [linenounsie abcopoepsl. Hacapounbie abcopOepsi.

Tapenpuatbie abcopOepsI.

11
12
13
14
15
16
17

. PactibiuBatorye abcopbepsl. CpaBHeHHE aOCOPOLIMOHHBIX AlapaToB.

. Pacuer abcopbepos. [decopOmms.

. PaBHOBecue B cucTeMax sxuakocTh-map. [Ipocras neperonka.

. HenpepriBHast OuHapHast pexTudukanus.

. Ileprotmueckast pekTuduKanms.

. DKCTpaKTHBHAs U a3€0TPOINHAs pEKTU(DHUKALIUSL.

. OcobeHHOCTH pacyeTa peKTH(HUKALMOHHBIX anmaparoB. Pacyer pekTHdUKaliy MHOTOKOMIIOHEHTHBIX

cMmeceit.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

42.
43.

PaBHOBecHe B crcTeMe JKUAKOCTh-KHIIKOCTh. BBIOODP pacTBOpHUTEINS.

MarepuainbHblii 6aaHC Mpolecca KHIKOCTHOM SKCTPAKIIUH.

Kunernka ®KuaKkocTHON 3KcTpakuyi. OCHOBHBIE CIIOCOOBI IPOBEICHUS IKCTPAKIIUH.

Pacuer skcTpakTopoB. CXeMBI 3KCTPAKIIMOHHBIX YCTAHOBOK.

MaccomnepeHoc Bo BHelIHeH (aze. MacconepeHoc B TBepaoit dase.

Ancopbuus. OCHOBHBIE IPOMBIIIUICHHBIE aICOPOCHTHI H UX CBOWCTBA.

PaBHoBecue npu ancopOunu. MatepuanbHbli OajgaHc aacopOLun.

Kunernka agcopommm. AncopOepbl. Y CTpOWCTBO U IPHHIIAT ISHCTBUS aIcOpOEpoB.

Pacuer ayncopGepoB. JlecopOuust. MoHHBI 00MeH.

OcHoBHBIE (PM3NYECKUE CBOMCTBA BIAKHOTO T'a3a.

Tsepnoe Teno kak 00beKT cymku. PaBHoBecue a3 mpu cylke.

MarepuainbHblii 0alaHC KOHBEKTHBHOW CyHIKH. TeruioBoit 6ajgaHc CyIIKy.
[MpuHOIMTIATBEHBIE CXEMBI TIPOIIECCOB CYIIKH. KMHETHKA CYIITKH.

MacconepeHoc npu cyike. [IpogomKUTeTbHOCTh CYLIKHU.

Pacuer cyliniabpHBIX YCTAHOBOK. Y CTPOMCTBO U IPUHLIMII AEUCTBUS CYLIMIIOK.
KongekruBable cymuiki. Konrakraele cymmiky. Cylika TOHOYHBIMH I'a3aMu.
CrneunanbHble BUIBI CYIIKH. BO3MOXXHOCTH HHTEHCHU(HKAIIH TPOIECCOB CYIIKH.
PactBOpenune. DxcTparupoBaHHue paCTBOPEHHOTO BEIIECTBA.

OKcTparupoBaHue TBEpIOro BemecTBa. CriocoObl SKCTParupoBaHUS U PACTBOPEHHS.
YceTpoicTBO M IPUHIUI JEHCTBUS 3KCTPAKTOPOB U AIIapaToB Al PACTBOPEHHS.
PaBHOBecue npu kpucTayuIn3aui. MarepuanbHbIA U TEIIOBON 6alaHChl KPHCTAIH3AIHH.
Kuneruka kpucramnnzauuu. Paznenenue cmeceil Kpuctaian3anuen.

VYCeTpoicTBO ¥ NPUHIMUI JEHCTBUS KPUCTALIM3AaTOPOB. KprcTammisanus paciuiaBos.

. OcHOBHOE ypaBHEHHE THAPOCTATHKH. YpaBHeHHe bepuymmn. YpaBHenue I'arena-Ilyaseiins.
Pacuer nuamerpa TpyOOIIpoBOIOB U anmapaToB. VicTeueHne )KUAKOCTH U3 OTBEPCTHIT pe3epByapoB.
I'uapaBaruecKue METO b H3MEPEHHS PACcX0a )KUAKOCTEH 1 ra30B. OOTeKaHUE KUAKOCTHIO TBEPIbIX

TECIIL.
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45. IlineHOYHOE TE€UCHHUE KUAKOCTEH. [ uapoauHamuka bapooTaxa.

46. CiocoObI AUCTIEPTHPOBAHMS KUAKOCTEH. J[poOneHre 1 KoaeceHIUs Kamelb.

47. JIBrxeHHe )KUIKOCTH B anmapaTe ¢ Meuankoil. Pacxon sHeprun Ha nepeMenuBanue. Konctpykuun
MEIIAJIoK.

48. [TneBMaTHUecKOE NIepeMeIInBanue. J[pyrue criocoOsl nepeMeInnBanusl.

49. OcHOBHBIC MapaMeTphl U Kiaccubukamus HacocoB. OObeMHBIC HACOCHL. JJHHAMUYECKHE HACOCHI.
JlocTonHCTBa ¥ HENOCTATKU HACOCOB PA3IUYHBIX TUIIOB.

50. TepMoMHaMUKa KOMITPECCOPHOTO TMpoIlecca.

KpuTepuu oneHKH:

Oumnas ¢.o.

- MakcuMaJbHO 40 OayIoB;
- MUHUMAJIBHO 24 Gauia.

OuHo-3204Has ¢.o.

- MakcuManbHO 40 0asIoB 3a SK3aMEH;
- MUHHAMAJIBHO 24 OaJia 3a 9K3aMeH.

3aounas, 3aounas BO ¢.o.

- MakcumaabsHo 40 6aios;
- MUHUMAJIBHO 24 Gauia.



MHNHOBPHAYKHN POCCHUA

HimkHekaMCKUH XUMHKO-TEXHOJOTHYECKUN HHCTUTYT ((uima)
denepanbHOTr0 TOCYIaPCTBEHHOTO OFOKETHOTO 00pa30BaTENHHOTO YUPEIKACHHUS
BbICILIET0 00pa30BaHuUs
«KazaHckuii HallMOHAIBHBIM HCCIIEI0BATEIBCKUA TEXHOJIOTMUYECKUN YHUBEPCUTET)

Kadenpa Hedrexumuueckoro cunresa
Hanpasnenue noarotoBku: 18.03.01 Xumuueckas T€XHOTOTHs
[podunps: XumMuyeckasi TEXHOJIOTHSI OPTaHUUECKUX BEIIECTB

Temsl 10k1a10B (pedpepaToB) (2 cemecTp)
no qucuurninae 51.B.05 O6opynoBanue 3aB0J0B OCHOBHOI'O OPraHUYECKOro U HETEXUMUYECKOTO CHHTE3A

Pextudukanronnas yctaHoBka. BUibl U yCTPOWCTBO TapeiokK, NEPETMBHBIX YCTPOHUCTB.

Hacocnoe o6opynoBanme. BakyymHbIe HaCOCHI.

Anmaparts! Ui paszeneHus cycnennii. OTCTORHUKY, QUIIBTPBI, HEHTPUDYTH.
Omnucanne, METObI MOJITOTOBKH CBIPBSI B XUMHUKO-TEXHOJIOTHYECKOM Tporiecce. Merton dnoTarmy.

Cenapanusi. D1eKTpoIeTHAPaTOPbI HeTH.

DJeKTPOGHUIBLTPBI.

HacocHo-koMmpeccopHoe 000pynoBaHue. BeHTHIISTOPBI U ra30ayBKH.

Tpy6Ouarsie neun. dyrepoBka, rapHUTYpa, POPCYHKU U TOPENIKH.

ArmapaTsl [UI1 OYHCTKH ra3oB. MOKpbIE Ta30049NCTUTENH.

10. TemuoobmenHoe 06opynoBaHre. MHOTOX0Z0BOCTb, PEMOHT.

11. Orcroitauku. Buast. [Tnfockr, MUHYCHI.

12. Huxmnonsl. Buner. [Inrockr, MHHYCHI.

13. Kowmnpeccopubie MmammHbl. Kiaccudukanys. [TopriHeBbie KOMIIPECCOPBI.

14. Komnpeccopnsie mammHbl. Kitaccnguxarus. LleHTpoOeskHbIe KOMITPECCOPBI.

15. MHorocTtyneHyaTble KOMIPECCOPHBIE MAIIIUHBL.

16. BenTtunstopbl. YCTpoicTBO. [LITHOCH, MUHYCHI.

17. Hacanounble K0JIOHHBI. Buabl Hacamox.

18. ®wistpoBanue. Bumsl. Ctaanu GpuiabTparum.

19. TceBmooxwmxkenue. [Lmocer, munyckl KC.

20. Matepuasl 11 H3rOTOBJICHHUS allliapaTyphl.

©WoNOAr~®WNE

Kpurtepuu ouenku:

Oumnas ¢.o.

CTyneHT HOJDKEH cocTaBUTH | mokmax (pedepar).
- MakcuMaibHO 30 6asutoB 3a nokian (pedepar)
- MmuHEManBHO 18 GamnoB 3a mokian (pedepar).

OuHo-3a04Has ¢.o.

CryzneHT nospkeH cocraButh 1 nokian (pedepar).
- MakcuManbHO 30 6asuToB 3a Mokian (pedepar)
- MuHUMaINBHO 18 6amioB 3a mokian (pedepar).

3aounas, 3aounas BO ¢.o.

CryneHT nospkeH coctaBuTh 1 nokian (pedepar).
- MakcuManbHO 20 6asoB 3a nokian (pedepar)
- MEHUMaIBHO 12 6amioB 3a mokian (pedepar).



MHNHOBPHAYKHN POCCHUA

HimkHekaMCKUH XUMHKO-TEXHOJOTHYECKUN HHCTUTYT ((uima)
denepanbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00PAa30BATEIIBHOTO YUPEKACHHUS
BbICILIET0 00pa30BaHuUs
«KazaHckuii HallMOHATIBHBIM HCCIIEIOBATENBCKUNA TEXHOJIOTHUECKUN YHUBEPCUTET)

Kadenpa Hedrexumuueckoro cunresa
Hanpasnenue noaroroku: 18.03.01 Xumuyeckas T€XHOIOTUS
[podunps: XumMuyeckasi TEXHOJIOTHSI OPTaHUUECKUX BEIIECTB

KommnuiekT 3agaHuii 7S KOHTPOJIbHOM pa6oThl (2 cemecTp)
o guciuiinae 51.B.05 O6opyaoBanye 3aBOA0B OCHOBHOIO OPTaHMYECKOT0 U He(DTEXUMUYECKOI0 CHHTE3a

«PemeHue 3aa4n no BHIOOPY TEN1000MEHHUKA»

1. Paccuntats 1 BBIOpaTh TOPH30HTAIBHBIN KOXKYXOTPYOHBIN TeINI0OOMEHHUK [T HarpeBa 15 T/dac GeHszomna
ot 20° ¢ 10 95° ¢. [perommuit BoasHO# HackimenHsblt map umeer P 1.6 kr/cm * ¢ comepxanuem B Hem 0,4 %
BO37yXa, TeMIIepaTypa KoHAeHcanuu BoasgHoro mapa 112.7°C. I (moTepu TEIIIOTH COCTABISIOT 5%.

«Pemenne 3aa4u Mo onpeaeieHHI0 MATePHAJIBLHOI0 H TEIVIOBOIr0 aIaHCa»

1. Paccuntarh peKTH(HUKALUOHHYIO KOJIOHHY HENPEpPHIBHOTO JIEHCTBUS ISl pa3JelieHus cMecH OCH30M -
TOJIYOJd, €CIH IPOW3BOAMTEIBHOCTh MO HCXOAHOW cMecum I-8 Kr/c; comepKaHHE JErKOJETYYero
komronenTa {% (Macc.)]: B ucxomHOi# cmecu xr'40. B aucru- jare X,, 90: B KyOoBOM ocTaTke X,- 1.5
JIaBJICHHWE B IMapoBOM IpocTpaHcTBe aedaermaropa P 0,1 Mlla.

Tembl BONPOCOB JIsl TEOPETHYECKOH YaCTH KOHTPOJILHOH padoThl

XpaHeHue ra3oB. ['a3rosibaepsl BHICOKOTO M HU3KOTO JIaBJICHUSL.

Omnucarh METOIbI OYMCTKH TEXHOJIOTMYECKUX ra30B OT CEPHUCTBIX COCANHEHUH.

TpyOuarsie peakTopbl ¢ OTHEBBIM 000rpeBoM. OCHOBHBIE MTOKa3aTeIH PadOThI MEUEH.

TpancnopTupoBKa TBEpABIX BellecTB. [[HeBMaTHUEeCKast 1 THEBMOBAaKyyMHasl yCTaHOBKH.

Kpucrammszauus. Kpucrayum3zanus 1o NprHIMITY OXJIaXICHHUS.

Apwmarypa. [IpenoxpannTenbHble KIanaHbl, KOHAEHCATOOTBOJYMKH. TPSI3CYIOBUTEINH.

TpancnoprupoBka xxuakocteil. LieHTpoOeKHbIe HAacOCHI.

PeakTophl KaTamMTHYECKHX ra30(a3HbIX HpoleccoB. PeakTopbl € IBHKYIMIMMCS CIOEM ILIAPHUKOBOTO

KaTajM3aropa.

9. CyummuibHbIe YCTaHOBKH. Pacibuin TesbHble U OapabaHHbIE CYILIUIIKH.

10. Hwupxynsuonusie Hacockl. lllecTepeHuaTbie, pOTOPHO- MOPIIHEBBIE, MHOI'O BUHTOBBIE.

11. Tpancnoprepsl HENPEPHIBHOTO U EPHOJANYECKOTO ISHCTBHSL.

12. Hununaapuueckue nedu. [lednpie TpyObl IBOWHUKK U FAPHUTYpA Teveii.

13. Peakrops! xuakodazHbIx mporueccoB. OXyax/JeHue, YINIOTHEHNE, IEPHOANIHOCTD JIEHCTBHSI.

14. Annapartsl 1yist pa3jiesnieHus Ta30BbIX cMeceid. AcopOepsl.

15. TemmooOmenHuku. [I1acTHHUATEIC, KOKYXOTPYOHBIC, TPaIUPHU.

16. TpyGompoBomHas apmarypa. 3alBUKKH, KPaHbl, BEHTHIIH, 3aCJIOHKH.

17. Cemnapamus HepTH U ra3a. DICKTPOICTUAPATOPHI HEPTH.

18. TpyOuarsie neun. Kapkac 1 0OMypoBKa, Iie4HbIe TPYOBI M TapHHUTYpA ITeUEH.

19. JluHaMu4eckre HAcOChl. YCTPOICTBa, OXJaXKACHHE, CUCTeMa YIUIOTHEHHsS M cMa3ku. P 'V amarpamma c
oIvcaHueM paboThl HEHTPOOESKHOTO Hacoca.

20. OGopynoBaHue st TEPMHUIECKOTO 00€3BPEIKUBAHIS CTOYHBIX BOI.

21. Apwmarypa u 3IeMEHTHI TPYOOTIPOBOJIOB.

22. TennooOMEHHHKHU. Y CTPOICTBO, BU/bI, MHOTOXOJIOBOCTh. PEMOHT.

23. OGopynoBaHue Ul XpaHSHHUS Ia30B Ia XUMUYECKOM IIPEATIPUATHH.

24. TIneBmoTpaHcropT. BakyymHasi 1 MHeBMaTH4YeCKasi yCTAHOBKH JUIS TIEPEMEILCHHUS ChIITy4YHX IPY30B.

25. HacamouHble KOJIOHHBL. BH/IbI HACA0K, pacHbUINTENICH, OTIOPHBIX 3JIEMEHTOB, IIPHUCTEHOYHBIN 3D PEKT.

26. PeakTopsl C ICEBIOOKIKEHHBIM CJIOEM IIAPUKOBOTO MIIH MBUIEBUIHOTO KaTalu3aTopa.

N~ wWNE

TpeboBanus K opopMiIeHHUIO:

KonrposbHass pabora odopmisiercss B Terpagu. KoHTposibHas paboTa COCTOMT M3 JBYX 3aJaHHM.
3aaHus SIBISIIOTCS TCOPETHUYSCKMMHU M OTBEYAIOT CIEAYOIINM pasfenaM: «TerioBsle mpoueccsl W amlmapartb.
3amanus TpeOYIOT OTBETA HA TEOPETHYESCKHE BOMPOCHI, B KOTOPHIX HEOOXOIMMO aTh TOJHBIH, Pa3BEepPHYTHIH OTBET
Ha MOCTaBJICHHBIH BOIIPOC, a TAKXKE 10 IPAKTHYECKON YacTH PELIUTh 3a/1auy.
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Kpurtepnu onenku

Oumnas ¢.o.

CTyZneHT NOJKEeH BBIIOIHUTD OJJHY KOHTPOJIBHYIO PaboTYy.

- MakcuManbHO 30 6aJIOB 32 KOHTPOJIBHYIO paboTy
- MHHUMAITBLHO 18 6a/ioB 3a KOHTPOJIEHYIO paboTy

Ou4Ho-3204Has ¢.o.

CTy,HCHT JOJKCH BBITNIOJTHUTH OAHY KOHTPOJIbHYIO pa60Ty.

- MakcuMabHO 30 0aIOB 32 KOHTPOJIBHYIO paboTy
- MUHUMAaIBHO 18§ 6arioB 3a KOHTPOJIBHYIO paboTy

3aounas, 3aounas BO ¢.o.

CTyIeHT J0JDKEH BBIIOJIHHUTE OJHY KOHTPOJIBHYIO PadoTYy.

- MakcuMabHO 20 6aJTOB 32 KOHTPOJIBHYIO padboTy
- MHHUMAIBHO 12 6aiuioB 3a KOHTPOJIBHYIO PadoTy

12



MUHOBPHAYKHU POCCHUU

HmxaekamMCkuii XUMHUKO-TEXHOJIOTHUECKUN HHCTUTYT (dhunuan) gpeaeparbHOro
rOCyJIapCTBEHHOT'O OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICIIIETO 00pa3oBaHUs
«KazaHckuii HallMOHAJIBHBIN MCCIIEI0BATENBCKUM TEXHOJIOTMUYECKUN YHUBEPCUTET)
Kadenpa Heprexummuueckoro cuaTesa
Hamnpasnenue noarorosku: 18.03.01 Xumuueckass TEXHOJIOTUs
[Ipodune: Xumudeckast TEXHOJIOTHS OPraHUYECKUX BEILIECTB

Bonpocs! 1151 3x3amena (2 cemecTp)

o gucourummae 51.B.05 O6opynoBaHie 3aBOA0B OCHOBHOTO OPraHMYECKOTO M HEDTEXMMUYECKOIO CHHTE3A

1. MatepuanbHbiii GaaHc MacCOOOMEHHBIX MTPOLIECCOB.
2. MonexymnsapHas nuddysus. KoHBeknus n MaccooTaqa.
. Anddepennmanbabie ypaBHEHUS riepeHoca Macchl. [1o1001e MaccooOMEHHBIX MTPOIIECCOB.
. ABrmKymias cuia MacCOOOMEHHBIX IPOIIECCOB.
. OcHOBBI pacuéra MaccoOOOMEHHBIX anmnapaToB. Pacder nuamerpa anmapara. Pacder BHICOTHI 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. PacnbumBatoniue abcopbepsl. CpaBHeHUE aOCOPOIIMOHHBIX alapaToB.
12. Pacuer abcopbepos. [decopbuus.
13. PaBHOBecue B cucTeMax KuakocTb-nap. [Ipocras neperonka.
14. HenpepbiBHast OnHapHasi peKTH(UKALus.
15. Tleproguyeckas peKTUQUKAIIH.
16. DKCTpakTHBHAS U a3€0TPOIHAS PEKTU(HKALIUL.
17. OcobenHocTr pacyera peKTH(HUKAIIOHHBIX ammapaTtoB. Pacder pekTuduranuy MHOTOKOMIIOHEHTHBIX
cMecel.
18. PaBHOBECHE B CHCTEME )KHIKOCTh-)XKUIKOCTh. BEIOOp pacTBOpUTES.
19. MaTepuansHbIi OaaHC TPOIIECCa KUIKOCTHOW IKCTPAKIIHH.
20. Kunetnka ®UAKOCTHOM dKcTpakiuu. OCHOBHBIE CITIOCOOBI MPOBENCHUS DKCTPAKIIHH.
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 ajicopOouny. MaTtepuanbHbIN OaaHc aacopOouny.
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 0OBEKT CYIIKU. PaBHOBecHe (a3 TpH CyIIKe.
29. MarepuanbHbIii 6anaHc KOHBEKTHBHOM CYIIKH. TerioBoi OajlaHC CYLIKH.
30. IIpuHIMNHANTEHBIE CXEMBI IPOIECCOB CyIIKH. KMHETHKA CYIIKH.
31. Macconepenoc npu cyuike. [IpogomKuTeTbHOCTb CYIIKH.
32. Pac4er CyImMWIBHBIX YCTAHOBOK. Y CTPOMCTBO M MPUHITUI ASHCTBUS CYIIHIIOK.
33. KonBektuBHble cymniaku. KonTaktHeie cymuiky. Cylika TOIOYHBIMH Fa3aMH.
34. CneunanbsHble BUBI CYIIKH. BO3MOKHOCTH MHTEHCHU(UKAIIMN TPOLIECCOB CYIIKH.
35. PacTBopeHne. DKCTparnpoBaHe PAaCTBOPEHHOTO BEIIECTBA.
36. DkcTparupoBaHue TBepaOro BeniecTBa. CriocoObl IKCTParupoBaHUs U PaCTBOPEHHUS.
37. YCTpo#CTBO M IPUHIUI ACHCTBHSA SKCTPAKTOPOB U aIllIapaToOB JJIS PACTBOPEHUSI.
38. PaBHOBECHE TIPU KPUCTAIUTA3AIUH. MaTepHaNbHBIA U TEIUIOBOW OaTaHCHI KPUCTAILTH3AIIHH.
39. Kuneruka kpuctaym3anuu. PazaeneHue cMecell KpucTauIi3aIuei.
40. YcTpoHCTBO ¥ MPUHIMI JEHCTBUS KPUCTAIIM3aTOpoB. Kpucrannusanus paciaBos.
41. OcHOBHOE ypaBHEHUE TUAPOCTATUKU. YpaBHeHUe bepuymnu. Ypasuenue ["arena-Ilyaseitns.
42. PacueT quamerpa TpyOOIIPOBOJIOB M alNapaToB. VcTedeHne )KUAKOCTH U3 OTBEPCTUI pe3epByapoB.
43. TunpaBnuyeckre MeTOIb U3MEPEHHs Pacxo/a )XUAKOCTeH 1 razoB. OOTeKaHHE KUIKOCTHIO TBEPABIX
TeJL
44. JIpuxeHHe NOTOKA Yepe3 HEMOABUXKHBIE 3e€PHUCTHIE CIOU. [ MIpoANHAMUKA NICEBIOOKIKEHHBIX CIIOEB.
45. TIneHouHOE TeUeHUE KUAKOCTeH. [ maponnHamuka 6apooTaxa.
46. CriocoOBI qUICTIEpTHPOBAHNUS KUAKOCTEH. [IpoOiieHNe U KOaJeCIICHITHS KaIlelb.

O 00N ONO1 W
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47. JIsmxeHne )KUAKOCTH B anmapare ¢ Memankoi. Pacxos sHepruu Ha nepememnBanre. KoHCTpyKmun

MEIIAJIOK.
48. ITneBMaTH4ecKoe mepeMeInBaHue

Kputepuu onenku:

Ounas ¢.o.

MakcuMaibHO 40 0aIoB 3a 9K3aMeEH;
MHHUMAaJIBHO 24 0ajuia 3a dDK3aMeH.

OuHo-3a04Han ¢.o.

MakcuMaabHO 40 0aljIoB 3a dK3aMeEH;
MUHUMaIbHO 24 Oajia 3a SK3aMeEH.

3aounasn, 3aounas BO ¢.o.

MakcuMaibHO 40 0ajIoB 3a 3K3aMeEH;
MHHHMAJIBHO 24 0aJia 3a 5K3aMEH.

. Apyrue cnocoObl mepeMenBaHusl.
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MUHOBPHAYKHU POCCHUU

HmxuaekamMCcknii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) pemaeparbHOTO
rOCyJIapCTBEHHOT'O OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICIIIETO 00pa3oBaHUs
«KazaHckuii HallMOHAJIBHBIN MCCIIEI0BATENBCKUM TEXHOJIOTMUYECKUN YHUBEPCUTET)
Kadenpa Heprexummuueckoro cuaTesa
Hamnpasnenue noarorosku: 18.03.01 Xumuueckass TEXHOJIOTUs
[Ipoduns: Xumudeckast TEXHOJIOTUSI OPTaHUYECKUX BEIIECTB

KonTtpoabHas padora (1omamnas) (3a04Has, 3ao0unas BO ¢.o.) (1 cemectp)

B1.B.05 O6opynoBanue 3aB0J0B OCHOBHOI'O OPraHMYECKOro ¥ HEDTEXUMHUYECKOTO CHHTE3a
1 BapuaHTt

Ha ocHOBe 1pei0)KeHHOTO MaTepHana:

1. BBIABUTD OCHOBHBIE XUMHUYECKNE PEAKIUH, COCTABUTh CXEMY XUMHUYECKNX IPEBPAIICHHH.

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

3. CchopMynHupoBaTh UCXOTHBIC TAaHHEIE.

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

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

6. CocTaBUTh CXEMBI TEILUIOBBIX TOTOKOB.

7. OnpenesneHne KOJIMYECTBA 3aTPAYNBAEMON SHEPTUH.

I'maparanus oKHCH dTHJICHA.

KpynreimM noTpeduTeneM 3TUIECHIINKOIS SIBJISIETCS] IPOU3BOACTBO aHTU(PU30B — HU3KO3aMEP3aIOIINX
KHUJIKOCTEH, TIPIMEHSIEMBIX ISl OXJIaX/ICHHS IBUTaTeNIed BHYTPEHHETO CTOPAaHMsI aBTOMOOMIIEH U IPYTUX MalliH, B
Ka4yecTBe XJIaJOHOCUTEsI B pedprkepaTopax, TEIUIOHOCUTENsS B TeriooOMeHHoW ammapartype. CrnocoOHOCTh
STHUJICHTIIMKOJISL CMEUINBAThCS C BOJOH B JIOOBIX COOTHOMICHWSAX ITO3BOJSIET TOJIy4aTh MapKH aHTH(PH30B C
pa3IUYHBIMU TeMIlepaTypaMu 3aMep3aHus (10 -75°C MIPU MAacCOBOM KOHLIEHTPALMU STUJIEHIJIUKOJIS B BOJHOM
pactBope 66,7%).

Take B TNPOMBIIUIEHHOCTH pEajM30BaHbl CHHTE3bl IIOJIMMEPOB HAa OCHOBE OTWJICHIJIMKONS —
MoJIMATHICHTEpeTanara (J1aBcaHa), HEHACHIIICHHBIX MOIMA(HUPOB, MOJNYPETAHOB, ATKHIHBIX cMoil. [lomyueHne
oy THIIeHTepedTaaTa 1 ero nepepaboTka B BOJIOKHA M IUICHKH SIBISIETCSI OJHOH M3 CaMbIX IEPCHEKTHBHBIX
3HAYUTEIbHBIX 10 00beMy o0JjacTell NMPUMEHEHUS STHICHIIUKOISL. DTO OOBICHSIETCS TEM, 4TO MOIMd(UpHBIE
BOJIOKHA 00JIaJafoT PSAIOM JIOCTOMHCTB: BBICOKOH IPOYHOCTBIO, 3JIACTUYHOCTBIO, TEPMO- M CBETOCTOHKOCTHIO,
CTOMKOCTBIO K KHCJIOTaM, OKHCJIMTENSIM W BOCCTAHOBHTENSIM, HECMHHAEMOCTBIO, CIOCOOHOCTBIO COXPaHSThH
MpUAaHHYI0 (GOpMy B IIpoIecce IMepepabOTKH BOJIOKHA, XOPOIIMMH 3JIEKTPOHU3OJIMOHHBIMA KadeCTBaMHU.
[Ipou3sBoaHBIC STHICHIITHKOIS (MOHO- M JIUAIICTAThI) IIPUMEHSIIOTCS B KAUECTBE PAaCTBOPHTEIEH.

TeopeTuyeckne OCHOBBI THIPATAIMH OKHCH ITHJIEHA.

B npomplinuieHHOM MaciuTabe 3THICHTIIMKOIb MOYJaloT TIaBHBIM 00pa3oM THpaTaliell OKHCH STHIICHA.
[Ipu rupparanuu, KpoMe STHIEHTIIHMKOIIS, 00pa3yroTcsl IU-, TpU-, TeTpa- U HonudTwieHrmkonu. Ha obpasoBanue
JVSTHIICHTIINKOJIA 3aTpadnBaeTcs B 4,2 pa3a O0JIbIIe OKHCH 3THIICHA, YeM Ha 00pa30BaHUE TPHITHIICHTIIKOJIS.

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%.

BomHblid pacTBOp TAMKOJIEH TOABEPraroT PEeKTHU(GHUKAIMK s yJaJeHWs BIaru. BcleacTBue 3TOro
MIPOUCXOAAT NOTEPHU NPOoAYKTOB 110 0,25% OT MpOU3BOAUTENBHOCTH.

OnncaHue TeXHOJOTHYECKOIH CXeMbI TPOU3BO/ICTBA.

11%-51 cMech OKHMCH STHIICHA M BOJBI C y3Jla CMEIICHHS MOAACTCs B PEakTOp CHHTE3a TIMKOJIA 1mo3. P—1,
Hpe/IBapuTEIbHO HarpeBasch B TPEX MOA0rpeBaTeNsaX. B kauecTBe TEIIOHOCHUTENS IEPBOTrO MO X0y 00T peBaTeNs
mo3. T—1 ciryXuT KOHJAEHCAT KUISATHIFHUKOB BRITIAPHBIX KOJOHH 103. KH—2, Ku—3, Ku—4. Bo BTOpOIi HarpeBaTens
ceIpbs m03. T—2 momaercst BoasHON map Hu3koro gaeieHus 0,1 MIla. B Tpersem mo3. T—3 cMmechk monorpeBaercs
napom gasienus 0,48 MIla. Cripse B mepBoM HoAoTpeBaTese Harpepaercs 1o Temmnepatypsl 71°C, Bo BTopoM - 10
114 °C, B Tperbem Harpeparene — 1o 130°C.

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

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

Bexogsmas u3 peaktopa mo3. P—1 cuHTe3a peakiioHHas Macca MOCTYIIAeT B BBITAPHOW — ammapaTr  Mo3.
Ku—1 BbImapHO# yCTaHOBKH MPOTHBOTOYHOTO THIIA, COCTOSIIAS M3 YETHIPEX KOJOHH ¢ Hacamkoi «Intalox» ¢pupmbr
«Koch-Glitschy. Peakimonnast macca, comeprkaruas 10 12,5% Bec. rnukoseit npu gasinenun 1,3 MIla, Temneparype
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180 °C nopmaercs Mex 1y BEPXHUM U HIKHUM IAKETAMM HACAJ0K KOJOHHEI 1103. Ku—1, paboTaromieil o naBneHuemM
0,44-0,63MIla u Temrieparype kyoa 154—165°C B 3aBUCUIMOCTH OT Harpy3KH 10 OKHCH 3THJICHA.

Teno xononue nmo3. Ku—1 nmoaBoanTcs nmomavei rperomero napa aasieHus 2,15 MIla B KUIATUIBHUK TO3.
T-4.

B kxauecTBe OpoIIEeHHUS YEThIpeX KOJOHH BBINAPHON YCTAaHOBKHU HCHOJB3YeTCS AUCTHIUISAT KOJIOHHBI TO3.
Ku—4 ¢ temneparypoit 45°C, momaBaemslif HacocoM 1mo3. H—2 u3 mpueMHUKa KOHIEHCATa BBIMAPHON YCTAHOBKH
no3. E—1. ITapsl ¢ Bepxa konoHHs! n03. KH—1 ¢ Temneparypoit 151-158°C u ¢ conepxanuem riuxoneit 0,04%
Macc. B Ka4eCTBE TEIUIOHOCHUTENSI HAIPaBIISIOTCA B MEXTPYOHOE MPOCTPAHCTBO KUIISTHIIBHUKA KOJIOHHBI 1103. KH—2.

Ky6oBas xunkocts kosoHHBI 103. KH—1 ¢ Temneparypoii 154—167°C u conepkanuem rimkoiuen 1o 17%
Bec. CamMoTekoM TOCTymaeT B KyO KoyioHHBI 1o03. KH—2, paOotaromieit mpu masinenuu 0,26—0,38 MIla u
Temneparype Kyoa 144—158 °C, rie mponucxoauT JAanbHEHIIas oTnapka BOIBI U3 PEaKIIMOHHON MacCHhI.

C BepxHeil yacTu KoJIOHHBI 103. KH—2 mapsl Boas! ¢ Temnepatypoil 141-145°C u conep:kaHueM IIuKoaen
10 0,04% Bec, momaroTcst B MEXTPYOHOE MTPOCTPAHCTBO KUIISITWIILHHUKA 103. T—6 B KaueCTBE TETNIOHOCHUTEIIS.

Ky06oBast xxuaxocTh kosoHHBI 103. KH—2 ¢ Temnepatypoii 144+152°C u ¢ copepxanueM riauxoneit mo 20,5
% caMOTEeKOM TIOCTYIaeT B KyOOBYIO 4acTh KOJIOHHBI M03. KH—3, rie mpoucxoauT AanbHeiIas oTnapka BOJIBI U3
peakmuonHOH Macchl. Komonna mo3. Ku-3 pabortaer npu temmneparype B kyde 128—135°C u maBnennu 0,14-0,2
MITa. C Bepxa komoHHbl mo3. KH—3 BomsHbie mapsel ¢ Temneparypoit 124—130 °C u ¢ conepkaHueM TIIMKOJEH 10
0,03% mocTynaroT B MEXTpYyOHOE NMPOCTPAHCTBO KUILITHIIBHHUKA 1M03. T—7, B kKauecTBe TemioHocutens. Kybosas
XKUAKOCTh KONOHHBI mo3. KH—3 ¢ temmnepatypoit 128—135 °C u conepxanuem riukosielt 1o 27% caMoTeKkoM
MOCTyIaeT B KyOOByI0 4dacTh KoJOHHBI 1mo3. Ku—4. Komonna mo3. Ku—4 paGoraer mox Bakyymom. B komonne
noagepxkupaercst ocraroudoe aasienue 0,017 MIla u temneparypa Bepxa 57°C. C Bepxa kosoHHBI no3. Kun—4
BOJsHBIE Tapbl ¢ Temmeparypoi 57°C u c¢ coapepxanuem rimkoneit 1o 0,02% mnocTymaloT B MeXTpyOHOE
MIPOCTPAHCTBO KOHAEHcaTopa mo3. T—8, oxiaxmaeMoro oOOpoTHOH Bomoi. CKOHIECHCHPOBABIIASICS KHIKOCTh
MOCTyNaeT B MpPHUEMHHUK KOHJeHcaTa Mo3. E—1, HeckoHJeHCHpOBaBIIMECS Mapbl HAMpPaBISIOTCS Ha Bcac
MapOMKEKTOPHOH ycTaHOBKH 103. [IDY—1. JKuakocTs u3 npuemMHnka koHaeHcara mo3. E—1 mHacocom H-2 nomaercs
Ha OPOIIEHUE BCEX YEThIPEX KOJIOHH BBIMAPHOHN yCTaHOBKH.

Ky6oBas xunkocts koJoHHBI 1M03. KH—4 (chIpoit rmukons) ¢ Temmepatypoit 88—90°C u ¢ comep:kaHueM
rnukonedt 85% Hacocom no3. H—1 nomaercst Mexay BEpXHUM M HIDKHUM IaKeTaMU HAcCaJOK CYIIMJIBHOW KOJOHHBI
no3. Ku—5.

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

Tenmo B xonoHHY ocymku MOI' mo3. KH—5 moaBoamTcst depe3 KUMATWIBHUK 103. T—9, B MeXTpyOHOE
MIPOCTPAHCTBO, KOTOPOT0O MOAaeTCs BOASHOIM nap aasienus 2,15 MIla.

Bomsapie mapel ¢ BepxHEHl YacTH KOJIOHHBI 103. KH—5 mocTymaioT B MeEXTpyOHOE IPOCTPAaHCTBO
KOHJICHCAaTOpa CYIIWIFHOW KOJIOHHBI mo3. T—10, oxmaxmaemoro o6opoTHO# Bozjoi. CKOHIEHCHMpOBaBIIAsICS
KUJKOCTh W3  KOHJeHcaTopa mo3. T—10 nocTymaer B~ NPUEMHUK  KoHAeHcaTa mo3. E—2, a
HECKOH/ICHCHPOBABIINECS Maphl HAIPABIISIOTCA HA BCac MapOyKEKTOPHOH ycTaHOBKH 1103. [19Y—2. M30bITOK BOIBI
W3 NpUeMHHUKa KoHJeHcara 1mo3. E—2 cOpackiBaercst yepes runapo3arsop B X3K. B BepxHIOI0 4acTh KOJIOHHBI 103.
Ku—5 ot Hacoca mo3. H—4 nonaercs opomrenue u3 npueMHuKa 1mo3. E—2.

Ky0OoBas xuaxocTb KonoHHBI 1103. KH—5 ¢ Temmnieparypoii 10 165 °C  u ¢ coxepkanuem Boast g0 0,02 %
Bec. HacocoM 1o3. H—3 monaercst Mexay BEpXHHUM W HIKHAM IAKeTaMH HAacaloK KOJOHHBI peKTH(UKALMN
MOI' nos. Ku-6.

Kononna no3. Ku-6 npenHasHaueHa it OJIydeHUS] TOBAPHOTO MOHOSTHIICHTIIMKOJIS U CHaOXeHa IIByMs
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, COEPKAIINN HEKOTOPOE KOJINIECTBO MOHOSTHIICHIJIUKOIISL, COOMPACTCS B IPUEMHUKE
koHzeHcata no3. E-3. Ha yerBepryro Tapenky kosionHsl mo3. Ku-6 nmonaercs ¢ierma Hacocom no3. H-6 u3 cbopHuka
no3. E-3. Temno B xomoHHy pektudukanun MOI mo3. Ku-6 moaBomuTcs depe3 KUMATHIIBHUK 1mo3. 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 TOBapHBIl MOHOATHIICHTIIMKOIL C COJIEp)KaHHEM
OCHOBHOTO Mpoaykra 99,9% macc.

Ky0OoBas xuikocts KoJoHHBI 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.

Pa3nenuTens MOHOSTHMIICHTIIMKOJISI — KOJIOHHa 103. KH-7 mpeaHa3zHaueHa Juisi BBLAGNIEHHS M3 KyOOBOM
XKHAKOCTH KOJOHHBI 103. KH-6 MonosTMneHrmukoist. Komonna cHaGkena IByms makeramu Hacamok «lntaloxy,
TpeMsl KIIallaHHBIMH TapeiKaMd ¥ BCTPOCHHBIM KOHAEHCATOPOM MpsiMoro opomenus no3. T-13. Kosonna paGoraer
oz octarounbiM faierreM 0,001 MIla u pu Temnepatype Bepxa 93°C. Temno B koJoHHY 1o3. 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 IAKeTOM HacaJIKé KOJIOHHBI o3. KH-7, cogepxkamniuii 10
95% MOHOAITHIIEHIIIMKOIIS, CAMOTEKOM MOcTymaeT B KonoHHy KH-5. KyGoBast xknakocTe KomoHHBI 1mo3. KH-7, ¢
coJiepxaHueM 10 95% AUITUIICHINIUKONIA OTBOJUTCS Ha CKIIas.

2 BapuaHT

Ha ocHOBe npeioxkeHHOro MaTepuana:
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1. BBIIBUTD OCHOBHBIE XUMHUECKNE PEAKIIUH, COCTABUTh CXEMY XUMHUYECKUX MPEBPAILECHHUH.

2. CocTaBUTbH CXeMy MaTepualbHBIX OTOKOB, ONPEACIUT CTAUN U 000PYIOBAHUS, BXOIAIINE B KOKIYIO
CTaJIHIO.

3. CchopmymHupoBaTh UCXOTHBIE TaHHEIE.

4. CocraBuTh MaTepHAIBHBIH OaJaHC AAaHHOTO mpouecca (IO ammaparam), ONPENeNUTh PacXOHbIE
K03 hUIMEHTEI.

5. Ompenenuts B3aMMOCBS3b MEXAy ammaparaMud (B BuAe (QYHKIMOHANBHBIX OJOKOB), COCTaBHTh
HNPUHIUIHATIBHYIO CXEMY JAHHOTO XUMHUKO-TEXHOJIOTMUYECKOTO IpoIiecca.

6. CocTaBUTH CXEMBbI TETIOBBIX ITOTOKOB.

7. OmpesieieHNe KOJIMUYECTBA 3aTPauuBacMON S3HEPIUU.

Hernaparanus MOK.

Crupon ABIgeTCS OJHUM M3 BaKHEHIINX MPOAYKTOB Hedrexumur. OH MOIMMEpU3yeTcsl IPH HarpeBaHUU
WIN TIOJ BIMSIHUEM HHHUIMATOPOB ¢ 00pa3oBaHHEM TBEPIOTo IMojHuMepa — nojuctupoia. [lomuerupon obnamaer
XOPOIIUMHU 3JIEKTPOU3OJISIIIHOHHBIMA CBOMCTBAMHU U OOJBIION XUMUYECKOW CTOWKOCTHIO. OH TpUMEHSETCS s
W3TOTOBJICHUS JAETaJel 3JIEeKTpO- W PaJHOTEXHHYECKOH amlmapaTryphl, MEHOIUIACTOB, IUIACTMACCOBBIX H3AEINH
o01ero Ha3Ha4YeHUsl; IIMPOKO HMCHOJIB3YIOTCS COIMOJHMMEpPBI CTUPOJIA C aKPWJIOHWUTPHIOM, AWBUHMIOEH30510M, N-
BHHHIIKap6azosnoM. OHON M3 BaXHEHIINX 001acTel MPIMEHEHHUS CTHPOIIA SIBIISICTCS POM3BOCTBO CHHTETHUECKUX
kayuykoB CKC myreM conoiuMepu3anny CTUposia ¢ OyTaueHoM.

Teopernueckue ocHOBBI Aernapatamun MOK.

IMpouecc nermaparanmun M®K mporekaer ¢ yBennyeHHeM o0beMa NosydeHHOro rasa. CHiKeHue
NaplMaNIbHOTO JAaBJICHUS] CABHUIaeT PAaBHOBECHE B CTOPOHY OOpa30BaHUs KOHEYHOrO IPOJAYKTa - CTUpOJAa U
COKpamiaer oOpa3oBaHHe MOOOYHBIX MPOIYKTOB. [103TOMY Al CHIDKEHHSI MapLHMalbHOTO JABICHHS KOMIIOHEHTOB
CBIpbsl B TIpoliecce Jeruaparanuu Bmecte ¢ ¢pakiueii MOK B peaktops! nojaercs BoasHo# map. BoasHo# map
SIBIISIETCSl TAKKe TETUIOHOCHTENEM JUI JHAOTEPMUYECKON peakuuu aeruaparanud. ONTHMaTbHBIM CUHTACTCS
pas0aBiieHHE ChIPBS BOJASHBIM IapoM B cooTHouieHuu 1 : 1,5 Bec. (B mepecuere Ha MeTHI(hEHUIKapOUHOIT).

[TapamiensHO ¢ OCHOBHBIM IIPOIIECCOM JETHAPATAlMU TPOTEKAIOT IPOLECCHl  JEANKHIMPOBAHUS
9THIOCH30/Ia M OKHCICHUS OeH3aibieruna B OcH30iHyI0 kucimory. KoHBepcus mpolecca AeaKWINPOBAHUS
cocraristet 0,7, a mporiecca okucienus — 0,5.

Herunpatammust M@K B crtuponm ocymecTBiseTcss B JABYXCTYNEHYaTOM aquabaTHYECKOM pEaKTope:
kouBepcusi MOK cocrasiser 90%, Ha nepBoii cramuu — 71%.

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

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

Onucanne TeXHOTOTHYECKOM cXeMbl IPOU3BO/ACTBA.

IIponiecc nermapararun M@PK mpoTekaeT Ha CTalMOHAPHOM CJOE€ KaTajiu3aTopa - aKkTMBHOM OKCHUE
TIOMHHUS B Y-(OpME, U aKTUBHOM OKCHJIE JIIOMHHUS KoJblieoOpasHoM Mapkn AOK-63-22/K B nByxcryrneH4aToM
anuabatnueckoM peakrope 1mo3. P—1,2 ¢ mpoMeXyTouHBIM MOJOTPEBOM KOHTAaKTHOro rasa. B cpenmHior dactb
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 TeMmIieparype aktuBaiuu. CBexuil karamuzarop aeruaparaiun MOK —
aKTHBHBIH OKCHJ IIOMHHHS B Y-(OpME M AITIOMHHHS OKCHJ KOJIBIICOOPa3HBIH, 1MOCie 3arpy3Kn B PEaKTOPHI I103.
P-1,2 mo;BepraeTcs aKTUBAlMKM TPOJYBKOW IApOBO3MYNIHON CcMechlo mpu Temmeparype 480+20 °C.
TexHONMOTHMYECKNI BO3IyX M3 KOPITyCa 3MOKCHANPOBAHMS ITOAETCSI B 3MEEBUKH IAPOIIEPETPEBATENBHON MEYH T03.
[1-1 u nanee mocrynaer B MEXCTYIEHYATHI mojgorpesarens no3. T—1, B TpyOHOE MPOCTPaHCTBO Ieperpesaresis
no3. T—2. Jlasiee moctymaer B peaktop 1mo3. P—1, MuHYs MeXTpyOHOE MPOCTPAHCTBO ammapaTta 1mo3. T—2 u KOJOHHY
no3. Kr—1. ITocne peaktopa no3. P—1 TexHonornueckuii Bo3myx uepe3 TpyOHOE MPOCTPAHCTBO MEXKCTYIIEHYATOTO
nojorpesaress no3. T—1 nmoctymaer B peakTop mo3. P—2 ¢ mocneayronuM BEIX0A0M KOHTaKTHOTO rasa.

Pazorpes karanuzatopa B peakropax no3. P—1,2 mpon3BoauTCs MyTeM MOBBIIICHUS TEMIIEPaTyphl BO3/IyXa
Ha BBIXOJIE U3 MapoleperpesarenbHoil neun mos. [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 Kartanmusaropa B peakropax no3. P—1,2 mpoussomurcs
Iepexo]] ¢ TEXHOJIOTHYECKOTO BO3/AyXa Ha BOASHOW map. Temmeparypa BOJSHOrO mapa B CJIO€ KaTalu3aTopa
noseimnaercs 10 400 °C. B peakrop 1no3. P—1 u3 kopiyca 5MOKCHANPOBAHUS TTOJAETC TEXHOIOTHIECKUH BO3IYX, U
TeMIlepaTypa MapoBO3IYIIHON CMECH B Clloe KaTanusatopa B peakropax no3. P—1,2 mosomutcs mo 480+20 °C.
[TpoBoauTCs akTHUBamMs KaTalu3aTopa MPOIYBKOW MapOBO3AYLIHON CMECHIO M BBIACPKKOW B TEUCHHE 5 YacoB
npu temneparype 500 °C B peakropax mo3. P—1,2.

CucTeMa poayBaeTCst BOISHBIM I1APOM C TeMIIEpaTypoii 34545 °C ais ynaneHus BO34yXa 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 g0 105—125 °C 3a cyer Temia napoBoro KoHjeHcara nojaercsa Ha 10 tapenky
i B Ky0 KonoHHbI 11o3. KT—1 B 3aBHCHMOCTH OT cocTaBa. B kosonHe 1103. K1—1 mpomnsBoauTces mogorpes Gppakunu
M®K no Temmneparypbl KHIIEHHs, U €€ HCIapeHue B TOKE BOJSHOIO Mapa, YTO CHWXKAeT TeMIIepaTypy KUIEHUS
¢paxkurn MOK n mapnuaapHOE TaBICHUE TapOB.

PazorpeB ¢pakinun M®PK B KOJOHHE OCYIIECTBIISICTCS 3a CUET TeIula KOHJCHCAMM 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 OTKaunMBaeTCs B POTOPHO-TUIEHOYHBIN HCHApUTENh y3Jla pa3srOHKU KyOOBBIX cMoi. Bo3moskHa
rojtada KyOOBO# *KHIKOCTH B BEPXHIOIO 4acTh KOJOHHHI 1mo3. KT—1.

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

[eperpetrie mapsl ppaknuu MOK u BoOsIHOTO Mapa u3 TPYOHOTO MPOCTPAHCTBA IeperpeBaTens mo3. T—2
MOCTYNAloT B peakTop mo3. P—1.

Herunparanms M®K B cTUPON OCYIIECTBISIETCS B IBYXCTYIIEHYATOM aqna0aTHIeCKOM pEaKTope IO3.
P-1,2 B nBe crynenu: crenens npespainennss MOK cocrasisier 90 %.Temmneparypa cmecu napos ¢pakiuu MOK u
BOJSHOTO Mapa Ha BXOje B peakrop 1-il crymenu BeiaepskuBaercs 300+20 °C. ITogorpeB KOHTAKTHOIO Tasa,
MOCTYIAIOIIETO BO 2-10 CTYNEHb peakTopa A0 TemmepaTypbl 290+25 °C  0CyIIeCTBISETCS B MEXKCTYIEHYATOM
nonorpesarene mo3. T—1.

KonTakTHEIH ra3 mocne peakropa 1mos. P—1,2 ¢ temmeparypoit 300150 °C nocrynaer B ckpyOGep mos.
ITe—1, rae oxnaxaaercs 10 temieparypbl 1404120 °C u 0TMBIBAaETCS OT KAaTaIu3aTOpHOM nbuid. Hapsmy ¢ o4nucTKoi
U OXJaXIEHHEM B CKpyOOepe MpOM3BOAHUTCS HEUTpaidm3amus oOpa3oBaBIICHCS OCH30WHOW KHCIOTHI H
WHTUONPOBAaHUE CTUPOJIA, COAEPIKAIIETOCS B KOHTAKTHOM Tase.

Ckpy06ep mo3. [In—1 npeaHasHadyeH i HEHTpaIM3alluy, OXJIAKICHUAS U OYMCTKU KOHTAKTHOIO Iras3a OT
KaTaJlM3aTOPHON TBUIM ¥ TIPENCTABISET COOOHW BEPTHUKAIBHBIM NMIMHAPUYECKHH ammaparT KOJIOHHOTO THIA C
YeTBIPHMS TapeJIKaMH U pacHpeaeIuTeneM IOToKa.

Heiirpanuzaus GeH30iHON KHCIOTHL, 00pa3oBasIeiics npu peakiun aeruaparaun MOK npoussoautes
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 kucnoTel (CK), kortopbiii roroButcs Ha ¢pakunn MOK #u
mTIraaApokctaMuioM ([IOTA). PactBop mHruOuTOpa momaeTcs B JIMHUIO KOHTAKTHOTO Ta3a Ha BBIXOJE U3
ckpy0Oepa 1 B TpyOOTIPOBOJI XMM3arpsi3HEHHOTO BOJAHOTO KOH/ICHCATa, TT0/1aBAEMOT0 B BEPXHIOIO 4acTh CKpyOOepa.

O0pazoBaBmiics 0eH30aT HATPHUsl MOCIE HEWTPAIU3alMi KOHTAKTHOTO T'a3a C XUM3arpsi3HEHHbIM BOJIHBIM
KOHJIEHCATOM ¢ TeMmeparypoil He menee 98 °C ¢ xybOa ckpy0bepa 1mo3. IIu—1 HacocoM 1o3. H-2 BbIBOAUTCA B
BbINMapHO# ammapat no3.Ilc—1.

KonTaxTHbIi Ta3 mocne ckpydoepa mo3. ITH—1 momaercss B BO3AYIIHBIN KOHIEHCATOP 1M03. T—6, KOTOPBIi
oXJaxxJaeTcs motokamu Bosayxa a0 50-70 °C. Ilpu Temmeparype Bosayxa Gosnee 20 °C NpOM3BOAWTCS €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 YTI€BOJOPOJHOTO KOHAEHCATa.

Bepxuuii cioit — yrieBomopoAHBIA KOHICHCAT «KaTalmm3aT» M3 OTCToiHWKa mo3. E—3 camorekom
IOCTYMaeT B eMKOCTh 1103. E—5, oTkyna nmomaercs B rerniooOMeHHuK 1103. T—8 1 Ha pexTrduKanuio.

Hwxuuii ciioii — BOgHBINA KOHJEHCAT U3 OTCTOWHUKA 1M03. E—3 camoTexom moctymaer B cOOpHUK 1mo3. E—4,
OTKyaa HacocoM 1o3. H—5 momaercst B ckpy00ep mo3. [Ta—1.

“Karanuzat” u3z emxoct no3. E—5 mogaercss B TemiooOMeHHUWK 103. T—8, Tr/e mojgorpeBaercs 10
temmeparypsl 50+10 °C 3a cuer Teluia KOHJCHCALMH Iapa BTOPHYHOTO BCKUIAHHs. TeMiieparypa MHUTAHHS
KOJIOHHBI MOAJEP>KUBAETCS MOCTOSIHHOM Mojaueil mapoBoro koHjeHcata. Ilomorpersiii “katanu3ar” momaeTcs Ha
MUTaHNe KOJOHHBI 1103. KH—1 uepe3 pacmpeaennTens KUAKOCTH HA 3-if MakeT HaCaIKH.

Komnonna mo3. Ku—1 - pekrudukanmonHas KojoHHa ¢ Hacankoil Muranoxc 2T, mpeaHasHadyeHa st
BBIICJICHUST STHIOCH30/IbHOM (pakiuu u3 "karaamszata'. Komonna pabortaer moa Bakyymom. Ilapel ¢ Bepxa
kojoHHB! No3. Ku—1 mocrynatror B konzmeHcarop mo3. T—10, rae KOHAEHCHPYIOTCS MPOMBIINIIEHHON BOJOM.
HeckonnencupoBanHbie mapbl M3 KoHAeHcaropa mo3. T—10 moctymaror B KoHAeHcatop mo3. T—11, rae
KoHzeHcupyrores  termoHocureneM THK ¢ "mumyc" 12°C. Kowpgencar — 3TuibeH3onbHas (pakuus c
HECKOHJICHCHPOBABIIMMHUCSA MapaMu MOCTymaer B cMecurenb mo3. C-3, rae mNpouCXOOUT pasjeieHue
9TUIOCH30/IbHOM (pakIMU OT HE CKOHJCHCHPOBABIIMXCS mapoB. He cKoHIEHCHpOBaBIIMECS Mapbl HANPABISIFOTCS
Ha MapoKEKTOPHYIO YCTAHOBKY.

Otunben3onpHas Qpakius mogaeTcs B OTCTOMHUK MO3UIMKA E—6, T/ie MPOUCXOaUT OTCTanBaHWE YAaCTHIL
BOJBL. DTWiIOSH30IpHAS (hpaKIKs U3 OTCTOWHHMKA HAcOocoM mo3. H—7 gepe3 orcroitHuk no3. E—7 nmonaercs B Bume
¢iermel B KoJ10HHY 1103. KH—1.

N30BITOK 3THIIOEH30I6HOM (hpaKIIMK BEIBOAUTCS HA TIEPEPabOTKYy.
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IMoaBonm Temna k KosoHHe mo3. KH—1 mpom3BoauTCs Yepe3 KHISITHILHUK 103. T—8, oborpeBaemblii
BOJSIHBIM TIapoM. M30BITOK KyOOBOW J>KHIKOCTH, O YPOBHIO B KyOe KonoHHHBI mo3. Ku—1, Hacocom mo3. H—8
nojaercs yepes nojgorpesaresns mo3. T—12, B kononny no3. KH—2 noporpesasck BOASHBIM I1apoM.

Ky0oBast )HIKOCTh KOJOHHBI 1103. KH-1 nomaercs B nogorpesarens no3. T—12. TTogorperas no 80 °C, 3a
CUeT TeIula KOHAEHCAIlMH BOASHOTO Iapa, KyOoBasi )KHIKOCTb KOJIOHHBI 1103. KH—1 mojaeTcs B KayecTBe NMUTAaHUS B
KOJIOHHY 103. KH—2 4epe3 pacnpeenuTeNb KUIKOCTH Ha |-1 makerT.

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

[Tapsl ¢ Bepxa KoJoHHBI 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,
oxnaxaaempiii TemtonocureneM THK  "munyc" 12 °C. KongeHcaT — cTHpOJ pekTH(HKAT U3 KOHAEHCATOpa 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—pekTuduKar noaaercs B OTCTOMHUK mo3unnu E—8, rae mponcxoauTt oTcTanBaHUE YAaCTHIl BOMBI.
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. BEIIBUTD OCHOBHBIE XHMHYECKHE PEAKITUH, COCTABUTh CXEMY XUMHUYECKUX ITPEBPAIICHUI.

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

3. CchopmymHupoBaTh UCXOTHBIC TAaHHEIE.

4. CocTaBuUTh MaTepHAIBHBIA OalaHC JaHHOTO Impolecca (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. OnpeneneHne KOJIMYECTBA 3aTPAYNBAEMOM SHEPTUH.

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 OOJIBIION XMMHYECKOH CTOWKOCTHIO. OH TPUMEHSETCS Ui
W3TOTOBIICHUS JETaJeld BICKTPO- W PAOUOTEXHHYECKOW ammaparypsl, NEHOIUIACTOB, ILIACTMACCOBBIX H3ICIIHHA
00IIero Ha3HAYCHWS, IIHUPOKO HCIIONB3YIOTCS COMOJMMEPHl CTUPOJIA C aKPHIIOHUTPHIIOM, TUBUHIIOCH307I0M, N-
BHHWIKap6a3oaoM. OJHOHN U3 BaXHEHINX 00IacTel MPUMEHEHHS CTHPOJIa ABISETCS MIPOU3BOJICTBO CHHTETHYECKHIX
kayaykoB CKC myreM comoimMepr3aIiii CTHpPOIa ¢ OyTaarneHOM.

TeopeTnueckue 0CHOBHI JIerHIPHPOBAHNS dTHIOEH301a.

OCHOBHBIM TPOMBIIUICEHHBIM CHOCOOOM ITOJTyIeHHS CTHUPOJIa CUHTACTCS NETHAPUPOBAHHE STHIIOCH30IA,
KOTOPBIA MOJyYar0T TJIaBHBIM 00pa3oM alKIJIUpOBaHWEM OCH30Ja 3TWJICHOM. Peakius sBisieTcs OOpaTHMOW u
paBHOBecHOH. Peakiius — sHIOTEpMHUYECKAst ¥ IPOTEKAET ¢ yBeIMIeHNeM 00beMa. BeneacTBre 4ero ¢ moBBIIICHHEM
TEMIepaTypbl W CHIDKCHHEM TapIHalbHOTO HaBJICHUS VYIJIEBOAOPOJA YBEIMYHBACTCS CTEIEHb IPEBPALICHUS
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 MpeBpaIlCHusl CbIpbC pa36aBn;110T BOASAHBIM TIapOM, UYTO OJSKBUBAJICHTHO
CHIDKCHHWIO IaBIICHHSI pPEarupyromeld cMecH. OTWIOCH30JbHAs IMUXTa MOJACTCS B MAacCOBOM COOTHOIICHHU
STHIIOCH30 : BosiHOW map = 1 : 2,8.

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

Onucanne TEXHOJIOTMYECKOH cXxeMbl IPOM3BO/ICTBA.

OTunOeH30bHAs — [IMXTA, MNPEACTABISAIONIAs CMECh  OTHIOCH30Ja-peKTH(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, IMogaBaeMoro HacocoM 1mo3. H—1 u3 emxoctu no3. E—6. [Tomorperast aTundeH30mpHas
[IUXTa MOCTYIMaeT B UcHaputenab mo3. T—2. B ucmapurene mo3. T—2 mpows3BOAMTCS MOJOTPEB, HCHIAPCHUC U
YaCTHYHBII [IEpPErpeB MapoB MUXTH 10 Temieparypsl 150170 °C 3a cuer Tema kouaeHcanuu napa 1,4 Mlla.

JIis CHIDKEHHsI TEMIIepaTyphl KUICHHS STHIOCH30JIa B TPYOHOE MPOCTPAHCTBO HCHIApUTENS 103, T—2
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moaeTcs BoasHo nap 0,6 MIla, komaecTBo koToporo cocraBiseT 10+15 % ot Beca sTHiOEH301a.

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

Konpencar napa 1,4 MIla cobupaercs B cOOpHUKE KOHICHCATA.

W3 wncnapurenss mo3. T—2 mapbl STHIOEH30JbHOW IIMXTHI IIOCTYHNAalOT B TPYOHOE IIPOCTPAHCTBO
neperpeparens no3. T—3, rae neperpesarorcs 10 Temmeparypsl 530 °C 3a cuer Teria IEPErpeToro BOASHOTO Mapa,
BBIXO/ISIIIIETO M3 MEXKCTYIIEHYATOTO MOJOTpeBaTeNst peakTopa mo3. 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. I[1-1, ¢ Temneparypoii He Gonee 750 °C.

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

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

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

[TaposTUiIGeH30/IbHAsS CMECH HA BXOIE B peakTop no3. P—1; mmeer temneparypy 560+640 °C. 3a cuer
SHAOTEPMHUECKON PEaKLMU MOCIEe MEPBOM CTYNEHH AETHAPUPOBAHUS TEMIIEpPaTypa KOHTAaKTHOTO Ia3a CHUXKAETCS
10 550 °C.

KonrakTHbIH Ta3 U3 peakropa mo3. P—1; mocrymaer B MeXCTyNeHYaThIH MOJOTPEBaTENb PEaKTopa I03.
P—1,, rae nomorpesaercs mapom 1o Temmeparypbl 560640 °C u 3areM HampaBisercs B peakTop nos. P-—l,.
KourakTHblii ras u3 peakropa no3. P—1, ¢ temneparypoit 550 °C mocTynaer B KOTIbI—yTHIH3ATOPBI 1103. Ky—11.5.

OxnaxaeHHbli 10 Temneparypbl 250 °C KOHTakTHBIM Ta3 W3 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.

OxmaXgeHne W OYMCTKa KOHTAaKTHOTO Ta3a OCYIIECTBISAECTCS XHM3arpsi3HCHHBIM KOHAEHCATOM,
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 TemiooOMeHHrKa 1mo3. T—7 mocTtymaer B cemapatop mo3. E—1, rae mpomcxoaut
OTJIeJIEHHE HECKOHJICHCUPOBAHHOTO ra3a OT KOHJEHcaTa.

Konpencar u3 cemapatopa no3. E—1 nHampasmsiercs B orcroiinuk mo3. E—3. HeckonmeHcHpoBaHHBIH ra3
nocie cernapartopa mo3. E—1 mocrymaer B koHneHcartop mo3. T—5, oxiaxmaeMblii 000OpOTHOH BOMOW W jpanee B
cenaparop mo3. E—2.

B cenaparope mo3. E-2 mnpoucxomur pasjeneHHe HECKOHACHCHPOBAHHBIX Ta30B OT KOHJAGHCATA.
HeckonnencupoBaHHbIi ra3 u3 cenaparopa no3. E—2 Hanpasmnsiercs: Ha Bcac komnpeccopa nmo3. M—1. Kongencar u3
KoHJieHcaTopa 1no3. T—5 u cenaparopa 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 nocne kondencamopa nos. T—6 nanpasnsiemcs Ha nH0008vie 20PeiK NaponepecpesamenbHbix neyel
nos. Il—14,.

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

BepxHuii cinoit — yriieBOJOpOIHBIN KOHIEHCAT («II€YHOE MAaciio») U3 OTcTOoWHMKA 1mo3. E—3 camorexom
yepe3 cMOTPOBOM (hoHaps mocrymaeT B cOopHuk 1mo3. E—4, otkyma Hacocom mo3. H—3 HempepblBHO MOAaéTCs B
peKTH(UKAIMOHHYIO KOJIOHHY 1103. K1—1.

HwxHuii ot — BOASHOM KOHACHCAT U3 OTCTOMHMKA M03. E—3 camoTekoM moctymaeT B cOOpHUK 1103. E—5,
OTKyJa HacocoM 1o3. H—2 nonaercs B neHHsblil anmapar mno3. [Ta—1.

Pextudukanus yriaeBogopoJHOTO KOHJIEHcara, cojnepxkamero He MeHee 50 % wmacc. cruposa
MIPOM3BOANTCS MO TITyOOKHM BaKyyMOM.

Pextudukannonnas xosoHHa mo3. Kt—1 ¢ cuTyarehiMu JBYXHNOTOYHBIMHU TapeiiKaM{ INpeJHa3HaueHa Juis
BBIJICTICHUS U3 YIIICBOJOPOIHOTO KOHICHCATa OEH301~TOIYOIbHON (hpaKIyy.

Pe>XxuM KOJTOHHBI:

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

Kyoa  — He bonee 250 (33,3)
Temnepamypa, °C 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 coulpvbsl U pexcuma pabomul KoIoHHbl, Ha 7,11 unu 15 mapenxy uepez mennoobmennux nos. 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. HeckonOeHcuposannvie napvl u3z Kowoewcamopa nos. T—9 nocmynaiom 6 konOoewcamop no3. T—10,
oxaaxcoaemuiii menaonocumenem 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.

upkynsaaust kKyOOBO# >KMAKOCTH KOJOHHBI m03. Kr—1 dYepe3 MIeHOYHBIH KHUNATHIBHUK 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 TepPMOIIOIUMEPH3AIH CTUPOJIA Ha [IECTYIO0 TapelKy KOoJOoHHHI o3. KT—1 momaercs
pactBop uaTHOHTOpa JJOX (IHOKCHMITApaXMHOHA) B ATHIOEH30IIE.

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

PexxuM paboThl KOJIOHHBI:

OcratouHoe nasienue, MM.pT.cT. (KIIa)  Bepxa — He Goiee 38 (5)

Kyba  —He 6oxee 133 (17,7)

Temneparypa, °C Kyba  — He 6onee 95

®derMoBO€ YHCIIO 7-10

IMTapsr ¢ Bepxa kosoHHBI Mo3. KT—2 moctynaror B KoHzmeHcatop mo3. T—12, oxnaxkaaeMblii 000pOTHOM
BoJoi. HeckoHmeHcupoBaHHBIE Tapel W3 KOHJAEHcatopa 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 momaercs B Buie (uierMsl B KOJOHHY mo3. KT—2, a ocrampHas
4acTh OTKaYMBACTCS HA CKJIAJ IIPOMEKYTOUHBIX MPOJYKTOB.

IToxBox Temya B komoHHE 103. KT—2 npon3BoanTcs depe3 KUIATUIBHUKH 103. T—11, o6orpeBaeMbie mapom
masieHus 0,5 MIla. ITapoBoit kKoHIEHCAaT W3 KHIATIIIBHUKOB 103. T—11 moctymaer B COOpPHHK KOHZICHCATA.
Hupkynsiuust KyOOBOHM JKHIKOCTH KOJIOHHBI 103. KT—2 4epe3 ruieHO4HbIe KUIATHIBHUKHN 103. 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—ceipen; HacocoMm no3. H—7 nojaercs Ha muTaHue KOJIOHHBI 03. K1—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 ¢ CHTYaThIME MHOTOIIOTOYHBIMH TapelKaMU MpeIHa3HaueHa 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.

ITaper ¢ Bepxa komoHHBI 103. KT-3 moctynaror B KoHZAEHcaTop mo3. T—15, oxmaxmaemblii 000pOTHOM
Bojoi. HeckonpeHcupoBaHHBIE Tapbl M3 KOHIeHcaropa 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. IlapoBoii kOHJEHCAT U3 KUMATHIBHHKOB 1mo3. T—14 moctymaer 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. KT—3 depes kumsatwibHUKH 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 mucTWimiaTa mogaeTcs B KOJOHHY B BUAE (DICTMBI, OCTaJbHAS YacTh OTKAUYHUBACTCS 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 MaTepHalbHBIX IIOTOKOB, ONPEIEIUTh CTaJUN U 000PYIOBAHUS, BXOISIINE B KK IYIO
CTaJIHIO.

3. ChopMynupoBaTh UCXOTHBIC TAHHBIC.

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

5. OmnpenenuTh B3aMMOCBSI3b MEXIY ammaparamMd (B BHAE (YHKIMOHAIBHBIX OJIOKOB), COCTaBHUTh
MIPUHIMITHATIBHYIO CXEMY JAHHOTO XMMHKO-TEXHOJIOTHUECKOTO ITpoLiecca.

6. CocTaBUTh CXEMBI TEIUIOBBIX TOTOKOB.

7. OmpeziernieHe KOJIMYecTBa 3aTPaunBacMON SHEPIHUH.

H3omepu3anus neHraHa.

N3omeHTaH mpuMEHseTCsl B KaUeCTBE BBHICOKOOKTAHOBOTO KOMIIO3UTAa aBTOMOOMJIBHOTO M aBHALMOHHOTO
OCH3MHOB, 2 OCHOBHOE CBOE Ha3HA4YE€HHE OH Hallell B CHHTE3€¢ HM30IPEHa JBYXCTaJUIHBIM JETHAPHPOBAHHEM.
PazBuTHIO 3TOTO CMIOCO0A MOMY4YEHHsT H30TPEHA CIIOCOOCTBYIOT OOJIBIINE PECYPCHl H30IICHTaHa, IPUCYTCTBYIOIINE B
ra3oBOM OCH3MHE.

TeopeTnuyeckue OCHOBBI CHHTe32 H30MEHTAHA.

ITpoumecc wm3OMepH3anMK YIICBOAOPOJOB 3AKIIOYACTCS B WM3MEHEHHM HX CTPOCHHS 0e3 W3MEHCHHs
MOJIEKYJSIDHOTO Beca U CcocTaBa. Peakius H30MepHU3alUd TIPOTEKAaeT 10 HOHHOMY MEXaHHU3My dYepes
MIPOMEXYTOUHOE 00pa3oBaHHE KapOOHMEBBIX HOHOB, KOTOPHIE SIBISIOTCS WHHULIMATOPAMH IIEMHOM pEaKIHH.
KapOoHnueBbie MOHBI 00pa3yloT OJe(UHBI, COJEpKallHecss B HCXOJHBIX MapaHHOBBIX YIJIEBOJOPOJAaX B BHUJE
npuMeceii B pasmepe 2,5% macc.

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

W3zomepu3zanus napaduHOB Bcerja CONMPOBOXKIAETCS ITOOOYHBIMH PEaKIMsSIMH PACIIEIIICHUs] (KPEKUHTa),
BCIIEAICTBHE YEro B TPOAYKTAX H30MEPH3AIMH MPHCYTCTBYIOT OOJee HHU3KOKHUILIIINE YIIEBOAOPOIbBI. Tarke
BO3MOXKHO ITPOTEKaHHE M30MEpU3alMu C 00pa3oBaHUEM NPOIYKTOB C 0ojiee pa3BeTBIEHHBIMU IensiMH. MosbHOE
COOTHOIIIeHHE NPOAYKTOB peakuuu cocraiser 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 BoJopoxy cocrapisier 1: 3. ['a3oBas cmeck comepxut no 85% Bomoposa.

JlocTonHCTBOM Mpoliecca sSBISETCs BBICOKAs CEIEKTUBHOCTh MeHTana — 98% macc.

OnucaHne TeXHOJIOTHYECKOH cXxeMbl MPOM3BOACTBA.

HcxoaHoe chlpbe — HOpManbHast IEHTaHOBasl (PPaKIHsl CO CKIIala IOCTYyMaeT Yepe3 XoJoIbHUK T—1, rue
OXJIQKIAETCS 3aX0JI0KEHHOM Booi 1o Temneparypsl 20 °C, BO (JerMoByl0 eMKOCTh — OTCTOWHMK E—1 KOJIOHHBI
Kr—1. [Monaya meHTaHOBOW (pakuuu PEeryaupyeTcs peryInpyroliM KJIAllaHOM, KOTOPBI YCTaHOBJIEH Ha JIMHUU
nojayu neHrasa B xouoaunbHuK T—1. [logaua ceippst B konoHHY KT—1 ocymiecTBisieTcs: ¢ KOppeKUHen o YpOBHIO
emkoctu E—1, perynupyoomuii kiianaH yCTaHOBJIEH Ha JIMHUY MOJauu Chipbs B KT—1.

OTtxozsmias ¢ Bepxa KoJIoHHBI K1—1 azeoTponHast cMech H—TIGHTaHa U BOAbI KOHJICHCUPYETCS B
nedrermarope T-2, oxnaxmaemas Bojiol. Paznenenuto azeorporna 1 H-IIEHTaHa COCOOCTBYET Pa3HOCTh
TemmnepaTyp kyoa u Bepxa xosoHHE KT—1 B penenax 4—5 °C. Konnencar u3 neduermatopa T—2 mocrtymaer B
otcroitauk E—1. Bomublii cnoii u3 oTcToiHoi yactu E—1 mo ypoBHI0 pasaena a3 qpeHUpyeTcs B IPSHAKHYIO
€MKOCTb.

YraeBonopoausiii cioit u3 E—1 mHacocom H—1 uepe3 Temooomennuk T—34, o6orpeBaemsrii mapom 0,5 Mna

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

Kononna K1—1(kosoHHa peKkTH(HKAIIMOHHAS C pPElIeTYaTbIMU TapenkamH, quamerpom 1800 MM, BeicoTON
26000 MM) mpeaHa3HAYEHA TSI OTMIEIICHHS BJIard OT HOPMAaJIbHOTO TIeHTaHa.

Pexnmuas temneparypa B KyOe koioHHbI Kt—1 oOecreumBaercsi mojmadei mapoBOTO KOHAEHcaTa B
ucnapureab T—3, B IOCTOSHHOM KOJIMUECTBE C KOPPEKIUeH 1Mo Temreparype B Kyoe kKonoHHbI K1— 1.

OcymienHass H-TIeHTaHOBas (¢pakuus w3 Kyba komoHHB KT—1 moctymaer B E—2, koTopas sBiseTcs
BBIHOCHBIM KYOOM KOJIOHHBI, 1 HacocoM H—2 M3 eMKOCTH 1o/1aeTcsi Ha CMEIIeHUE C HUPKYIUPYIOIINM BOJOPOJIOM.

CMernieHrne IpoNCXOIUT Tepe]] TeII000MeHHHKOM T—4 B MOJIBHOM COOTHOIICHWH IEHTaH : BOJOPO — H/O
1:3.

I"a3oceippeBas cMech MPOXOIUT MEXTPYOHOE MPOCTPAHCTBO TermooOMeHHHKa T—4, rie HarpeBaeTcs N0
teMmieparypsl 280 C3a cuer Teruia OTXOIAIINX PEakKLHOHHBIX ra30B nocie peakropa P—1.

W3 temnmoobmennuka T—4 rasocwipbeBas cMech B MapoBoi (haze mocrtymaeT B meupb 1mo3. [1—1, mpoxons
MIOCJIEI0OBATENbHO KOHBEKIIMOHHYIO W PAJAMaHTHYI0 KaMepbl, Ia30ChIpbeBas CMECh HArpeBacTcsl 0 TEMIEpaTypbl
360 = 450°C 3a cuer Tema, 0Iy4aeMOro OT CTOPAHHS TOIUIUBHOTO Ta3a B IICUH.

PerynupoBanue TemmepaTypsl H-NIEHTAaHOBOM ()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.

VYcnoBusl peakuu: TeMIieparypa He BBIIIIe 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
CMECBIO) TIoCTymaeT B TeroodMenHuk T—5, rae oxmaxkaaercs 10 110 °C uzoMepu3aToM MOCTYMAOIIAM U3 EMKOCTH
E-3. Jlamee wm3omepu3aT MOCTymaeT Ha y3ed cra0wim3anuu. B ammaparax BO3AYITHOTO OXJaxkaeHUs 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 BbIBOAUTCS B eMKOocTh E—3. B emkoctu E—3 mpoucxoanT apoccennpoBaHne yriieBOJOPOIHOTO
KoHJieHcaTta 10 nasinenus 1,5 MIla. Bomopoaoconepxkamuii raz u3 cemapatopa O—1 nocrymaer B T—4, rue
CMEIIUBAETCS C H-TICHTaHOBOH (ppaxmmeii.

W3onenran-nenTaHoBas ¢pakuus n3 emkoctH E—3, mocie mpenBapUTENIbHOrO IMOJOTpeBa KOHTAKTHBIM
rasoM B TemiooOMeHHuke T—5 mo 90 °C, nocrymaer B TemiooOMeHHHK T—7, B KOTOPOM OTOJHHUTEIHLHO
Harpesaercs 10 120 °C ky6oBbIM mpoaykToM KooHH KT—2 u mocrynaer B konoHHy Kr—2 Ha 22, 26 Tapeiku.
Komonna Kr—2 (kosoHHa ¢ KiIanmaHHBIMU Tapenkamu jauamerpoM 2600/3200 MM, Bbicotodr 44360 wMm)
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
anmnaparax BO3AyLUIHOTO oxJyiaxaeHus T-9.

OO0pazoBaBmMiicss KOHICHCAT MOCTYNAeT B eMKOocTh E—4, a HECKOHICHCHPOBABIIHUECS Maphbl B KOJINYECTBE
20% oT 00I1Iero KOJHUYECTBA, MOCTYMAIT B KOXKYXOTpyouaThiii KoHaeHcaTop T—10, oxnaxIaeMblil IPOMBIIIIICHHON
BOJIOM.

Oo6pasoBaBmuiics B koHaeHcatope T—10 yrieBoJOpOTHBIN KOHACHCAT IMOCTYIMAaeT B EMKOCTh E—4.
Temneparypa koHIeHcaTa nocie KoHaeHcatopa T—10 perymupyercs U3MEHEHHEM IOJaudl OXJIaXIAIOMIeld BOJBI B
kouzaeHcarop T—10.

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

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

W3oneHran-neHtaHoBas ¢pakuusi u3 Kyba koJioHHbl KT—2 B HOCTOSHHOM KOJIMYECTBE C KOPPEKLHEeH Mo
ypoBHIO B KyOe kosioHHbl KT—2 uepe3 TeruooomeHHuk T—7 oborpeBaemMbie KyOOBBIM MPOJAYKTOM KOJIOHHBI KT—2
MocTynaT B KoJoHHy KT—3 Ha BblieneHue u3oneHtaHa Ha Tapenkud Ne 42, 48 wmm 56. PekrudukanuonHas
kojoHHa Krt-3, mmamerpom 5500 mm, BbicoToit 83270 MM C KJIAmaHHBIMHM TapeiKaMH, YETBIPEXIOTOYHBIE,
KOJINYECTBO Tapesnok 111 mT. npenHa3HavyeHa 1S MOydIeHHs M30TICHTaHa IyTeM peKTuHUKauu cyMMBl Cs.

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

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

O6pa3oBasmuiics B KoHAeHcatope T—13 yrieBogopoaHBIN KOHACHCAT MMOCTYIIAeT B eMKOCTh E—5.

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

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

— zpyras 4acTb KOHJEHCaTa II0 ypoBHIO B eMkoctu E—5 momaercs Ha cKiaj B KadecTBE TOBAPHOTO
MIPOYKTA.

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

Kononna Kt—4 mnpemnazHadeHa s BbifeleHHs yrieBogoposoB Cg, 00pa3oBaBIIUXCS B IMPOIECCE
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 kosloHHBI KT—4 oTOnparoTcs nmapsl H-MEHTAaHOBOH (paKIMK MOCTYMAIOT B aIrllapaThl BO3IYIIHOTO
oxnaxaeHuss T—15, rme xonaeHcupytorcs. OOpa3zoBaBHIMICS KOHAEHCAT IOCTyHnaeTr B eMKocTh E—6, a
HECKOH/ICHCHPOBABIIMECST Mapsl B KosumdecTBe 10 20% OT 0O0IIero KoJnM4ecTBa HAMPAaBISAIOTCS B KOHIIEBOM
KOXYXOTpyOuaThIii KoHneHcaTop T—16, oxaxkaeMbIil MPOMBIIIUICHHON BOJIOM.

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

— 9acTh AUCTHIUIATA TOAaeTCs B KOOHHY KT—4 B kauecTBe (pierMmsr;

— Zpyras 4acTh AUCTHIUIATA C KOPPEKIHeEi Mo ypoBHIO B eMKocTi E—6 mepenaercs B emxocth 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. BBIIBUTH OCHOBHBIE XMMHYECKHE PEAKIUU, COCTABUTh CXEMY XUMUYECKUX IPEBPALICHUN.
2. CocTaBUTbH CXeMy MaTepUalbHbIX IOTOKOB, ONPEAEIUTh CTAJUN U 000PYIOBAHUSI, BXOIAIINE B KOKIYIO
CTaJIHIO.
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3. ChopmynupoBaTh UCXOAHBIE TAHHBIC.

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

5. OmpenenuTh B3aMMOCBS3p MEXIy ammaparaMd (B BUAe (YHKIMOHAIHHBIX OJIOKOB), COCTaBHTh
MPUHLUIHATIBHYIO CXEMY JaHHOT'O XUMHUKO-TEXHOJOIHUECKOTO Mpoliecca.

6. CocTaBUTH CXEMBI TEIUIOBBIX TOTOKOB.

7. OnpezneneHue KOIUYECTBA 3aTPauBAEMO SHEPTUN.

CuHTe3 MeTHITPETOYTHI0BOTO 3dupa.

Jedunur u moporoBusHa OEH3MHA, CTAaBIIME aKTyalbHBIMH B HACTOSIIEE BPEMs, BBIHYXAAIOT HCKATh
HOBBIE OKTAHOIOBBINIAIONINE KOMIOHEHTHl TOIUIMB. OKCUreHaTHblE J00aBKM HCIOJB3YIOT JUIS YIy4IIEeHUs
9KCIIITyaTallHOHHBIX CBOMCTB HE(TAHBIX TOIUIMB M COKpANICHUS pacxoja He()TH Ha MPOM3BOACTBO TOILIMB JUIS
aBTOMOOWIEH. bojee TOro OKCHIeHaThl CHIDKAIOT COJEP)KAaHME TOKCHYHBIX BEIISCTB B BBIXJIOMHBIX TIa3ax,
YBEIMYHBAs TIOJIHOTY CTOPAHUsI YIIIEBOIOPOIOB.

B3amen OeH3nHa B KayeCcTBE MOTOPHOI'O TOIUIMBA HAlUIM TPUMEHEHHE METAHOJ W 3TaHOJ, KOTOpbIe
JNOo0aBJISIIOT B KoJiMyecTBE 10 5% JMOO HCIOJIB3YIOT LEIMKOM BMecTo OeH3uHa. Husmme cnupthl o0nanaroT
JIOBOJIHO BBICOKHM OKTAaHOBBIM umciioM (6onee 100), 9To MO3BONISET MCIOIB30BaTh MX B KAadEeCTBE IPHUCAIOK B
aBTOMOOMIBHOM OeH3uHe. OJHAKO OT CIHMPTOB B KaueCTBE OKCUTEHATOB MPHUXOAUTCS OTKA3bIBATHCS BCIIEACTBHE
TOTO, YTO OHH 00JIAIAI0T XOPOIIEH PAaCTBOPUMOCTHIO B BOZE, KOTOPAs MPUCYTCTBYET B OcH3MHAX. CIMPT MEPEXOAUT
B BOAHYIO (ba3y, B pe3ynbTare 4ero NMpoMCXOAUT HEXelaTelbHOe paccioeHue. Takxke MeTaHod obiagaer Oosee
HU3KOH TEIUIOTBOPHOI CIIOCOOHOCTBIO U SIBIISICTCS BECbMA TOKCHYHBIM.

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

Teoperuueckue ocHOBBI cuHTe3a MTBD.

IMpousBoactBo MTBED 3aHmMaeT BakHOE MECTO CpPEAM HOBBIX IIPOLECCOB IIEPEPAOOTKH METaHOJIa,
peaI30BaHHBIX B IPOMBIIIICHHOCTH.

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

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

Kpome ocHOBHOI 1ieneBoii peakiun O-alKuiaupoBaHusi, mpu cuHTese MTBED mpoTekaoT nuMepu3anus
n300yTHiIeHa ¢ 00pa30BaHHEM JMHM300yTHIICHA, T'HIpaTals W300yTHIEHA BOJOW, CoJepiKalledcs B HCXOJHOM
cbipbe ¢ oopazoBanreM TMK u psin aipyrux peakuuii.

B npomsmuienHbsIx nporeccax cuHTesa MTBD Hambosbliee pacmpocTpaHEHHE MOJyYIM B KadecTBE
KaTallM3aTopoB CYIb(HUPOBaHHbIE HOHOOOMEHHBIE CMOJIbI, B YACTHOCTH CYJIb()OKATHOHHTHI.

BaxxapiMu mapamMeTpaMu, BIHSIFOITIME Ha BBIXOX U kadecTBo MTED, saBisttoTcs Temriepatypa, TaBIeHUE U
COOTHOIIEHHE METaHOJ: M300yTrmieH. ONTHMabHBIMK YCIIOBHSIMH SIBIISIIOTCS: TEMIIEpaTrypa B 30HE PEakiMH He
Beime 77 °C; nmaBnenme He Oomee 1,15 Mlla m coorHomenue meraHon: m3o0yrmiaern = 1,075:1. Ilpm takmx
rapameTrpax KoOHBepcust n300yTuieHa cocrapiseT 93,5%; cenexTnBHOCTh M300yTIIIeHa HA MTBD cocrasinser 99,0.
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 IIOCTYIIAET CO CKJIaxa B eMKocTb E—1, Haxozsiiyrocs moj a30THOM MOAYILKOM.
Hasnenue azornoit noxymku (0,07 — 0,2 MIla) perynupyercst KjlanaHOM Ha JMHUM OTBOJIA ra30BoM (a3bl Ha daken
CPEIIHETO JaBJICHHUSL

N3o0yran-m3o0ytmieHoBas ¢pakius (MU®) ¢ coneprkannem m3oOytunena 18—20 % wmacc. mocrymaer Ha
YCTaHOBKY €O CKiaja ¢ aaBienueMm 1,9 MIla B ruapaBinyecku 3amnoHeHHbIN cemaparop E—3 ans otaeneHus BOJbI, a
3aTeM B TeruiooOMeHHNK T—4. B TpyOonpoBox nepen TermooomMeHHIKOM T—4 Hacocom H—2 momaeTcs Takke MeTaHOT
JUIL  TOJMYy4eHHs peakIMOHHOW mmMXThl. Pacxon MeraHona peryaupyercs B MOJBHOM — COOTHOIICHUH
"m3o0yTmieH/Meranon" paBHeM 1/ 1,075. OtnenmBmiascs Boja W3 OTCTOWHON 30HBI cemaparopa E—3 otBomurcs B
emkocts E—18.

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

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

[Mpouecc cuntesa MTED npoTekaer B peakTope aauadaTH4ecKoro TUIA ¢ TPeMs spycaMu KaTajiu3aropa B
xunkoit Qaze. B Bepxmeit wactm peaktopa P—5 perymmpyercs nmaBmenme He Oonee 1,15 Mlla kmamanoMm,
YCTaHOBJICHHBIM Ha TPYOOTIPOBOJIE BEIX0O/Ia U3 PEaKTOpa PeakIMOHHOW CMECH Ha ITMTaHKue KOJOHHBI K1—11.
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B xaxmoM cioe katanmm3aTopa peructpupyercst comportuBieHue He Oonee 0,1 MIla. B HwkHel dactu
Ka)XJIOTO sipyca Karajn3aTopa perucrpupyercsi remneparypa He 6onee 77 °C mocie 1-ro ciost u He 6onee 70 °C
rocie 2-To u 3-To cIoeB.

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

Ha nmuHMSIX BRIXOOAa peakIMOHHOW CMECH W3 KaXIOW CeKIUHM peaktopa P—5, a Takke Ha JWHWUHM BXOJIa
PEaKIMOHHOM HIMXTBI B peakTop, uMmerorcss Guibtpel ©—8, ®—9, ®—10 ans ynoBa BO3MOXKHO YHOCHMOTO
Karanu3aropa. [laBrieHne 10 u nocie GuiIbTpa KOHTPOIUPYETCS IO MECTY MAaHOMETPaMH.

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

Komonna Kr—11 mpermnasHaueHa [uisi OTTOHKHM H300yTaHOBOHM (pakuWU W3 PEaKIMOHHON CMecH mpHu
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.

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

B nmemoByro mmHmro konmoHHBI Kt—11 monaercs map 1,4 MIla s oTMBIBKM W300yTaHOBOM (DpaKiUyd OT
HEIPOpearnpoBaBIIIEr0 METaHO A B KOJIITYECTBE /10 2 T/9ac.

B emkoctn E—16, runpaBiuyecku 3arojHEHHOH, MPOUCXOJHUT OTCTOM M PAcCIOCHHE CMECH HM300yTaHOBOM
(bpakimy ¥ MeTaHOJILHOW BoABL M300yraHoBas (pakims M3 BepXHEH YacTH eMKOCTH E—16 OTBOIMTHCS BO BTOPYIO
orcroiiHyro emkoctb E—17. M3o0yranoBas dpakmms u3 emxoct E—17 Hacocom H—19 monaercs B xomonny Kr—11 B
Bune ¢uermel (¢uermoBoe uucio 0,5). M30biTok 1300yTaHOBOM (PpakiMK TEM K€ HACOCOM OTKAa4YMBAeTCsS Ha CKIIaj C
KOppeKLKeE 1o ypoBHIO B eMkocTH E—17.

MeraHonbHas Boja ¢ Hu3a eMmkocreir E—16, E—17 crexkaer B emkocts E—18. M3 emxoctn E—18
METaHOJbHAS BOJAa OTBOJAWTCS HA CXKUTAaHHE HAa YCTAaHOBKY 00€3BPE)XMBAHUS XUMHUYECKH 3arpsS3HEHHBIX CTOYHBIX
BOJ.

Ky6oBas xuakoctp kononHsl Kt—11 (MTB3—pekrudukar) nacocom H—13, nomaercsi B TemiooOMEHHHK
T—-14, roe oxnaxmaercs ot 135 mo 40 °C obopotHoit Bomoit. MTED, oxnaxaeHHbIl B TeruiooOMeHHuKe T—25, ¢
coJiepaHueM OCHOBHOro mpojaykra menee 98,0%, TMK He Oonee 1,5% u aumzoOyruiena ne Ooiaee 1,5%
otBoauTCcs Ha ckiaxa. [Ipm HeoOxommmoctn manpHelmner ounctku MTBD B komorne Kt—20, maHHBIH TpOIyKT
oxyaxxaaercs B rerioodomennuke T—25 ot 135 1o 60 °C u Hanpasisiercst Ha muTaHue KooHHbBl KT—20.

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

6 Bapuanrt

Ha ocHOBe 1pei0)KeHHOTO MaTepHaa;

1. BEIIBUTE OCHOBHBIE XUMHYECKHE PEAKIIUH, COCTABUTh CXEMY XUMHUYECKUX ITPEBPAIICHUI.

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

3. ChopMynHupoBaTh UCXOTHBIC TAHHEIE.

4. CocTaBUTh MaTepHANBHBIN OajlaHC AAHHOTO mpoiecca (1O ammapaTaM), ONPENeNUTh PACXOIHBIC
KO3 PHUIHCHTHI.

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

6. CocTaBUTh CXEMBI TEIJIOBBIX MOTOKOB.

7. OnpenesneHne KOJIMYECTBA 3aTPAYHNBAEMON SHEPTUH.

IoayyeHue OKHMCH NPONUJIEHA.

OKuCh IpOTIHMIICHa MOYKET MPUMEHATHCS BO MHOTHX CHHTE3aX BMECTO OKHCH dTmieHa. Ha ocHOBe okucu
MIPOITMIICHA TIOMYYar0T aHTU(PPU3HI, JOOABKH K CMa30YHBIM MacliaM JJIsl TOHKCHHUS TeMIepaTyphl MX 3aCTHIBAHUS,
OMYJIBIaTOPbl U APYIru€ MNOBCPXHOCTHO-aKTUBHBIC BEHICCTBA, CMOJIbI, AHTHOKCUAAHTHI. KpOMe TOro, OKHUCH
MPOIMIICHA KaK OoJiee YCTOWYMBOE, YeM OKHCh STHJICHA, BEIIECTBO MMEET M caMOCTOsTeIbHOe MpuMeHeHne. OHa
ABJIACTCA HU3KOKHUIIAIIUM PACTBOPUTEIIEM I YTJICBOJOPOA0OB, BUHUJIOBBIX TOJIMMEPOB, MACECII. Oxuco mponujicHa
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 MPUMEHEHUE JI TOJTYUCHUS TOJINYPETAHOBBIX IEHOTIIJIACTOB.

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 IIEHHOCTh OJTHOBPEMEHHO 00pa3yrolIerocs cnupra (MeTiiheHUIKapOuHoIa),
KOTOPBIN JIETKO MPEBPATHTH B CTHPOIL.

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

XankoH-TIporiecc OTIM4aeTcsi BbIcoKoil koHBepcueir ITIOB (99,5%), HO mpm 3TOM 3HAYMUTENBHO
CHIYKAETCsI CENIEKTUBHOCTD IPOIIecca 3a CUET MPOTEKAaHMs JOCTATOYHO OOJIBIIEr0 KOJMYECTBA IIOOOUHBIX PEaKLIUi.
Ha o6pa3oBanue okucu mpomnuieHa pacxoayercs 86% MoJ. TUApONEpPEeKUucH 3TUI0EH30Jia, Ha 00pa3oBaHHE
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MPOTIMOHOBOTO aibaeruaa u amnerona — mo 0,15% Mo, Ha geruaparanuto 3atpaunBaercs 12,35% momn. I'TIDb, Ha
obpazoBanue ¢enona — 0,8% mois. Ha peakmuro obpasosanus auneransaeruga 1 MOK pacxoayercs 0,5% mod.
I'TISB, a Takke MOK obpasyetcs 3a cuer 0,05% mou. ['TIDB.

Brnaromapst COBMENmIEHHOMY CHHTE3Yy OBYX LEHHBIX MPOIAYKTOB — OKHCH IIPONHJICHa W CTHPOJA, HX
BBICOKOTO BBIXOJIa 110 HPONWIEHY U STHI0EH30Ty XaJIKOH-ITPOLIECC OLIEHUBACTCS KaK BECbMa MEPCHEKTUBHBIN IS
HpOMBIIHHeHHOﬁ peainsanuu. Kax METO IMPOU3BOJICTBA OKHMCHU IMTPOMUIIEHA OH UMCCT ABHBIC TPEUMYIIIECTBA IEPET
XJIOPTUAPHHHBIM BBUY HCIIOJIB30BaHUS OOJiee JEeIIeBBIX BCIIOMOTATEIbHBIX BEIECTB M IIepe]l HaJKUCIOTaMH —
U3-32 MEHBIICH KOPPO3UH U JYYIIEro BBIXO/a LIENEBOr0 IPOAYKTa.

Onucanne TEXHOJOrH4eCKOi cxeMbl POU3BOACTBA.

IIponecc 3MOKCHAMPOBAHUS MPOIMMIEHA THIPONEPEKUChI0 3TUIOEH30J1a OCYIECTBIACTCA B KacKaie W3
Tpex MOCJIEIOBaTEeIbHO COCTMHEHHBIX PEaKkTOpoB cMemieHus mo3. P—1, P—2, P-3 mpu temmepatype 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 IJIHHIPUICCKAHN armapar ¢ JOMAaCTHOW MEMIATKOH, 3MEEBUKOM, MOTOPEIYKTOPOM.

B mepBhiii peakTop Kackaga mo3. P—1 HempepbiBHO monaroTcs mpomnwieH, [TIOb, katamuzaropHbrit
koMmrureke. ITIDBb wm mpommmeH mepen momadedd B peakTop MmMo3. P—1 cMemnBaIOTCS ¥ TMOJOTPEBAIOTCS B
TemooOMeHHuKe 103. T—1 mapoBeIM KOHIEHcaToM na0 Temmeparypsl He Oomee 70°C.  Pacxon I'TIOb
TOIICPIKMUBACTCS TIOCTOSHHBIM. Pacxox mponmiena monaepkuBaercss B cooTtHomennn 7:1 k ['TIDB. Pacxon
KaTKOMILIEKca nojepskuBaercs no cojepxanuto I'TIOb B peakTopax no3. P—3 u nonaercsa mo nMHUM peakIIMOHHON
cMecH, TOCTynaromei oT TerurooOMeHHuKa 1mo3. T—1 HenmocpeacTBeHHO B peakTop mo3. P—1.

[Ipouecc smoxcuanpoBaHusi B peakropax mo3. P—1, mo3. P—2, no3. P—3 mporekaer npu MHTEHCUBHOM
nepeMeuIBaH peaKHHOHHOﬁ MAacChl IIpyU MMOMOIIM MEHIAJIOK, YCTAHOBJICHHBIX Ha PE€AKTOpax, IpUu TEMICpAType
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 pacnomnoxeHbI Ha pa3HBIX YPOBHSX, SMOKCHIAT U3 peakTopa 1mo3. P—3 mocrynaer mo
YPOBHIO B PEAKTOPE B OTAEIUTENb Yy37a BBLAEICHHUS BO3BPATHOIO IPONUIICHA.

Memanku peakTopoB CHa0KEHBI JIONACTSAMH, YCTAaHOBICHHBIMHA HA Bally, ¥ TOPIEBBIMHU YILIOTHEHISIMH, B
KOTOPBIX ITPOMCXOAUT HOCTOSIHHAS IUPKYISALHS YITIOTHSIONIEH JKUIKOCTH (MHIYCTpHATIBHOE MAacio).

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

Hupxynupytomuit B cucreme TemioHocutens THK mocTymaer u3 3MeeBUKOB PEakTOpPOB B €MKOCTh MO3.
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 3MEEBUKU PEAKTOPOB SIOKCUIUPOBAHUS.

B kagecTBe aBapHITHOTO OXJIaXIEHHS PEAKTOPOB HCIIONIB3YeTCsl aMMHAauHBIA XoJof ¢ Temmeparypoi 0 °C.
B srom ciydae mupkynupyromuii TerioHocutens THK nocine TemnooOMenHuka mo3. T—2 moctymaet B aMMIayHbIe
ucrnapurenn no3. T—3, rae oxnaxmgaercs 10 Temmneparypsl 5 °C 3a cueT HCHapeHus JKUAKOTO aMMHaKa U IOJaeTcs Ha
OXJIAXICHUE PEaKIMOHHON MacChl B 3MECBHKH PEaKTOPOB SMOKCHAWpOBaHWA. [Iluranume mcmaputeneid mo3. T—3
KUJIKUM aMMUAKOM MMPOU3BOAUTCA U3 CETH.

C menpro UCKIIOYCHUST HAKOIUICHUS KUCIOPOAa, 00pa3yromerocs: mpu MOoOOYHBIX PEaKIUsIX B peaKTopax
SIMOKCHUPOBaHUs, ra30Basi (paza HENPEPHIBHO cOPACHIBAECTCS U3 PEAKTOPOB B BHE MOCTOSIHHON OTIIYBKU MPOIHIICHA
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.

ITpn ocraHOBKE HA PEMOHT M30BITOYHOE JIABJICHUE M3 PEaKTOPOB cOpachiBaeTcs Ha (haken dyepe3 cernaparop
mo3. E—4.

3axonaxuBaHUE SIOKCUAaTa ocyllecTBsiercss ¢ mnomombio TemnoHocutens THK  "mumyc" 12°C,
[M0IaBaeMoro B 3MeeBUK emkocTH 1m03. E—3. Emkocts 1o03. E—3 cBs3aHa ¢ peakropamu ypaBHHUTEIBHOMN JIMHHCH,
OTKpBIBAEMOM Mepe]] CIIMBOM PEAKTOPOB.

7 BapuaHT

Ha ocHoBe npe/ioxkeHHOT0 MaTepHana:

1. BBISIBUTD OCHOBHBIE XUMHUECKNE PEAKIINH, COCTABUTH CXEMY XUMHUECKHUX MTPEBPAIICHHH.

2. CocTaBUTh CXEMY MaTepHAIBHBIX IIOTOKOB, ONPEIENUTh CTAIUN U 000PYIOBAHHUS, BXOIAIINE B KOKIYIO
CTaIHIO.

3. ChopmynupoBaTh UCXOIHbBIE TAHHBIC.

4. CocraBUTh MaTepHaNbHBI OalaHC JAHHOTO Mpouecca (IO armapaTaM), ONPENESNUTh PacXOIHbBIC
K03 HULNECHTBI.

5. OmpenenuTh B3aMMOCBS3b MEXKIYy ammaparamMd (B BUAE (YHKINOHAIBHBIX OJIOKOB), COCTaBHTh
MIPUHIMITHAIBHYIO CXEMY JaHHOTO XMMHKO-TEXHOJIOTHUECKOTO IpoIiecca.

6. CocTaBUTh CXEMBI TEIUIOBBIX TIOTOKOB.

7. OrpeziesieHre KOJIMYecTBa 3aTPaunBacMOi IHEPTHH.
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IlonyyeHue OKMCH 3THJICHA.
OKHUCBH ATHIICHA SBISACTCS OTHUM W3 HamboJiee KPYMMHOTOHHAXKHBIX IPOIYKTOB TSHKEIIOTO OPTraHWMYECKOTO

CHHTE3a Ha OCHOBE JTHIIEHA. DTO OOBSCHSETCS MOTPEOHOCTHIO B OKHCH ITHJIEHA KaK B HMCXOJIHOM CBHIpbE IS
MIOJIy9eHHsI TPOLYKTOB, Bce 0OJiee IIMPOKO MCIOJIB3YEMBIX B aBTO- M aBHATPAHCIIOPTE, B XUMHUYECKOH, TOPHOM,
He(TSHOW OTpacisAX MNPOMBIILIEHHOCTH. OCHOBHBIM NPOM3BOJIHBIM OKWUCH STHJIEHA SIBJISETCS IPOAYKT ee
TUAPATAIH — 3THUJICHTIINKOJIb, TPUMEHIEMBIN TS IPOU3BOJICTBA aHTU(PU3a, KaK PAaCTBOPHUTENb, INTACTU(UKATOD, B
MIPOM3BOCTBE MOHOMEPOB ISl CHHTETHYECKUX BOJIOKOH. DPUPHI STHIICHTIIMKOJIS, IT0Jy9aeMble U3 OKUCH ITHIICHA U
CIMPTOB — METHJIOBOTO, ITHUJIOBOTO M OYTHUJIOBOTO, TaK Ha3bIBaeMble IEJJIO30JIbBbI, SBJISIOTCS IPEKPACHBIMU
pPacTBOPHUTEISIME M IIUPOKO NMPUMEHSIOTCS B JIAKOKPAaCOYHOW ITPOMBIIUICHHOCTH. J[pyrue Npou3BOIHBIE OKHUCH
STWJIEHA, HAalpUMEp OTaHOJIAMHMHBI, NPUMEHSIOTCS B XHMHUYECKOH, ra3oBoil M HedrenepepadarbiBaroeii
MIPOMBIIUICHHOCTH ISl OYMCTKH Ta30B OT CEPOBOAOPO/A, ABYOKHCH YIJIEPOa U APYTUX IPUMECEH.

CriocoOHOCTh OKHCH JTWJIEHA ITOJMMEPU30BAThCS U COTIOJIMMEPH30BATHCSI C JIPYTHMH MOHOMEpaMu
UCIIONIB3YeTCs [UIS MOJyYeHHs IOJMMEPOB C Pa3lIWYHBIMH XapakTepucTHkamu. JKuakne u BOCKOOOpasHbIE WIIH
TIOJTyTBEP/IbIC TTOJIMMEPHI MOT'YT HCIIOJIb30BAThCS B KAYECTBE IUIACTU(HKATOPOB, CMa304YHBIX areHTOB.

TeopeTnuyecKue OCHOBBI CHHTE3a OKHCH 3THJICHA.

B mpomblieHHOCTH B O0JIBIIOM MacHiTabe peann3oBaH METOA TOJYYEHHS OKHUCH 3THIICHA IPSMBIM
OKHCIICHHEM OJTWiIeHa. /[[nd mpoBedeHHs 53TOH peakmMM MPEeIOKEHO OONBIIOe YHCIO BBICOKOAKTHBHBIX
Katanu3atopoB. IlouTm Bce OHM coAepkaT B KadeCTBE OCHOBHOTO KOMIOHEHTa cepebpo. IlpumeHnsiembre
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 BO3MOKHAs KOHBEpCHS dTUJIeHa cocTaBiseT 90%.

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

OnncaHue TeXHOJOTHYECKOI cXeMbl IPOM3BO/ACTBA.

OtuiieH ¢ 3aBoja stuieHa win ¢ YITII mo 3TiiieHOpoBoIy ¢ JaBiieHHUeM He MeHee 23,5 6ap
TO/IOTPEBAETCS B TEINI0O0OMeHHHKE 1m03. T—1. B MexTpyOHOE TPOCTPaHCTBO TEINIOOOMEHHIKA ITOIASTCS TTap C
naBeHUeM 9 Gap IUIs TIOAEPKAaHUsL TEMIIEPATypPhI STUIEHa B mpesenax 45+55 °C. Jlist mojorpesa mpeaycMoTpeHa
TaKKe Mojiaua KoHjaeHcaTa napa 1 6ap ot KoJuieKTopa. ITHIICH IOCTyNaeT B KaMepy CMEIICHHS, T CMEIINBACTCS C
LHUPKYSIIHOHHBIM Ta30M, HOCTYyMAIUM 13 abcopbepa nmos. Kr—1.

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

Kucnopon ¢ naBnennem He Hioke 27,0 0ap mojaercsi B KaMepy CMEIISHHS JUIsl CMELIEHUs ¢ 000TallleHHbIM
STUJICHOM IIMPKYJISIIMOHHBIM ra30M, MOCTYMAIOIINM OT KOMITpeccopa mo3. M—1.

Jist mojyiepkaHusl CTaOMIIBHOTO JaBJICHWS METaHa B CHCTEME YIPaBJICHHs OTCEKAIOMIMMH KialaHaMH
KaMepbl CMELIeHHsI IPeAyCMOTpeHa mojaua Metana 29 6ap, momMumo nojgadu merana 11 Gap, B IIUPKYIAIMOHHBIN
ra3 B JIMHUIO HarHETaHUs KoMnpeccopa rno3. M—1. bannmacTHblil MeTaH IpeaHa3HadeH Uil HHEPTHOTO pa30aBiieHUs
LUPKYIALMOHHOTO Ta3a C LeNpl0 MOJAEpKaHWsS KOHIEHTpaluil KHCIOpoJa W JTWUJIEHAa B  3aJaHHBIX
B3pBIBOOE30MIACHBIX TIpeieax.

LupkynauuoHHbIH ra3 n3 abcopbepa no3. Kr—1 nocrynaer Ha Bcac kommpeccopa 1mo3. M—1,
IIPEABAPUTEIHHO CMEIINBASACH C 3THICHOM. Jlajiee UPKyIAMOHHbINA Ia3 OAAeTCs B KaMepy cMelleHns. B minuio
HarHeTaHWs KOMIpeccopa BBOAUTCS OaJuTaCTHBIN METaH, a TAKXKE OTMBITHIA OT IBYOKHCH YIJIEpPOAa 10 COACPKaHUS
4,9 % 00. IIPKyISAMOHHBIN Tas3.

Ha BbIX0o/e U3 KaMephl CMEIICHHS IUPKYISAIIMOHHBIA T'a3 MOCTYNAaeT B TPYOHOE IPOCTPAHCTBO
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 M30UPATETbHON CIIOCOOHOCTH KaTali3aropa B IIUPKYISIIMOHHBIA I'a3 MOCie KaMepbl
CMEUIECH!S BBOJUTCS IUXJIOPITAH B TOKE METAHa.

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

Harpetsrit mupKyISnnoHHBIH ra3 U3 TPYOHOTO MPOCTPAHCTBA TEII00OMEHHHUKOB 103. T—2, T—3 nocrymaer
B BEPXHIOIO YacTh TPyOHOTO ITPOCTPaHCTBA peakTopoB 1no3. P—1, P-2.

C HWKHEN YaCTU KOHTAKTHBIN ra3 ¢ TemMneparypoi 225—282 °C mocrynaer B MEXTPYOHOE IPOCTPAHCTBO
TErI000MeHHUKOB 1103. T—2, T3, rie oxnakaaercs 10 Temneparypbl 93—105 °C 3a cuer otaum Temna
LHUPKYSIIHOHHOMY Tra3y, IPOXOIAIIEMY [0 TPyOHOMY IPOCTPAHCTBY, IPH 3TOM ITPOUCXOIUT KOHAECHCALUS BOJBI,
cojepxaieiica B raze. KonaeHcat uepes KOHAEHCAaTOOTBOJUUKY HAMIPABIISETCS 3a CUET Mepenaja JaBICHUS B
CHCTEMY ITUPKYJIAIIHOHHOM BOJBI.

W3 MexXTpyOHOTO TIPOCTPaHCTBA TEINI0O0OMEHHHUKOB 1103. T—2, T—3 KOHTaKTHEIHA ra3 MOCTYIIaeT Ha
a0COPOIIMIO OKUCH ATUJICHA B BEPXHIOIO CeKIHI0 abcopOepa 1o3. Kt—1. B 310t cekiuu ycranosiaeHo 30 cuTUaThIX
TapelioK, a B HIDKHEH CEKINH (CcenapaTtope) CMOHTHPOBAH KaIUICOTOOWHUK JUIs OTENCHNSI YHOCHMOTO C Ia30M
copOenTa. KOHTaKTHBIN ra3 rnojaercs NoJ HIKHIOIO TapeiKy abcopoepa no3. K1—1, cBepXy nozgaercst Ha opoleHne
UPKYJIALUOHHAs Boja (Towui copOeHT) ¢ TeMneparypoi He GoJee 34 °C.
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[TupkynaiuoHHas BOAA, HACBILIICHHAs OKUCHIO 3THJICHA, BBIBOAUTCA M3 KYyOOBOM 9acTH BEpPXHEH CEKIHUU
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 cenapaldoHHYK HWKHIOK 4acTh annapara, T MPOUCXOIUT
OTJIeJIeHUE )KUAKOCTH OT ra3a.

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

CucrtemMa TEIUIOHOCHTENSI IpeJHa3HaueHa Juisi OTBOJA TEIUIa M3 30HBI PEaKIMH OKHCICHHs JTHIICHA
kuciopogoM. TemnoHocurens Mapku  «MoOuiabTepM-605» TOCTyrmaeT B BEPXHIOIO YacThb MEXTpyOHOTO
MIPOCTPAHCTBA peakTopoB no3. P—1, P—2, HarpeBaercs 3a cuer Teruia peakluy M MOCTYIAaeT Ha Bcac Hacoca I03.
H-1, H-2. OT HacoCcoB 4acTh TEIUIOHOCUTENS ITOAACTCA B TPYOHOE MPOCTPAHCTBO TEIUIOOOMEHHUKOB-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
00BENHSAETCS ¢ APYTOH YacThIO TEIUIOHOCUTEIS, KOTOpast He IPOXOANT TeIII000OMEHHHUKHN -yTHIIN3aTOPBI, U 0OLIHH
IMMOTOK HUPKYJIUPYIOIIETO TCIIJIOHOCUTEIA HAIIPABJIACTCA CHOBA B BEPXHIOIO YaCTh Me)Kpr6HOFO IIPpOCTpaHCTBa
peaktopos 1103. P—1, P-2.Temneparypa MoOMIbTEPMA HA BXOJIE B peakTophl 1103. P—1, P—2 cocrasiser 225+271°C.
Jaist mpeoTBpallieHnsl MECTHBIX MEPErpeBOB KaTajlu3aTopa B peakTopax Mepernaj] TeMIepaTyp MexIy
MOGHJIBTEPMOM Ha BXOJIE B PEAKTOPHI M KOHTAKTHBIM Ta30M Ha BBIXOJIE He JOJDKeH mpesbiniats 17 °C.

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

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

8 Bapuanr
Ha ocHoBaHUU OnMCaHUS TEXHOJIOTUYECKOI CXEeMBbI IPOU3BOJICTBA:
1 - cocTaBUTH CXeMy MaTepHAIBHBIX TIOTOKOB IIPOM3BOJICTBA.
2 — OTIPEJIETTUTH OCHOBHOE 000PYJI0BaHHUE HA CTAIMIX:
a) XMMHUYECKOTO IPEBPAIICHHUS,
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 azotHoit noxymku (0,07-0,2 MIla) peryaupyercs KianaHoM Ha JIMHMM OTBOJA ra3oBoil ¢asbl Ha aken
CPEIHETO IaBJICHHUSL

N3o0yran-uzodyrrineHoBas ¢pakuus (MUD) ¢ comepxanuem mzoOytmieHa 18-20 % macc. moctymaer Ha
YCTaHOBKY cO ckiana ¢ nasienueM 1,9 Mlla B rumpaBirdecku 3amofHeHHbIN cemaparop E-3 ams otneneHus Boabl, 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. OTnenmBiuasicss 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 temnooOMeHHNKa T-3, depe3 KOHACHCATOOTBOJYHK, OTBOJHUTCS B IIEXOBOW KOJJIEKTOP
NapoKOHJIeHCaTa.

IIpomecc cuaTesa MTBD mpoTekaer B peakTope annabaTHUECKOTO THMA B KUAKOW (ha3e Ha KaTaiam3aTope.
[Iponecc cuHTE3a 3K30TEPMUUECKHI, B PEaKTOpE UMEETCs TPH spyca Karanuzatopa. B BepxHeil yactu peakropa P-5
perynmupyercst nasienue He O6omnee 1,15 MIla kiamaHoM ycTaHOBIEHHOTO Ha TPYOONPOBOJIE BBHIXOJA M3 peaKTopa
PEaKIMOHHOH cMecH Ha MTanue KoJoHHbI KT-11

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

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

Teruto peakiuu mociie BTOPOTo spyca KaTann3aTopa CHUMaeTcs B TerioooMeHHuKe T-7 000poTHOH BOJOH.

Ha nunusx BhIXoAa peakIMOHHOM CMecH M3 KaXKJI0M CeKUuMHu peakropa P-5, a Taxke Ha JMHUU BX0Ja
PEaKIMOHHONH IMUXTHI B peakTtop, mMetorcs ¢uibtper -8, P-9, ®-10 mis ymoBa BO3MOKHO 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 pekTudukanuoHnyto kojnonHy Kr-11.

Kononna Kt-11 mpenmna3sHaueHa st OTrOHKM H300yTaHOBOM (pakUWU W3 PEaKIHOHHOM CMeCH WpH
nasnenun He Boie 0,67 Mlla, Temneparype kyba He Beite 135 °C u Temneparype Bepxa He Oonee 51 °C. Oborpes
kyba kojoHHbI KT-11 mpou3BOAMTCS B BBIHOCHBIX KHIATHIbHHUKAX T-12, B MEeXTpyOHOE HMPOCTPAaHCTBO KOTOPBIX
moaeTcs nap ganerneM 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 smHuro kononsl Kr-11, momaercss map 1,4 Mlla mis oTMbIBKM M300yTaHOBOM (Dpakiyii 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 (pakius u3 BepxHel 4yacTh 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 uucino 0,5). M30bITOK M300yTaHOBOW ()paKIUU TEM K€ HACOCOM OTKAYMBACTCA Ha CKIaJ] C
KOppEKIIHeH 1o ypOoBHIO B eMKocTH E-17.

MeranoarHas Boga ¢ Hu3za emkocteil E-16, E-17 ctekaer B emkxocth E-18. 13 emxoct E-18 MeraHonbHas
BOJIa OTBOANTCS Ha CKUTAaHME HA YCTAHOBKY 00€3BPEXHMBAHMUS XUMHUYECKHU 3arPSI3HEHHBIX CTOUYHBIX BOJI.

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

HMcxonHele naHHBIE:

IIpousBoautensHOCTH yeTaHOBKH 110 MTB3 ToBapHoMy — 50000 TOHH B rof.

T'omoBoit porn padogero Bpemenu 8400 gacos.

MosbpHOE cooTHOIIEHHE MeTaHo/u300yTuien 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. CocraBuTh TEIUIOBOH OalaHC peakTopa OKHCICHUS 3THIICHA.

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 MpUMeceH, ITUIIEH MOCTyNaeT B CTAaHIUIO CMEUICHUs, IJIe CMEIINBaeTCs C
HUPKYJISIHOHHBIM Ta30M, MMOCTyNaIMUM 13 abcopdepa mo3. Kr—1.

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

Kucnopon 3 nmexa Ne 2408 (AKC) ¢ maBienneM He HIDKe 27 Oap mogaercs B kamepy cmemenuss C—1
JUIS CMEUIeHHUS ¢ 00O0Tal[eHHBIM A3TUIEHOM LUPKYIALHUOHHBIM ra30M, MOCTYMAOIINM OT KOMIIpeccopa Io3.
K-1. Cwmemenne UMpPKYISIOIMOHHOTO Tra3a C KHCIOPOJOM MPOXOJUT 32 CYEeT TypOyJICHTHOCTH TIOTOKa
LUPKYJSIIMOHHOTO ra3a U KHCIOpo/a.

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

HupkynsamuonHelii Ta3 w3 abcopbepa mo3. Kr—1 mocrymaer Ha Bcac Kommpeccopa mo3. K-1,
IpeaBapUTeIbHO CMemuBasich ¢ 3TuiIeHoM. Kommpeccopom mo3. K—1 mupkyasuoHHBIN ra3 nojaercs B CTaHLHUIO
cmemennst C—1. B nuHWIO HarHeTaHWs KOMIIpEccOpa BBOAWTCS OayuracTHBIN a30T. KoHIeHTpamus Kuciopoja 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 1mo03. T—2,3, rame 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 Oap, Ha Beixone 30,5 Gap cpabareiBaeT pa3pbIBHAS
MIpeAoXpaHHUTEIbHAS MEMOpaHa 1 ra3 CTpaBJIMBaeTcs B atMocgepy.

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

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

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

C HWKHEH YacTH peaKTOPOB KOHTAKTHBIN ras ¢ remmneparypoil 225-282 °C moctymnaer B MEXTpyOHOE
MPOCTPAHCTBO TETUIOOOMEHHUKOB 1mo3. T—2,3, rae oxiaxkmaercs no temmepatypbl 93—105 °C 3a cuer ormaum
TeIJla LMPKYISLMOHHOMY Ta3y, MPOXOAsIleMy [0 TpyOHOMY IpPOCTPAHCTBY, IIPU O3TOM TPOUCXOTHUT
KOHJIEHCAalus BOJBI, conepxameiics B raze. KorgeHcaT dyepe3 KOHAEGHCATOOTBOIYMKU HAIPaBIIETCS
3a CYeT Mepenaja AaBJICHUS B CUCTEMY LUPKYISIIMOHHOM Boabl. [Ipu noBblieHUH AaBieHus B peakropax 1o 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 ceKnmu (cemaparope) CMOHTHPOBAH KarUIEOTOOWHHUK Ul OTHENEHHUS YHOCHMOTO C Tra3oM COpOCHTa.
KoHTakTHBIH Ta3 mojaeTcss IMOJ HWKHIOI Tapesky abcopbepa mo3. Kr—1, cBepxy mnomaercss Ha oOpolleHHE
UPKYJISIIUOHHAs Boja (TOIuid copOeHT — caalbiit, 7% pacTBOp TIHKOJIEH) ¢ Temmeparypoi He Oosee 34 °C.
HupkynsiunoHHast BoJa, HACHIIIEHHAs OKUCHIO 3THIJIEHA, BBIBOAMTCSA M3 KyOOBOW YacTH BEpXHEHW CEKIHMH
abcopbepa mo3. Kr—1.

OunIeHHBI OT OKWUCH ATHIICHA KOHTAKTHBIN ra3 (MUpKYyJISIUOHHBIN ra3) U3 BepxHeW dactu abcopbepa
no3. Kt—1 ¢ remneparypoii 30—35 °C nmoctynaer B cenapallMOHHYIO HMXKHIOIO 4acTh ammapara, TIe MPOUCXOIUT
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 IIO/AeTCsi B TPyOHOE MPOCTPaHCTBO KOTJIOB-yTHiHM3aTopoB 1o3. Ko-1,2, rme
OXJIaXK/IaeTCs 3a CUET MCIapeHHs KOHAeH caTa U MoJy4eHHs BTOPHYHOTO Iapa 24 6ap.

ITocne xotnoB-yrunmzaTopos 1mo3. Ko—1,2 oxmaxaeHHas yacTh TEIUIOHOCHTENS OOBEIUHSIETCS C OPYron
YacThI0 TEIUIOHOCHUTENS, KOTOpas HE NPOXOTUT KOTIBI-YTHJIM3aTOPbl, M OOMMH MOTOK IMPKYJIHPYIOIIETO
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. CocTaBuTh MaTepHAIBHBIA OanaHC NaHHOTO mponecca (10 ammaparam), ONpPENEINTh PACXOHbIE
K03 hUIMEHTEI.

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

6. CocTaBUTH CXEMBI TEIIOBBIX TOTOKOB.

7. 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 azornoit noaymku (0,07 — 0,2 MIla) perynupyercst KianaHoM Ha JMHUM OTBOJIA Ta30BoM (a3bl Ha daken
CPEIHETO IaBICHHUSL.

N300yran-uzo0yruieHoBas ¢pakius (MUD) ¢ copepxannem nzoOyrminena 18—20 % macc. mocrynaer Ha
YCTaHOBKY €O cKjaja ¢ nasienreM 1,9 MIla B rupaBiudecku 3aroHEHHbIN cenmapatop E—3 mi1s oTnenenus Boabl, 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. OrnenuBiasicst Boga U3 OTCTOWHOM 30HBI cermaparopa E—3 oTBommrcs 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 KOHJEHCATOOTBOAUYHK, OTBOJMUTCS B 1I€XOBOH KOJIIEKTOP
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 mpennasHaueHa Iyl OTTOHKHM M300yTaHOBOHM (paknny M3 PEaKIHMOHHON cMecH Hpu
nasyienun He Bhime 0,67 MIla, Temneparype kyoa e Bbimie 135 °C u Temnepatype Bepxa He 6oiee 51 °C. Obdorpes
Ky0a kooHHBI KT—11 Mpou3BOAMTCS B BBIHOCHBIX KHIATHIBHHKAX T—12, B MeXTpyOHOE MPOCTPAHCTBO KOTOPBIX
nonaercs nap nasiaeHuem 0,6 Mlla.

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

B mmemoByro ymHuro konmoHHB! K1—11 momaercs map 1,4 MIla 11 oTMBIBKHM M300yTaHOBOM (Dpakiiy OT
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 dacTH 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—pekTudurar) sHacocom H—13, momaercs B TemIooOMEHHHUK
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. [Ipw HeoOxommmoctH nanpHeimer ounctku MTBED B xomonne KT—20, maHHBIH HpPOIyKT
oxynaxaaercs B TerooomMenanke T—25 ot 135 no 60 °C u HampaBisieTcs Ha TUTaHue KOJIoHHBI KT—20.

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

TpeboBanns Kk opopMIIeHHIO:

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 CIMCOK 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 1Mo cyMMe JABYX IocienHux nudp. Hanpumep, mocnennue 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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MUHOBPHAYKHU POCCHUU

HmxuaekamMCckuii XUMHUKO-TEXHOJOTHUECKUN HHCTUTYT (dunuan) pemaeparbHOTO
rOCyJIapCTBEHHOT'O OI0/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICIIIETO 00pa3oBaHUs
«KazaHckuii HallMOHAJIBHBIN MCCIIEI0BATENBCKUM TEXHOJIOTMUYECKUN YHUBEPCUTET)
Kadenpa Xumudeckoil TEXHOJIOTHU OPraHUYECKUX BEIICCTB
Hamnpasnenue noarorosku: 18.03.01 Xumuueckass TEXHOJIOTUs
[Ipoduns: Xumudeckast TEXHOJIOTUSI OPTaHUYECKUX BEIIECTB

Kounrtpoabnas padora (1omamnas) (3ao4Has, 3aounass BO ¢.o.) (2 cemectp)

B51.B.05 O6opynoBanue 3aB0J0B OCHOBHOI'O OPraHMYECKOro M HePTEXMMHUIECKOI0 CMHTE3a

1 Bapuanrt
3amanme 1. CocTaBUTh MaTepUANbHBIA OalaHC peakTopa KaTAIUTHYECKOTO OKHCIICHHS MeETaHOoJa
KuciopoaoM Bozayxa. [Iporiecc ocymiecTBisiercst Ha cepeOpsiHOM KaTaju3arope. [Ipon3BoJNTEIBHOCTh peakTopa
80 t.1/rox mo ¢opmanpaeruay. M30uparenbHOCTh Tpolecca HpeBpaiieHns Meranosna B (opmanpaerun - 0,78.
Crenenp npeBparieHus Meranoina - 0,93. CoaepikaHue MeTaHOJIa B CIUPTO-BO3YINHOM cMmecH - 45% 06. MonpHOE
COOTHOIIIEHUE MPOAYKTOB B npoayknuouHom raze HCOOH:CO2:CO:CH,4 paBuo 0,4:0,6:1,5:1,3. YcraHoBka
paboraer B TeueHue 355 nHeil B romy.
Llenesvie peaxyuu npoyecca:
CH30H — HCHO + H,
CH30H + 0,5 0, —» HCHO + H,0
Iobounvle peakyuu npoyecca:
CH3;0H — CO + 2H,
CH3OH +H, — CH, + H,0
CH3;0H + O, - HCOOH + H,0
CH3OH + 1,5 02 - COZ + 2H20

3aganue 2. CocTaBUTh TEIIOBOM OajlaHC peakTopa OKUCIEHHU METaHOJIa, €CIIH:

2.1 mpomecc OCYIIECTBISIETCS B peakTope agmadarmaeckoro tuna. CoupTo-BO3aymrHas
CMeChb Ha BXOJIe¢ B peakrop umeer Temneparypy 100 oC. Ilotepu B OKpyKalollyl cpeay cocTaBisiior 5% ot
KOJIMYECTBA MOJIBOIMMON TETIIOTHI.

2.2 mpolecc OCYIIECTBISIETCS B TPyOYaTOM pEaKTOpe HM30TEPMHUYECKOrO THIIA IIPH
temmeparype 110 OC. HauanbHas TeMmIepaTypa: CIUPTO-BO3AYIIHONW cMecH coctamisier 110 ° ¢, OpraHuvecKOro
terutoHocurenst (mudennn) 95 oc. TemmepaTypa OpraHU4ECKOro TEIJIOHOCUTENS Ha BBIXOJE W3 peakTtopa 115 oc,
[ToTepu B OKPYKAIOIIYIO CPEy COCTABIAIOT 2% OT KONMYECTBA M10ABOIUMOM TEIIOTHL.

Y4acTHUKH peaKiuu AHs, xJIx/Mo0I1b Cp, JIx/Monn K
CH,0OH -201 44,13
HCHO -115,9 35,39

H, 0 28,83
H,O -241,81 33,61
CO -110,53 29,14
CH, -74,85 35,71
HCOOH -424,76 99,04
CO, -393,51 37,11
0O, 0 29,37
TU(DCHUIT 182,09 162,34
2 BapuaHT

3aganue 1. CocTaBuUTh MaTepHaNbHBIM OamnaHC peakTopa aJKIIMPOBAHHUS OCH30Jla 3THICHOM
MIPOM3BOAUTENBHOCTRIO 140 T.T B TOA 1O STIiIOCH30Iy-peKTU(UKATy. DddeKTHBHOE BpeMs paboThl ycTaHOBKH 350
et B rony. Coxepxkanue 3TmiOeH30ja B dTHIOeH300e-pekTudukaTe 99,9 % macc. McxonHoe mMosibHOE
COOTHOIIEeHHE OeH30T : 3THieH paBHO 5 : 1. Pacxox xaranmszaropa A1C13 Ha | T. TOBapHOTO 3THIOEH30J1a PaBEH
4 xr. Pacxon akTuBaTopa XJIOPHCTOTO 3TWia Ha 1 T. ToBapHoro stuiben3ona 3 kr. Ilotepu stunbensona - 3 %
macc. [lotepu ostmnena: c¢ orayBkamu 1,0 % mMacc. OT KoJHMYecTBa CBsA3aHHOTO OJTWieHa. KonmuectBo
oOpa3yromuxcst Mo60YHBIX MPoayKToB —500 Kr/4.
Lenesas peaxyus npoyecca:
CeHg + C,Hy — CgHsCoHg
C2H5C| + CGHG — C6H5C2H5 + HCI
Iobounvle peaxkyuu npoyecca:
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CgHs + 2C,Hy — CsHa(CoHs),
3amanne 2. COCTaBUTH TEIIOBOW OaJaHC aJIKUIIATOPA, €CIIH:

2.1 mporecc OCyHIeCTBIsieTCsl B peakTope aauabatudeckoro Tuma. McxomHas
peaKknroHHas CMeCh MMEET TeMIlepaTypy 65 oC. [loTepu B OKpYXalOIIylO0 CPEedy COCTAaBILIIOT 2% OT KOJIMYECTBA
n0BOIMMON TemnoTh. Temmeparypa B peaktope mojiepxusaercs B mpexenax 70-80 °C, 3a cuer mcmapenms
OeH3o0u1a. Paccuutars KOMMYESCTBO UCMApUBIIErocs OeH3o1a. Temmora ucnaperus oensona 135 k/[x/MoJIb.

2.2 mpolecc OCYLIECTBISIETCSI B PEaKTOpPEe M30TEPMUYECKOTO THUIA CO BCTPOCHHBIM
3MCEBUKOBBIM TEIIOOOMEHHUKOM. VICXOJHAs peakIMOHHAs CMECh HMEET TeMmIieparypy 65 C, HauanbHas
TeMIieparypa TerioHocuTens (Boxa) 50 oc. Ilotepu B oKkpyxaromyr cpemy cocTaBisIlOT 3% OT KOJIMYECTBA
110 ABOMMOT TeruioThl. TeMIeparypa B peaktope mojuepxusaercs B npegenax 70-80 °C.

VYacTHUKH peakinm AHy, kJIx/Mob Cp, JIx/monn K
Benson 82,93 81,67
OTnieH 52,30 43,56

XopataH -111,72 62,72
OTHII0EH30T 29,79 128,41
JuaTHIIOeH30T
XIIOpHUCTBINA BOJIOPOT -92,31 29,14
3 BapuaHT

3aganne 1. CocraBuTh MaTepHaNbHBIN OajlaHC XJOparopa B IPOU3BOJICTBE XJIOPOEH30Ja, ONPEHEIHUTH
CEJIEKTUBHOCTh IPOIiEcca U CTENEHb NMPEBPAIEHNs 0€H30J1a, €ClIM MPOU3BOIUTENBHOCTh YCTAaHOBKH paBHA II
T/cyT. o xsnopbenzony. CocTas XUAKUX MPoyKTOB (%o Macc.) cueayromuii: 6ensoin -65,0; xnopoensoin - 32,0,
nuxyopbenson - 2,5; tpuximopbenzon - 0,5. Texuudeckuid Xinop coaepxut 98 % OCHOBHOTO BellecTBa.
Texauueckuit 6eH3011 conep)ut 2,5 % mpumMecen.

L]enesas peaxyus npoyecca X10pupo6anus:

C6H6 + Clz =2 C6H5C1 = HC],
THob6ounvle peaxyuu:

CﬁI“I{, + 2C12 -> C6H4C]2 + 2HC];
CGH(, i 3C12 9 C6H3C]3 X 3HC1,

3amanme 2. CocTaBUTH TEIUIOBOH OallaHC XJIopaTopa OEH3011a, eCITi

2.1 mnpomuecc OCYIIIECTBIISIETCS B peakTope N30TEPMUYECKOTO THIIA npu
TeMmeparype 70 °C. Temmeparypa  XjlagareHTa Ha  BXOJIE B peaxTop 30" C
Iotepu B OKPYKaIOLLYIO cpeny COCTaBIIAIOT 1,5% oT KOJIM4YEeCTBa HOJIBOIUMOM
TCIIJIOTHI.

2.2 Tmporecc OCYIIECTBILIETCS B peakrope annabaTuIecKoro THIIA pu
TeMIepaType HcrapeHus OcH30I71a. [lotepu Temma B OKPYXaIoIyIo CE££ Ly
COCTaBIISIIOT 2 % oT KOJINIECTBA MOJIBOIUMOH TEIUIOTBI. HauvanpHas

Temnepatypa 65 °C.

4 papuaHT
3aganne 1. CocraBuTh MaTepualbHBIH OajJlaHC peakTopa Ui TPOU3BOJACTBA (EHOJA KYMOJBHBIM
CIIoco00M, €clM TPOM3BOAMTEIBHOCT YCTaHOBKH paBHa 50 T/cyT. mo ¢eHomy. Beixon mzompommnbeH3ona u3
6en3oua cocraniser 90% oT TeopeTnyeckoro, a henosa u3 uzonponuiadensona - 93%. TexHuueckuil TponuIeH
nmeer cnexyronmii coctas 30 % (macc.) mpormteHa, 70 % (macc.) npomana. TexHudeckuit 6eH301 conepkut 5 %
(macc.) Tomyoua.
Peakyus nonyuenusa usonponunbenzona:
CgHg + C3Hg — CsHsC3Hy
Peakyus oxkucienus: uU30nponuioen301a 6 2u0ponepeKucs:
CsHsC3H; + O, — CgHsC3HgOOH
Peaxyus paznoocenus cudponepexucu ¢ 0opazosanuem PeHona u ayemona:
C6H5C3HGOOH - C6H5OH +(CH3)2CO
3aganue 2. CocTaBHUTh TEIIOBOM OanaHC peakTopa HorydeHus (eHoa, eciu:
2.1 mpomecc ocyuiecTBisieTcsl B peaktope aauadatruueckoro tuna. Celpbe MOCTymaeT
¢ Temmeparypou 75 oc. ITorepu Tenna B OKpyXawUyl cpefy COCTaBIsAT 2% OT KOJIHYECTBa
MOJBOIUMOM TENJIOTHI.
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2.2 mpouecc OCYLIECTBIAETCS B peakTOpe M30TEPMHUUYECKOTr0 THIIA NIPH TeMIepaType
90 °C. Temmeparypa xmagarenta Ha Bxome B peaktop 45 °C. IloTepum B OKpyXaiomyi cpexy
cocTaBisAOT 3% OT KOJIMYECTBa MOJABOJIMMON TemIOTHl. TemMmeparypa XJiaJjareHTa Ha BBIXOJE U3
peakTopa cocTraBiusieT 75 oc.

YYacTHUKH peakuuu AHs, xJIx/Moi1b Cp, JIx/monn K
Benzon 82,93 81,67
Ipomnuien 20,41 63,89
Wzonponuinbenson
I'mpponepexuces UI1b
denou -164,85 134,70
AnetoH -217,57 74,90
Kucnopon 0 29,37
5 Bapuanrt

3aganue 1. CocTaBUTh MaTepHaNTbHBIM OAJIAHC peakTopa IS MPOWU3BOJACTBA OKUCH ITHJIICHA TPSMBIM
KaTaJIMTUYECKUM OKHCIICHHEM 3THJIeHa KuciiopoaoM. [IpomsBomurensHocTh yctaHoBKH 200 T.T. B TOA TOBapHOMH
okucu stuiieHa. DddexTuBHOE BpeMs paboTsl ycraHoBkH 350 nneit B rogy. CocraB ucxoHoit razoBoit cmecu (%
00.): atuned - 3; kuciopox - 7, azoT - ocrambHoe. Komsepcus stmieHa 11%. CenekTHBHOCTH mporecca
okucnenuss 80% wmacc. TexHuueckuil 3THIEH coAepXUT 2% mnpumeceil. MoJbHOE COOTHOIICHHE MEXIY
moOOYHBIMH TIpoayKTamu 6,3:1,2.
Peaxyus nonyuenus okucu smunena:
C2H4 + 0,502 — C2H4O
Tlobounvie peakyuu:
C2H4 + 302 - 2C02 + 2H20
C2H4 + 0,502 — C2H4O
3aganue 2. CocTaBUTh TEIJIOBOM OajlaHC peakTopa MOJIy4eHHs OKUCH 3THJICHA, €CIIHU:

2.1 mpomecc OCYIIECTBISIETCS B pPEaKTOpe M30TEpMHUYECKOro Tuma. Pabodas
temneparypa 200 oc, TeMIleparypa XjajareHra (BoJbl) Ha BXoje B peakrop 165 OC. PaccumraTh KOIHYECTBO
obpasyromerocs mapa (r=2,138- 10° xJIx/Monb — TeruioTa napooOpazoBanus). Temmneparypa ¢azoBoro nepexoaa 210
oc. IToTepu B OKpyXaromiyro cpeay cocTaBisitoT 1,5% oT konuuyecTBa o ABOAUMOM TEIIOTHL.

2.2 mpouecc OCYIIECTBIAETCS B peakTope Hu30TepMHUyeckoro Tuna. Pabouvas
Temmneparypa 210 oc, TeMIlepaTypa xjajaarenra (audpenmna) Ha Bxoae B peakrop 150 “C, Ha Bexone 198 oC, Iotepu
B OKPYKAIOIIYIO Cpeny cOCTaBisoT 1,5% OT KoJm4ecTBa MO BOIMMON TEIIOTHI.

VYacTHHKH peakinm AHy, kJIx/Mob 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
AreTanpierun -166,00 54,64
Jdudennn 182,09 162,34
6 BapuaHT

3ananue 1. CocTaBUTh MaTepUalbHBINA O0aJaHC peakTopa OYMCTKU mpommieHa oTr  MAIIJl metomom
THIPUPOBAHHUS  METHNALCTHIEHA ¥  NPONagNeHa NPOH3BOAUTEIBHOCTHIO 110 T.T. B TOQ MO MPOMHICHY.
VcranoBka pabotaer B TeueHue 355 ogHeir B roay. CocTaB MeETHJIAINETHICHOBOW MPOMagMEHOBOM
(¢pakuuy Ha BXOJE B PeakTop: MeTHIameTHineHa - 4%, npomaauena - 2%, npomnmieHna - 54% Mmacc, ocTanpHOE
nponaH. CenekTuBHOCThH mporecca ruapupoanus 0,95. KonBepcus: Ha mepBoit crtaguum 90%, BTOpOH
25%, tperbeit 18 %. Ilorepu nponunena 3%. CoorHomenue Bogopon: MAIIJ] pasuo 1,5:1 Monb.
Peakyus cudpuposanus memuiayemunend u nponaouena:
C3H4 + Hz - C3H5
CsH, + H, — C3Hg
Ilobounvie peakyuu:
CsHg + H, — C3Hg
3aganue 2. CocTaBUTh TEMJIOBOU 0ajaHC peakTopa MOTYYEHHs NPOMHUICHA, €CIH:
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2.1 mporecc oCymecTBIsAETCSA B peakTope agnadbaruyeckoro tuma. Celpbe MOCTyHaeT
Ha NEpBYW cekuu ¢ temmeparypoit 100 oc. [ToTepu Temna B OKPYXalOMYK Ccpeay cocTaBiasfioT 2% oOT
KOJIN4YeCcTBa HO}IBOI{I/IMOﬁ TCHJIOTHI.

2.2 mpomecc OCYIIECTBIAETCS B PEaKTOpPe M30TEPMUUECKOTO TUMA IIPH TeMIEpaType
90 °c. Temmeparypa xnajgareHta (BOASHOTO KOHACHcCATa) Ha BXoJe B peaktop 60 oc. ITotepu B okpyx)awiyio
cpeny cocTaBisiOT 3% OT KOJNMYECTBA MOABOAMMON TENOTH. TeNIo CHUMAETCs 3a CUeT UCHapeHHs MapoBOTO
KOHJEHCATa NpH AaBJeHUH | at.

Y4acTHUKH peakuuu AHs, x]JIx/MoI1b Cp, Ix/mons K
MetnnaneruiaeH
[Iponanuen 192,13 58,99
IIponuiien 20,41 63,89
Bogopon 0 28,83
[Iponan -103,85 73,51
7 BapuaHT
3amanue 1. CocTaBuTh MaTepHaTbHBIH Gaianc peakTopa  TOJXyYESHHS cTHpoOJIa

NMPOM3BOAUTEIBHOCTRIO 10  CTUpody-pektu¢dukary 140 T.1. B Toa. OOmas KoHBepcHs
MeTtunadenmnkapouHona 90%: Ha nmepBoit ctynenn 70. OOmas CENIEeKTHBHOCTH NMpOIEcca ACTHUApaTalNu
M®K B ctupon 0,96, mpuuem: 0,02 - mpomecc obpaszoBanHus amnerodenona; 0,02 — mpouecc
oOpaszoBaHus OeH3anbiaerupaa. llapannenbHO ¢ OCHOBHBIM INPOIECCOM JETUAPATAlUHU, HPOTEKAIOT
MpOLEecCh JeaJKUIUPOBaHUs OJTHUIOEH30J1a, OKHCIEHHS OeH3alpaeruaga B OCH30HYIO0 KHCIOTY.
Kongepcust mpouecca neankunupoBanus 0,7; mpoiecca okucieHus Oensansaeruga 0,5. PazbaBnenue
M®K BoasueiM napom (B mepecuere Ha M®K) 1: 1,5 Bec. DddexkTuBHOoe BpeMs paboTh yctaHoBku 350
nHeil B rony. Cocras ¢ppaxuun M@K nonaBaeMoii Ha JeruapaTanuio:

HanmMeHnoBaHne KOMIIOHEHTOB | % Bec.
DTHIOEeH301 0,01
Bensanpnerun 0,04
AnerodeHoH 28,24
MeTtmndennnkapOuHoI 71,71
Hroro: 100,00

Peaxyus nonyuenus cmupona:
C5H5_HCOH_CH3 - C6H5_CH:CH2 + HzO
Tobounvie peakyuu:
CsHs—HCOH—-CH3; — CsHs—CO—CHj; + H,
C6H5_HCOH_CH3 + 0,502—> C5H5_CHO + CH30H
CsHs—HCO + 0,50,— C¢Hs—COOH
CsHs—CH,—CH3; —CH,=CH, + CgHg
3aganune 2. COCTaBUTH TEMIOBOM OalaHC i-CTYICHH MPEBPAICHUS, SCITH:
2.1 mpo1iecc oCyIIecTBIIeTCS B peakTope aamadarndeckoro Tuia. HadanpHas TemmepaTypa ChIpbs
MOCTYMAIOIIET0 Ha PEaKIMOHHYIO CEKIHI0 cocTaBisieT 350 oc. IToTepu Teria B OKPY)KAIOIIYIO CPENY COCTABISIOT
2% OT KOJIMYECTBA ITOABOINMOM TEIIJIOTHI.

Y4acTHHKY peakiuu AHs, xJIx/Moib Cp, JIx/monn K
MO®K -158,79 192,8
Crupon 147,57 128,07
Bona -241,81 33,61
ArneroheHoH -163,24 136,8
Bonopon 0 28,83
Kucnopon 0 29,37

Beunsanpaerun 45,89 -
Meran -74,85 35,71
Bensoitnas kuciora -385,14 145,18
OTUn0eH301 29,79 128,41
DTuieH 52,30 43,56
Benson 82,93 81,67
8 BapuaHT

3aganue 1. [Ipou3BOAMTENBHOCTh YCTAHOBKH 10 TOBapHOMY 3¢upy cocrasisier 50 T.T. B roa. ['omoBoi

¢onx padouero Bpemenu 8400 gacoB. MoapHOE cooTHOmIEHHE MeTaHoN/m300yTieH 1,075:1 OOmas KoHBepcHs
u3o0ytuiaena cocraBisser 93%, Ha mepBou cramum 75%, Ha BTOpoW 37%. CENeKTHBHOCTH TPEBPAICHUS
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nm3o0ytmiena B MTBED - 99,0%, n3oOyrmiena B aum3oOyruieH -0,6%, n3obyrmiena B8 TMK - 0,4%. Ilorepu
MTED - 0,5 % ot Bcero obpazoBsiBaecmoro MTBD.
Pearyuist curmesa menuumpemoynuosoeo sgupa:
i'C4H8 + CHgOH - C4HgOCH3
Iobounvie peaxyuu:
i-C,Hg + H,O — C4HyOH (o6pazosanne TMK)
2 i-C4Hg — CgHjg (0Opa3zoBanue muu300yTHIICHA).

Sazanvie 2. CoCTaBHTH TEIUIOBOM OaIAHC peakTopa MoyHeHw st Mprpa, ecii:

2.1 mporecc OCyIIeCTRIETC B peakTope aapadariieckoro ina. ChIpse MOCTYNaeT Ha TIEPBYIO CEKLMIO C
Temreparypoi 80 °C. TloTep Teruia B OKPYKArOLIYEO CPeIty COCTARIISEOT 2%0 OT KOJMUECTBA MOIBO/IAMOM TETUIOTHL.

2.2 TIporiecc OCYIIECTRIBIETCS B PEAKTOpe M30TePMITIEcKOro Turia. Pabodas Temmeparypa 75 °c, TeMrieparypa
XJTaJiareHTa (BOZIbI) Ha BXOJIC B PEaKTop 55 °C. ToTepu B OKpyKAFOLITYO CpeIty COCTARIIOT 1,5%0 OT KOJIMUECTBA MOJBOAMMOM TEIUIOTHL.

VYacTHHKH peaKinm AHs, x]JIx/Moib Cp, JIx/Monn K
W300yTuinen -16,91 1,59
Meranon -201,00 44,13
M®K -158,79 192,8
Bona -242,17 33,62
TMK -359,52 3,04
Jnm3o0yTineH - 2,93

9 papuaHT

3aganue 1. [Tpow3BOAMTENBHOCTh YCTAaHOBKM 83 T.T. B TOJ IO STHICHIVIMKONIO. D((heKTnBHBIN (GoHT
pabouero Bpemenu 335 aueit B roay. KonBepcust okucu stunieHa paBHa 1. CenekTHBHOCTH Ipoilecca paBHa 0,92.
KonmaecTBo okrcn 3THIICHA W3PACcXOJOBAHHOI IO peakiuu 2 U 3 ompexensercs cooTHomenneM 4,2:1. MoisHoe
COOTHOIIEHHE OKHCH OdTwieHa: Bojga pasHo 1:18. Ilorepu mnpu pextudukaunm npunumaem 0,25% ot
MTPOU3BOAUTEIILHOCTH. XuMu3Mm mpo1ecca OMMChIBACTCA CICAYIOINUMHU PCAKITUAMU
1. Peakmust ruzipaTaliiy OKMCH 3THIICHA:
CH,0+H0 — GHgO,
2. Peakimy ONMMKOHICHCAIH (BTOPUYHBIE PEAKLIFIF):
C;Hg0, + C,H40 — C4HgO(OH),
C4HgO(OH); + CH40 — CgHy20,(OH),
3aganue 2. CocTaBUTh TEMJIOBOH OayaHC peakTopa IONIydeHUs STHIICHIIINKOIIS, €CIIH:
l.mpo1iecc ocymiecTBiIsIeTCS B peakTope anuadaruueckoro tuma. ChIpbe MOCTYMAeT Ha TEPBYIO CEKIHUIO C
temneparypoil 85 °C. Ilorepu Temna B OKpYXKAlOIYIO Cpely COCTAaBISAIOT 4 % OT KOJIMYECTBa IOABOIAUMON
TEIUIOTHI;
2 TIPOTIECC OCYITIECTRIBIETCA B PEAKTOPE M30TEPMITIecKoro Tira. Padodast Temrieparypa 75 °c, TeMIleparypa XJIaareHTa (Bozibl) Ha
Bxozie B peaxtop 55 °C. TIoTepr B OKPY/KAFOLILYO Cpe/Ty COCTARISOT 1,5% OT KOJUECTRA [I0/BOFMOM TEIOTEL,

Y4acTHHKH peaKinm AHs, xJIx/Moib Cp, JIx/monn K
OKHCh ITUIIEHA -52,63 48,50
DTUIIEHTIIAKOJIb -389,32 93,30

Bona -241,81 33,61
JIMDTHIIEHTITHKOJIb -452,56 96,15
TpUITHIICHTTUKOJIb -489,12 97,32

10 BapuanT

3amanne 1. CocTaBUTh MaTepHaNbHBIA OallaHC peakTopa KaTaMTHYECKOTO0 OKHCISHHUS METaHoJa
KHCJIOPOJIOM Bo3ayxa. [Iporecc ocymiecTBisieTcss Ha cepeOpsHOM KaTtanu3arope. [Ipon3BoANTENBHOCTE peakTopa
80 T.1/rox mo Qopmaibaeruay. M3oupareapbHOCTh mpoliecca NpeBpaiicHus MeraHona B Gopmamsaerun - 0,78.
Crenenp npeBpanienus Meranouna - 0,93. Coznepkanue MeTaHoJsla B CIIMPTO-BO3IYIIHON cMecH - 45% 006. MonbHOe
COOTHOIIIEHUE MPOAYKTOB B npoaykiuoHHoMm raze HCOOH:CO2:CO:CH4 pasuo 0,4:0,6:1,5:1,3. YcranoBka
pabotaet B TeueHne 355 mHEH B TOIy.
L]eneswvie peaxyuu npoyecca:
CH3OH — HCHO + H2
CH30H + 0,5 0, — HCHO + H,0
Iobounvie peakyuu npoyecca:
CH;0H — CO + 2H,
CHgoH + Hz i CH4 + Hzo
CH30H + O, - HCOOH + H,0
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CH3OH + 1,5 02 - COZ + 2H20
3amanue 2. CoCTaBUTH TEIIOBOH OajlaHC peakTopa OKUCICHHS METaHOTIa, CCIIH:
2.1 mpoliecc OCYIIECTBISITCSI B peakTope aauadariueckoro tumna. CroupTo-BO3AyIIHAs
CMECh Ha BXOJE B peakTop mmeer Temmeparypy 100 oc. IloTepu B OKpyXaromlyl0 Cpexy COCTaBISIOT 5% OT
KOJIMYECTBA MOJIBOIUMON TEIIOTHI.
2.2 mpolecc OCYIIECTBISIETCS B TPyOdaTOM peakTope H30TEPMHUECKOTO THIA TPH

temmepaTtype 110 OC. Hauanbhas TeMIepaTypa: CHHPTO-BO3IYIIHOM cMecu cocTaBisier 110 °c, OpPraHUYECKOro
0 0
termoHocutens (mudenmwn) 95 “C. TemmepaTypa OpraHM4eCKOro TEIUIOHOCHTENS Ha BbIXone u3 peakropa 115 "C.

[oTepu B OKpy’KarolIyro cpelry coCTaBISIIOT 2% OT KOJIMYECTBA I10IBOANMOI TEIIOTHI.

YYacTHUKH peakuuu AHs, x]JIx/Moi1s Cp, Jlx/mons K
CH,0OH -201 44,13
HCHO -115,9 35,39

H, 0 28,83
H,O -241,81 33,61
CO -110,53 29,14
CH, -74,85 35,71
HCOOH -424,76 99,04
CO, -393,51 37,11
0, 0 29,37
JU(CHIIT 182,09 162,34

TpeboBanns K opopMIICHHIO:

Konrponsnast paborta odopmisiercss B TeTpaad. 3aiaHus TpeOyIOT OTBETa Ha TEOPETHUYECKHE BOIPOCH, B
KOTOPBIX HEOOXOAMMO JIaTh MOJIHBIN, Pa3BEPHYTHIH OTBET Ha IMOCTABJICHHBIH BOIPOC M TMPAKTUYECKHE BOIPOCHL. B

KOHIIC pa6OTBI H€06XO,III/IMO YKa3aTb CIMCOK HCIIOJIF30BaHHOM JINTCPATYypPhI.

Bapuant KOHTpoOnbHOW pabOTBHl BHIOMpAaeTCsl CTyJIEHTaMH IO IOCIEAHUM LudpaM HOMepa 3adeTHOU
kamkkd ¢ 1 mo 10 Bapmant. Ecmum mocnemame nmdpsl HoMmepa 3adeTHON KHIKKH Oonbme 10, To BapuaHT
BBIOMpaeTcs Mo cymMMe ABYX mocienHux nudp. Hanpumep, nocneanue nudpsl HoMepa 3a4eTHOW KHIKKH 23, 3TO
COOTBETCTBYCT 5 BapuaHTy KOHTPOJBHOI'O 3aJIaHHA.

Kpurtepnu onenku:

- MakcuManbHO 20 6aOB 32 KOHTPOJBHYIO paboTy;
- MHHUMAJILHO 12 6aJlIOB 32 KOHTPOJIBHYIO Pa0OTy.
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