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BbIXOZ U COCTAB NMPOAYKTOB CUMHTE3A
W3 OKHCH YIJIEPOJA U BOASAHOIO MAPA

C. U. CMOJIbJIHMHOB, A. B. KPABIIOB

(ITpencraBiena HayuHo-MeTOAuuecKHM cemunapoMm XTd)

CocraB NpoRyKTOB CHHTE3a OMpEAesieTcsi PUPOLOIl NPUMEHsSIEMOro Ka«
TaJM3aTopa U BHEIIHUMHU YCJIOBHSIMU NpPOBedeHust mpouecca. [lo maHHBIM
M. ®. Borpanosa [1], npoayKT cHHTe3a XapaKTepuayercs: crelnGpuyecKuMu
0COOEHHOCTSIMHU:

1. Yrneponnast uenp noJyuyaembX yrJIeBOLOPOJOB HMEET HOpPMaJbHOE
CTpOeHHE. ¥YTJIEeBOAOPOJOB U30CTPOEHHS MOUTH He 00pasyercs;

2. Ilonyyaemasi cMecb YIJIeBOJOPOLOB COIEPXKUT OOJBIIOE KOJHYECTBO
HelpeneslbHBIX yraeBogopoaoB. [Ipu cuHTe3e C KeJe3HbIM KaTa/Jahu3aTopoM
cojepzkaHue HempeaeabHbix gocturaer 70—80% ;

3. JlBoiiHas CBSI3b B 3THJEHOBBIX YIJIEBOJOPOAaX HAXOJAUTCS TOJIbKO B
Q.-TIOJIOZKEHHH, T. €. Ha KOHUE I[elH;

4. Ilpn atMocdepHOM daBleHHH MPOAYKT CHHTe3a Ha KOOAJbTOBOM Ka-
Ta/Jqu3arope INPaKTHUECKH He COJEpPKHT KHCJAOPOJACOAEepKalluX COoelHHEeHul,
Ha KeJe3HOM — COJIePJKHT B OCHOBHOM CHHPTBI, 3 KOTOPBIX Mpeobaanaer
STUJIOBBIM CIUPT, @ 3aTeM H-OYTHJIOBBIH U H-OKTHJ/IOBHIIL.

ABTOp OTMeuaeT, YTO BBIXOJ JIETKHX YIJIEBOLOPOAOB NMPU aTMOCHepHOM
JlaBJCHUH Ha Kes1e30-MeJHOM KaTaJanzatope Oblil 3HaUHTeNbHO OO0Jblle, 4eM
¢dpakuun Boime 200°C. Cunres mox cpexnum nasienueM 10 ara., HaoGopoT,
JaBaJi 0oJiee BLICOKHIT BBIXO/L TSKENBIX YIJIEBOJLOPOJIOB.

I'. Kénsbeap u I'. Xammep [2] ucciemoBanu nNpoaykT CHHTe3a B 3aBUCH-
MOCTH OT COCTaBa 7KeJe3HOro Karajiu3aTopa, IPoBOJAs peakKUnio Ha OCHOBe
KOJIOLIHUKOBOTO Ta3a B XKUAKOI (ase. OHH mokaszaau, YTo MOAUDUUIHPYS
KaTaJjJn3aTop, Npouecc MOXKHO HANpPaBUTh MO0 B CTOPOHY NMpeuMyILeCTBEHHO-
ro o6pasoBaHus Tas3oJuHa, JUOO —mapaduHa U BOCKAa IpPH COXPaHEHHHU
0011ero BEIX0Ja Yr/1eBOAOPOAOB B npenenax 1756—185 e/um® CO.

Hceaenys npouece cHHTe3a HajJ CTAMOHAPHBIM 2Ke€/J€3HbIM KaTaJau3aTo-
poMm, I'. Kénbbenb u @. Dureaprapar [3] BHIABUIN, UTO KHCJIOPOICOAEpKA-
uige OopraHMyecKHe COeJMHEHUs NPOAYKTa CHHTE3a COCTOAT B OCHOBHOM H3
BBICILIMX CIIHPTOB, BBLIXOJ KOTOPHIX YBEJHMUMBAETCSi C TIOBLIIIEHUEM JaBJEHHUS.

[. Kénp6ean, M. Kymens u I'. Xammep [4] npu ocyliecTBIeHUH Npoliecca
CHHTe3a HaJ KoOaJbT-TOPHIi-MarHHeBbIM KaTagauzaTopom npu 30 arm. moka-
3aJI4, 4TO NPOJAYKT CHHTE3a COJepKUT KpoMme anndaTtnyecKux yrieBoJ0POI0B
3HAYUTEJDbHbIE KOJHUECTBA KUCJIOPOACOJEpKAUIMX COEJMHEHHIl W IpOBead
JLOCTATOUHO MOJIHYIO UX HIEHTH(HUKALHUIO.

[TpoBenennas namu padora nMesna LeJablo ONPELENUTh BBIXOA NPOAYKTA
CHHTE3a IIPH PA3JIHUYHBIX BHEIIHUX YCJIOBUSX U ONPEIENUTh €r0 HHAUBUIYa/b-
HBIT coCTas.

DKCcrnepuMeHTaJbHAs YaCTh PA0OTH BLINOJHEHA HA TPOTOYHON YCTAHOBKE
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¢ HEIOABHZKHbBIM CJIOEM HCHBITAHHBIX KATAJAH34TOPOB — KOoOaabT-TOpHeBoro fi
JKesie30-MeHOro pu aTMoc(epHOM JaBJeHUH.

[Ipu cuHTEe3e OPraHMYECKUX COECJAMHEHHH M3 OKHCH yIviepoJa H BOJASIHOIO
napa Ha o0oMX KaTa/audaTopaXx o00pa30Ba/JoCh 3HAUYHTEJbHOE KOJHYECTBO
razo00pa3HbIX NPOJAYKTOB, COCTOSILIUX H3 JBYOKHCH YyIJepoAd, BOAOpOJAA H
anuparnueckux yraeBogoponos ot Cy go Cs. [IpenmyuiecTBenHas 1045 cpeu
razoo6pasHbIX YIJIeBOI0POJOB NpuxoauTcs Ha stuner (40—60 Bec %) u mpo-
nuien (nopsiaka 15—209% ). Coenyer oTMeTHTh, YTO OTHOLIEHHEe BBIXOJA OJ1e:
¢uHa K mapaduHy oueHb OBICTPO IlajJaeT ¢ POCTOM uHcJIa aTOMOB yriepoja B
MOJIeKYJie Ha 000uX KaTaauszartopax. Ecau meran ¥ 3TaH NpH HU3KHX U Cpej-
HUX TeMIepaTypax CHHTe3a 00pa3yloTcsl B OUeHb HEe3HAUMTE/bHBIX KO/IHYecT:
BAX, TO BBIXO/| C/JAEAYIOIIMX B FOMOJIOTHUECKOM PALY napadgHuHoOB OBICTPO BO3:
pacraet, H COOTBETCTBEHHO BBIXO/{ OJIC()UHOB Na/laeT.

CpaBHeHHMe NPOU3BOAUTEJNBHOCTH CHHTE3a MO Ta3000pa3HbIM yIVIEBOLO:
poram Ha K0OaabT-TOPHEBOM H Ke/Jae30-MeJHOM KaTaJu3aTopax NpH OAHHA-
KOBOH CTelNeHH NpeBpallleHusl M NPOUYHUX PaBHBIX YCJOBHAX IOKA3bIBAET, UTO
oHa Ha Fe- Cu-karanusarope Bbiie, uem Ha Co- Th-som. Hanpumep, npu
o6ureil cTeneHH NnpeBpalleHnus oKucu yriaepona 62% npousBouTeIbHOCTD 110
CyMMe razoo0pa3HbIX YIVIEeBOAOPOAOB Ha xKeJqe3HoM kKatanusartope B 1,40 pa-
3a, a o sTtuieny B 1,05 pasa 6oablie, ueM Ha KOOAJIbTOBOM.

MakcumanbHoe cofep:KaHHe 3THIeHA B KOHEUHOM rase CHHTe3a He Ipe-
Bbimaer 5% (Bec).

XpomaTorpaduueckuii aHa/Ju3 KOHAEHCATHOTO MacJ/a MoKasaJ, 4To ra3o-
00pas3Hblil U KUJAKHH NPOAYKT CHHTe3a, IMOJYyUeHHBII KaK Ha KoOaJ/bT-TOopHe-
BOM, TaK M KeJe30-MeJHOM KaTanuzaTopax, UJeHTHUEH IO CBOeMY HHIHUBU-
JlyaJbHOMY cocTaBy. XpoMaTorpamMa IOJHOIO aHa/an3a KOHAEHCATHOro Mac-
Jla, cHsaTas Ha Xpomarorpade ¢ nporpaMMHpoOBaHHBIM HarpesoMm (ot 70 1o
220°C), (wenonBuxHas ¢pasza — SE — 30), rOBOPHUT O TOM, UTO KHUAKHUI IPO-
LYKT CHHTe3a Ha KoOa/JbT-TOPHEBOM KaTaju3aTope COCTOMT B OCHOBHOM H3
npeaesbHBIX H HenpeaeJbHBIX aludaTuiecKux yraeBogoposoB oT Cs 1o Co,
npuuem copepxkanue napacpunoB ot Cy 10 Cjs mNpHMepHO OJUHAKOBOE (B
BeC % ), a comepxKaHue COOTBETCTBYICILUX OJIe(DMHOB yMeHbLIaeTcs: (MOYTH 10
HYJIsI) C POCTOM YHCJa yIJIEPOJHBIX ATOMOB B MoOJeKyJe yraeBogoponaa. Kak
BHJHO M3 XpPOMATOrpaMMBbl, COAEpPXKaHHe H30-YI/IeBOJOPOLOB 3aMeTHOe, UTO
MOJATBEPKIaeT TepMOJiMHAMUUECKHe pacueTbl 00 OJMHAKOBOH BEPOSATHOCTH
o0pa3oBaHus NMPU CHHTe3e YIVIEBOAOPOAOB KakK C NPSAMOIl IeNblo, TaK U H30-
cTpyKTypoil [5].

OO0 BBIXOA YIJIEBOJOPOAOB MPHU CHHTE3e BO3MOXKHO OIpPEeeNHUTh,
ucrnoabayst meronuky M. @. Bormanosa [1]. B naiewm ciayuae BBIXOZ Kakoro-
JU0O0 yIJeBOLOpPOa, TPYIbl YIVIEBOLOPOAOB UJIH OOLIHI BBIXOJ yIJIeBOLOPO-
OB MpH CHHTEe3e paBeH NPOU3BEAEHHMIO TEOPETHYECKH BO3MOKHOIO BBIXOJA
(208 ep/um® CO) ma creneHb NpeBpalleHHs] OKHCH YrJjepoja B cHHTe3e (B
JOJISIX €HHHIBI) HA COOTBETCTBYIOILYIO HHTErpasbHyIo celeKTHBHOCTE (S%)

A 208X Cm. np. x Sap/HM3 Co.
100
B Hamux onpiTax MakCUMaJ/bHblil OOIMH BBIXOA YIJIEBOLOPOLOB HOCTH-
raj Ha KoGagabT-TopreBoM Kartaauzarope 190—200 ep/um3 CO, a Ha xese30-
MegHOM — 160—170 ep/um® CO. YcaoBus nojydeHHs: HanOOJbILIEr0 BBIXOJA
razoo0pasHbIX YIJIEBOJOPOLOB H 3THJAEHA NpeacTaBJeHbl B Tabu. 1.

BriBoibi

1. T'az006pasuble YrieBoLOPOALI CHHTE3d COCTOST B OCHOBHOM M3 5THJIE-
Ha (40—60 BecY% ) u nponuaena (15—20 sec %).

2. Ilpu onMHAKOBOH CTeNeHH TPeBpallleHHs] OKHCH yriepoaa MpOU3BOIH-
TeJbHOCTD JKeqe30-MeHOTO KaTaJnu3aTopa 1o razoobpa3HbiM YIVeBoJ0poLaM
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OnTtumaibuble PEeXMMbl CHHTE3a JAJs NOJYyYeHHUd HaWOONbIIEr0 OTHOCHTEJbHOTO

BbIXOJa Fa3006pa3Hle yrJjiesoaopoaoB M 3THJEHA

Ta6auma 1

BHeluiue yca0OBusl CHHTe3a

06
CTCII‘III:Ifb Huterpanb- | O6uIuit BoIXOX Brixon
Kowmoncur rewneparypa, | OFvewtas % CO | M caon | UPSSpAMeN. fudn coaei | yracs aopota | weres o
°C ’ CKOPOCTh CO:H,0 B MCXOMH. | KATaiH3.ToPa, | yriepona B % 2p s CO 2p it CO
yac-! rage cu % ‘ o

[azoo6pasubie KoGanbT-TOpHEBbIl 240 612 3: 1 30 100 97,0 45,0 180185 78,5-+-80,5
YTJIEBOIOPObI KaTaJau3aTop

C—Cs JKenezo-mennsiil 250260 612 s 11 75 100 86,0 56,0 1656+170 79,5+82,0
KaTaJu3aTop

or 2: 1

DTHieH Kob6anbT-TOpueBbIil 230 25 or 3: 1 30 100 91,4 10,2 180185 16,8+17,3
KaTaJjH3aTop

JKeneso-mMenublil 260 612 311 75 100 86,0 14,3 165170 20,3-+-21,0

KaTaJjHu3aTop



NpUMepPHO B MoJTOpa pasa Oosblie TaKOBOIl KOOaJbT-TOPHEBOTO KaTaJjld-
3aTopa.

3. OTHomeHne BBIXOMOB 0Je(hHHOBBIX YIVIEBOJOPOJLOB K Napa(UHOBBIM
IJIST HCTIBITAHHBIX KATaJH3aTOPOB OueHb GLICTPO MajaeT ¢ POCTOM YHC/IA aTo-
MOB B MOJIEKyJe YIJIeBOJOpPO/a.

4. JKunkuit MpoAyKT CHHTe3a NpPaKTHUECKH HIeHTHUYeH AJs 06ouX Karta-
JU3aTOPOB U COCTOUT B OCHOBHOM W3 Tpe/le/bHEIX U Henpele bHBIX anaudaru-
YeCKHX YIJIeBOJOPOIOB.
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