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AHOTALIA Busuaueno 6niué mexHoio2iuHux napamempieé npoyecy HA anKo20Ni3 COHAULHUKOBOL ONil emuiogum CHRupmom y
npucymnocmi  kamanizamopie — wxamionimy KV-2-8 y H-gpopmi ma 3 immobinizosanumu ionamu Co’*. Bemanoeneno, wo
onmumanbHol memnepamypoio npoyecy € 353K. Ilokaszano, wo uwacmoma nepemiuwyeéannss 80 06/x¢ i binvuie He 6naueac Ha
WEUOKICMb Peakyii I MAaKCUMAanbHy KOHeepcilo onil. Bemanoeneno, wo o0ns O0ocsicHeHHs MAKCUMANLHOL KOHEepCil onil Monvhe
CRIGBIOHOULCHHS eMAHOIL | MPUOoLeam 2iiyepuny NOGUHHO CMAaHo8umu He meHwe, Hidxc 4,5 : 1. Iloxkazano, wo nasenicme 5—10 mac.
% 600u y cnupmi 0036015€ NIOSUWUMU KIHYe8) KOHEEePCIo COHAuNHUK06OI onii Ha 5—10%. Buseneno ekcmpemanvhy 3a1edicHicmo
MAKCUMANBLHOT KOHBEPCIT mpuoieamy 2uiyepury 6i0 6Micmy Kamanizamopa y peakyiiuHii cymiuL.

Knwuogi cnosa: consaunuxosa onis, ankozonis, emanon, mpuoneam auiyepury, kamionim KV-2-8.

THE EFFECT OF PARAMETERS ON THE TRANSESTERIFICATION PROCESS
OF SUNFLOWER OIL WITH ETHANOL

Z. PALYUKH, YU. MELNYK, S. MELNYK
Lviv Polytechnic National University, Lviv, UKRAINE

ABSTRACT The aim of research was to study the influence of technological parameters of transesterefication of sunflower oil with
ethyl alcohol on the conversion of glycerol trioleate. The influence of reaction temperature, catalyst concentration, intensity of
mixing of the reaction mixture, the molar ratio ethanol : glycerol trioleate, the water content in the reaction mixture on the
transesterification process of sunflower oil with ethyl alcohol and with catalysts — cation exchange resin KU-2-8 in H-form and the
immobilized form with Co®*-ions has been determined. It has been established that the optimal temperature of process is 353K. It has
been shown that mixing with frequency over 80 min—I has no affects on the reaction rate and the maximum conversion of sunflower
oil. It was found that to maximize the conversion of glycerol trioleate the molar ratio ethanol : glycerol trioleate should be not less
than 4.5 : 1. It has been shown that the presence of 5-10 wt. % water in alcohol can increase the final conversion of sunflower oil on
5-10%. The extreme dependence of maximum conversion of glycerol trioleate from the content of catalyst in the reaction mixture has
been discovered. The established optimal conditions of transesterifications process of sunflower oil with ethyl alcohol allowed to
achieve almost complete conversion of glycerol trioleate.

Keywords: sunflower oil, transesterification, ethanol, glycerol trioleate, cation exchange resin KU-2-8.

Beryn Hamn BCTAHOBJIEHO, o 3aCTOCYBAaHHS
KaTaji3aropiB Ha ocHOBIi kaTioHiTy KY-2-8 y H-¢opmi Ta
Ankoroniz  (TpaHcectepudikalifo) pOCIMHHUX 3  IMMOOLTI30BaHUMHM  iOHAMW  MeETaliB  JIO3BOJISE

oJiit 31iICHIOIOTH B3aEMOJIIE€I0 CIIMPTIB 3 TPUTITiEpUIaMU
y TPUCYTHOCTi KaTali3aTopiB, AK MpPaBWIO KHUCIOT YU
JyriB ab0 alKOTOJNSTIB JIyKHUX METalliB, 3 OlepKaHHAIM
rIiHepuHy i ecTepiB  BIAMOBIAHMX  COMPTIB  Ta
HEHACHUYCHUX JKUPHUX KHUCIIOT.

HesBaskatoun Ha Te, 110 y BUpOOHMUTBI Oioauzesnto
IUIsL AJKOTOJIi3y OJliif B OCHOBHOMY BHKOPHUCTOBYIOTh
METAHOJI, MPUIATHAMU IS i€l peakmil TaKOX € eTaHOJI,
MpomaHoJi, 0yTaHo’ i meHtaHox [1, 2].

Bucoka  BapTicTb  BUPOOHHMITBA,  YacTKOBO
BHACJIIOK  TIPOMI3AKOro  Tpouecy  Hedrpamizawii
TOMOIEHHOIo Karajli3atopa — Jyry abo aJKorojisTy
JMY’)KHOTO MeTajly i pO3IiJIeHHS TpPOAYKTIB peakilii,
3MeHIIye  e(EeKTHBHICTb  BMKOPHUCTAHHS  BKa3aHUX
KaTalizaTopiB, TOMY Ha CbOTOJHI PO3POONAIOTH METOAU
ankoronizy TpuoneariB riiuepuny (TI') y npucyTHocTi
TeTepOreHHUX KaTaiizatopiB [3, 4] Ta iMMoOiNi30BaHUX
Ha reTeporeHHMX HOCIAX (hepMeHTiB [5].

3a0e3MeunTH I0CTaTHBO BUCOKI TEXHOJIOTIUHI TIOKa3HUKU
MPOILIECY aJIKOTOJi3y COHSIIHUKOBOI Ta pimakoBol ouiid
ETUJIOBUM Ta i3omporninoBum cnupTamu
[6, 7]. Tlpore BKkasaHi OOCHiIKeHHS Oynu TpOBeeHI Y
NOCTaTHRO  BY3bKOMY  iHTepBaJi  TEXHOJOTIYHUX
rapaMeTpiB, AKi HE IO3BOJIMIIN JOCSTHYTH KOHBepCil ol
monan 90% mpu ii amKoroiizi eTwnoBUM cruptoM [7].
ToMy BCTaHOBJICHHS ONTHMAaJbHUX TEXHOJOTIYHMX
mapamMeTpiB TPOILECY AalKOTOJI3y COHAIIHUKOBOT OJIii
€TaHOJIOM Y TIPUCYTHOCTI TeTEPOTCHHUX KaTali3aTopiB Ha
ocHOBi KarioHiTy KVY-2-8 3 wMerowo 3abe3neucHHs
MPaKTUYHO TOBHOI KOHBEPCIi OJIiT € BaXKIIUBUM HAyKOBUM
3aBIaHHSIM.

MeTa Ta 3aBIaHHS A0CJTiIKeHb

Mertoto pocnimkeHb OyJ0 BHU3HAYCHHS BIUIMBY
YaCTOTH TEPEMIlIyBaHHA, MOJIHOTO CIHiBBiTHOIICHHS
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€TaHOJ : TpUOJeaT TIiLeprHYy, BMICTY BOAN B €THIOBOMY
CIUPTi, TeMIepaTypyu Ta KOHIICHTpaIlil KaTtajizatopa Ha
peaxiifo alKorojizy COHSIUHMKOBOI OJlii €THUJIOBHM
CNMPTOM TpW BUKOpHCTaHHI Karanizatopa KY-2-8 y H-
¢opwmi Ta KY-2-8 3 immoGinizosanum ionamu Co?".

Marepiajin Ta MeTOIH A0OCTiIKEHb

Y poGOTi BUKOPHUCTOBYBANW TakKi pEaKTHBH:
corsamHUKOBY oiito (JICTY 4492:2005), ciupT eTHIIOBHIA
pextudikoBannii (ACTY 4221:2003), ectepo-aibaerinHy
¢pakmito  (TY YV 18.401-97). Sk karamizarop,
BukopucToByBanu KartioHit KY-2-8§ y H-dopmi (I'OCT
20298-74) Ta xationit KVY-2-8 3 iMM0OiNi30BaHUMH
ionamu Co?*, oTpuMaHuii 3a METOIUKOIO OMKCaHOI0 B [8].
Bespognuit  etanon (99,5 wmac. %) oTpumyBaiH
BUCYLIYBaHHAM CIIUPTY €TUIIOBOIO PeKTU(iKOBAaHOrO Haj
MPOKapeHnM cyJib(paTom MarHito.

JlaboparopHa yCTaHOBKa cKiajanacs 3
KPYTJIOZOHHOI KOJIOW 3i 3BOPOTHMM XOJIOIWJIBHUKOM i
tepmomerpoMm. Cymim oJiil, eTaHody Ta KaTaji3aTtopa
TiepeMilTyBajii MEXaHIYHOIO MIIIAIKOO 3 TiZPO3aTBOPOM.
Yactota obepraHHs Mimaiku ctaHoBwia 55, 80 i 160
00/xB. TeMmmepatypa peakiii aqkoroJizy cTaHoBmia 333—
353 K, xoHmeHTpamis karamizatopa — 0,54 wmac. %,
TpuBanicth peakuii — 3 rox. Yepes koxHi 30 xB
BigOupanu mpodu Uil BU3HAYEHHS BMICTY €TaHOTy. 3a
KiNIbKICTIO BUTPaye€HOro Ha peaklilo CIUPTY BU3HAYAIU
KiJIbKICTh  TIPOpPEaroBaHoro TpuoJieaTy TJilepuHy i,
BiZIMOBiTHO, KOHBEPCitO OJIii.

KoHueHTpawifo eraHolly B peakwiliHii cyminri
BHU3HAYAJM 3 JIOTIOMOTOI0 Ta30piIMHHOTO Xpomarorpada
“LIBeTr—100” 3 HETEKTOpPOM MO TEIUIONPOBigHOCTI. st
aHaJli3y 3acTOCOBYBAJIM KOJOHKY HOBXHHOIO 2 M Ta
niameTpoM 3 MM, 3amoBHEHy Hepyxomowo (azor 5%
Silicone SE30 na Chromaton N-AW. Sk ra3-nHociit
BUKOPUCTOBYBAIM reNili, BUTpaTa SKOro CTaHOBMIA — 3
am3/ron; cuna cTpyMy Ha geTektopi — 120 MA; 06’em
aHasizoBaHOI npobu — 2 Mmki. TemmepaTypa BUNapHUKa
craHoBuia 483K, merektopa — 443K, xononku — 353K,
BiZIMOBiTHO.

[epebir mNoOOiIYHMX peakliii ouUiHIOBaNM 3a
ONTHUYHOIO I'YCTMHOIO PeakLiiiHol CyMillli, BU3HAYEHOIO 3a
ngonomoroto (oroxonopumerpa KOK-2 npu noexuHi
xBuii cBiTiia 440 HM y KioBeTi TOBIIMHOIO 10 MM.

KucnotHe umcno peakuiitHoi cymimni BuU3HAYaiIn
3TiIHO MeTOIUKH [9].

Pe3yabTaTi f0c1iTKeHb Ta X 00roBopeHHs

BpaxoByrouH, 10 aiKorojiiz COHSLIHUKOBOI OJIil
€TWIOBUM CIIUPTOM  CYNPOBOMXKYETCS  YTBOPEHHAM
rerepoazHoi cuctemu, a 3rigHo [10] Ha peakuiro
BIUIMBA€  IHTEHCHMBHICTh  MEpeMilllyBaHHA  CyMili,
JOCIIKEHO BIUIMB YacTOTH OOEpTaHHA MillaJiKl Ha
LIBUAKICTh peakuii Ta piBHOBaXHY KOHBEpCilO odil
(Tpuoneaty riinepuny). BcraHoBieHo, 1o NpH 4acTOTi
obepranHs wmimanku 80 i 160 00/xB mocATarOTHCA
MPAaKTUYHO OIHAKOBI LIBMAKICTH peakwil ankoromisy i

MakcuMallbHa KoHBepcis onil (86£1%), a 3HWKeHHS
qacToTd A0 55 00/XB TpU3BOAWTH JAO ICTOTHOTO
CTMOBUIBHEHHS peakii, Mo CBim4nTh Mpo BILIMB Au(y3il
Ha ajiKorodi3 odii (puc. 1).

3 rpadyika oueBUIHO, IO 3HAUYEHHS KOHBepCil ol
B OyInp-sKMii MOMEHT 4Yacy TMpH 4YacToTi oOOepTaHHA
mimanku 80 i 160 00/XB 3HAXONATBCA B MekKaX MOXUOKH.
BignoBinHo, momanblri JOCHTiIKEHHS 3AIHCHIOBANN TMpPU
yacToTi odepranHs Mimanku 80 06/xB.

BpaxoBytoun 00OpOTHICTH peakwii ajkoroiisy,
JUISL JOCATHEHHS BUILNOI KOHBEpCil COHALIHMKOBOI OJIil
MOJIbHUIT HaIUTMIIOK CIUPTY 30inbimeHo B 4,5 i 5 pasis.
Bcranosneno, mo npu criBBigHomeHHi eranon : TI' — 4,5
: | mpaKkTUYHO TIOBHE MEpPETBOPEHHS TpUOJeaTy Aocsra-
eTbes 3a 70-80 XB, a Npu MOJATBIIOMY TiIBUILEHHI
cniBBinHOMeHHs etanon : TI' mo 5 : 1 cyrTeBo 3pocTae
LIBUIKICTh peakiil ajkoromnizy i Bxke 3a 30 XB KOHBepcis
COHALIHMKOBOT 0J1ii cTaHOBUTH 98,5% (puc. 2).
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Puc. 1 — Bnnug uacmomu obepmanusi miwwanxku (06/x8.)
HA KOHBEPCIl0 COHAUWLHUKOBOI 0Nl 6 peakyil ii ankoz2onizy
6e3600num emanonom. Temnepamypa — 353 K, emicm
KV-2-8 — 2 mac. %, emanon : TI'—4 : 1 (mon.)
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Puc. 2 — Bnnue monenozo cniggionowenust emanon : TI°
HA KOHBEPCI0 COHAUWHUKOBOI 0Nl 6 peakyil ii ankoz2onizy
6e3600num emanonom. Temnepamypa — 353 K, emicm
KY-2-8 — 2 mac. %
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BusHaueHi  3Ha4YeHHA  KHUCJIOTHOTO  4HMCIa
peaxuiifHol cyMimmi € HeBUCOKMMH (i He TEepeBUIIYIOTH
CyMapHe 3HaueHHS KHCJIOTHOTO YMHCJa peareHriB —
COHSILLIHMKOBOT OJIiT Ta €TUJIOBOTO CMUPTY), WO CBITYMUTD
Mpo Te, IO B yMOBAX peakiii ankoroisy riapodi3 oiil He
BiIOyBa€eThCsl i BiNbHI HEHACHYEHi JXMPHI KHUCJIOTH He
YTBOPIOIOThCA. ONTHYHA IYCTHHA MPOIYKTIB peakuii ans
BCiX JOCIiIPKeHUX CMiBBiTHOIIEHb € HIDKYOIO 332 ONTUYHY
TYCTUHY outit, sKa CTaHOBUTH 0,10
(Tabm. 1).

Tabmuus 1 — BB MOJBHOTO CHiBBiIHOIIEHHA
etanox: TI" Ha MOKa3HWKM AJTKOTOJI3y COHAMIHUKOBOT OJIil
6e3BogHuM etaHonoM. Temmeparypa — 353K, Bmict KVY-
2-8 —2 mac. %

KoHBepcii omii ~75% 3a 60 xB, sfka 3a momanblIi 2 TOX
eKCTIepUMEHTY 30inbIyeThes e Ha 5% (puc. 3).
[Mpu cniBBigHomeHHsx etaHon : TI'—3,7:114,5:

1 (Mom.) xapakTep KpWUBHX 3MiHM  KOHBepcil
COHSILLIHUKOBOT OJIiT 3 4aCOM € NPAKTUYHO OJJHAKOBHM.
3aranowm, MaKkcuMallbHa KOHBepcis omii

JOCATAEThCA TMPU BUKOPUCTAHHI CHiBBiHOIIEHHS €TaHOJ
:TI' = 4,5 : 1 Ha 120 xB mpouecy i ctaHOBUTH 84,9%
(Tabm. 2).

Tabmuus 2 — BruB MOJBHOTO CITIBBiIHOIIEHHA
etanox: TI" Ha MOKa3HMKM aJIKOTOJI3y COHSAMIHMUKOBOT OJIiT
ectepo-anpaerinHoio ¢paxmiero. Temmeparypa — 353K,
BMicT kaTioHiTy KVY-2-8 3 iMmoOinizoBaHumMu ioHamu
Co?* -2 mac. %

OnruyHa KY Kownsepcis omnii, % | Onruuna KY
ETaHon . . EtaHon .
o Yac, |[KouBepcisi| rycTuHa |peakuiiiHo T TyCTHHA | peakiiiiHO
(vor.) XB. onil, % | peakuiifHo1 | T cymini, (vor.) 120 xB 180 xB | peakuiifHoi | T cymii,
’ cymimi | mr KOH/r ’ cymimi | mr KOH/r
90 87.4 3,7:1 78,8 82,4 0,05 0,4
4.0:1 150 90,6 0,05 0.4 40:1 75,6 81,7 0,05 0,3
60 92,9 45:1 84,9 84,5 0,05 0,4
45:1 90 99.2 0,07 0,3
50-1 30 98,5 0.04 0.4 HeonHo3HauHuif  BIUIMB ~ 3MiHM ~ MOJIBHOIO
. 60 99,9 > > CIIBBiTHOIICHHS PeareHTiB Ha MBHUAKICTh PEaKIii MOXKHA

3MiHa MOJBHOTO CHiBBigHOIIEHHS eTtaHoN : T B
niamazoHi (3,7—4,5) : 1 3HaYHO MEHIIOIO MipOIO BIUTUBAE
Ha iHTEHCHBHICTH Ta TEXHOJIOTIYHi MOKA3HWKH TPOLECY
aJIKOTOJIi3y COHSIIHUKOBOI OJii  ecTepo-aibIerinIHO0
¢pakuiero BUPOOHULITBA CIUPTY €TUJIOBOTO
pexTudikoBaHOr0 y NpHCYTHOCTI KaTioHiTy KVY-2-8 3
iMMoGinizoBanumu ionamu Co?* (puc. 3, Tabu. 2)
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Puc. 3 — Bnnue monenozo cniggionowenusi emanon : TI°

HA KOHBEPCIl0 COHAUWHUKOBOI 0Nl 6 peakyil ii ankoz2onizy

ecmepo-anvoecionorw gpaxyicio. Temnepamypa — 353K,
emicm KY-2-8 3 immobinizosanumu ionamu Co’* —

2 mac. %
BcTaHoBlneHO, 10  MiABUIIEHHS  MOJILHOTO
CIIBBIJHOIIEHHS €TaHOJI TI' no 4 1 no3Boussie

MiABUINUTH MBUIKICTh PeaKMii ajlKoOToNi3y i MOCATHYTH

TIOSICHUTH BIUTMBOM MAacOTIEPEHECEHHsI peareHTiB 10
TIOBEPXHi KartajizaTopa 3 OJiifHOT Ta miineprHOBOI (a3
peakuiitHol cymili, siki yTBOPIOIOTBCS MiJ] Yac aJIKOroJizy
i He 3MILIYIOTBCS MiXk c000T0.

JonaTtkoBuii BMIMB MacooOMiHy Ha peaklLiito
MepEeTBOPEHHS COHSIITHUKOBOI OJIif Mae i MPUCYTHICTb y
peareHTax (eTaHolli) BOIIU.

BcTaHOBNEHO, 10 MNPUCYTHICTH B €THJIOBOMY
cnupti (ectepo-anbaerigniii ¢pakuii) 9,2 mac. % Boan

J03BOJIIE  TPAKTUYHO [0 MaKCUMyMy  MiJBUIIUTH
KOHBepCito omii
(puc. 4).
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Puc. 4 — Bnnue emicmy 6oou (mac. %) 6 emunosomy
cnupmi Ha KOHEEpCito COHAWHUKO0B0I onil. Temnepamypa
— 353K, emicm KY-2-8 — 2 mac. %, emanon :TI'—4 : 1
(mon.)
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Pesynberatn JOCIiIKEeHb CBimJaTs, o
MPHUCYTHICTh BOJAW BIUIMBAE SK Ha MIBUIKICTh PeaKIii
aNkorofiizy, Tak i Ha piBHOBaXHY KOHBEpCitO
COHSIIHMKOBOI OJlif, MpoTe 11 BIUIMB HE € OJHO3HAYHUM,
o Moke OyTH TOB’S3aHe 3 THUM, L0 peakliiiHa cucTema
€ reTepodazHoIo.

BpaxoByroun, mo mnpu Temneparypi 353 K y
npucyTHocTi Karamizatopa KV-2-8 y H-dopmi ankoromniz
COHAITHUKOBOI  OJTii  ecTepo-abAeTiqHOI  (PaKIIi€l0
BiIOYBa€THCS TPAKTUYHO 3 IOBHUM TIEPETBOPEHHAM
Tpuosnieaty riinepuny (98,7%) 3a IOCTATHHO KOPOTKHIA
gac (Bim 30 no 70-80 XB, 3ayeXHO Bif CMiBBiIHOIICHHS
€TaHOJ TI), 3 MeTol 3HWKEHHA BUTpaTH
eHepropecypciB Ha MpOBEIEHHA peaklii AOCHiKeHO
BIUIMB  3HIDKEHHA TeMIepaTypd Ha  TEeXHOJOriuHi
MOKa3HUKU mpowecy (puc. 5).

80
60 ©333K
O343K

40 A353K

Korgepcia IT, %o

20
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Puc. 5 — Bnnue memnepamypu Ha KOH8epCiio
COHAULHUKOBOI ON1ii 6e3600HUM emaHONIOM Y NPUCYIHOCH
xamionimy KV-2-8. Cniggionoutennss emanon :
TI"—4,1: 1 (mon.), euicm KY-2-8 — 2 mac. %

BcTaHOBNEHO, 1O 3MEHLIEHHA TeMIepaTypu
peaxuii ajkoroyizy COHSIHUKOBOI omii Bke Ha 10 K
NPU3BOAUTL A0 PI3KOr0 3HIWKEHHS IIBUIAKOCTI peakuil
AJIKOTOJIi3y Ta He J03BOJIAE JOCATHYTH 3al0BiJIbHUX
3HauYeHb KOHBEpCii COHALIHUKOBOT oii, siki Ha 180 xB mpu
343 K ctanoBnath 61,7%, a npu 333 K — nuie 17,7%.

3mina BMmicTy KarioHity KV-2-8 y H-dopmi y
peakuiiiHiii cyMmillli BIITMBAE SIK HAa MIBUAKICTh alIKOTOMNI3Y
COHAITHUKOBOI OJIii ETWJIOBMM CIUPTOM, TaK i Ha
piBHOBa)KHy KOHBEpCit0 Tpuoseary riinepuny (puc. 6).
Takox BCTAHOBJIIEHO, WLIO 3aJEXKHICTH PIBHOBAXKHOI
KoHBepcii omii Bix Bmicty kartionity KVY-2-8 wmae

eKCTpeMalbHUI  XapakTep, a ONTUMAJbHUII BMiCT
KaTtayizaropa cTaHOBUTH 2 Mac.% (puc. 7).
Taky aHOMaJbHY  3aJl€XHICTb  PiBHOBaXHOT

KOHBepcii oIl Bi/l BMICTy KaTiOHITy B peakuiiiHiii cymii
MOYKHa MOSICHUTH reTepo(azHiCTIO peakLiiiHOT CUCTeMU B
MOMEHT JNOCSATHEHHS piBHOBarwu, pizHUM
CMIBBIJHOLIEHHSAM IIBUAKOCTEN IOCHIZOBHOI CXEMH
MepeTBOPeHb TPHUOJICOTY [JIllEPUHY HA eTujojiear Ta,
Bi[IMIOBiHO, PI3HUM CKJIAIOM Ha MOMEHT IOCATHEHHS
piBHOBarm peakmiifHOi CyMilli, KOMIIOHEHTH KOl

BIZIPI3HSIOTBCS 32 PO3YMHHICTIO B TILEPUHOBIH Ta
ecTepHiit (hazax.
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Puc. 6 — Bnnus emicmy kamanizamopa KY-2-8 na
KOHGEpCito coHAuHUK080I onii. CniegioHouteHus
emanon : TI'— 4,1 : 1 (mon.). Temnepamypa — 353K
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Puc. 7 — Bnnue emicmy kamanizamopa KY-2-8 na
MAKCUMANbHY KOHBEPCII0 COHAMMHUKOBOI Olii.
Cnisgionowennsi emanon : TI'— 4,1 : 1 (moxn.).

Temnepamypa — 353K.

BucHoBKkH

Otke, nns 3a0e3neueHHs] BUCOKUX TEXHOJIOTIUHUX
MOKA3HUKIB TPOLECY alKOTOJI3y COHAIIHUKOBOT —OJIii
€TUJIOBUM CIHPTOM Y MPHUCYTHOCTI KaTioHiTy KV-2-8 y
H-dopmi ontumanbHe MosibHE CHiBBiTHOILEHHS €TAHOJ :
TpuoneaT rilepuHy ctaHoBuTh 4,5 : 1. Iloka3saHo, wo
{HTEHCUBHICTb NepeMilllyBaHHA iCTOTHO BIUIMBA€E K Ha
LIBUIKICTh peakwii, Tak i Ha KOHBEPCito Oii, a 3HKEHHS
temnepatypu Bin 353K He po3Bonsge 3abe3neduTv
NpUAHATHY  WBUAKICTh  peakiuii. BusHaueHo, o
NpPUCYTHICTH BOOM B ETWJIOBOMY CIIUPTI [OO3BOJISE
3MIHUTH SK MIBUAKICTb, TAK i 30LMBIMINTH PIBHOBA)KHY
KOHBEPCiI0 COHSAIIHUKOBOI OJIil.
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AHHOTALIHA Onpedeneno enusiHue mMexHoL02UYECKUX NAPAMEMpPO8 Npoyecca Ha aiKo20au3 NOOCOIHEYHO20 MACAA IMULOGbLM
cnupmom 6 npucymcmeuu xamanusamopos — xamuonuma KY-2-8 ¢ H copme u ¢ ummodbunuzosannvivu uonamu Co’*.
Vemanoeneno, umo onmumanonoii memnepamypoii npoyecca sensemces 353K. Iokazano, umo vacmoma nepemewusanus 80 o6/mun
u bonee He 6UsIeM HA CKOPOCMb PeAKYUU U MAKCUMATLHYIO KOHEEPCUIO MACLA. YCMAHOBNEHO, YO Olisk O0CTNUNCCHUS MAKCUMALLHOT
KOHGEPCUU MACa MOIbHOE COOMHOULeHUE DMAHO: MPUOLeam IUYepuHa OONICHO cocmaegisime He menee 4,5: 1. [loxazano, umo
Hanuuue 5—10 macc. % 600b1 6 cnupme no36onsem NOGLICUNbL KOHEUHVIO KOHEEPCU0 NoOcoaneynozo macina Ha 5—10% npu
ucnonvzosanuu kamaiuzamopa kamuonuma KY-2-8 ¢ H-¢popme. Yemanosneno skcmpemanvhyio 3a6UCUMOCHb MAKCUMAIbHOL
KOHGepCUuu mpuoneama 2iuyepund om co0epiICanusi Kamaiu3amopa 6 peaKyuOHHol CMecl.

Knrouesvle crosea: nooconneunoe macno, aiko2onusma, dManoi, mpuoieam iuyepuna, kamuonum KY-2-8.
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