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[Regular Paper]
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The oligomerization of light olefins, such as ethylene, propylene, 1-butene and isobutene, catalyzed by methane-
sulphonic acid (MSA) was evaluated to synthesize liquid hydrocarbons in a high pressure continuous flow reactor
for 250 min at 20 to 40°C. The liquid hydrocarbons separated from the MSA catalyst were analyzed by
combined gas chromatography with mass spectrometry. The hydrocarbons were classified by molecular weight
as gasoline, kerosene and light oil.  Although ethylene and propylene were slightly dissolved into the MSA, no
further liquid product was obtained after the reaction period. The yield of liquid product from isobutene was
larger than that from 1-butene. The selectivity for gasoline was lower than that for kerosene or light oil. The
recovered MSA was replaced 10 times into the reactor to elucidate the effect of recycling on catalyst deactivation.
The activity of recycled MSA was the same as the fresh catalyst. On the other hand, the reaction mixture
catalyzed by sulfuric acid was not separated into the hydrocarbon layer and catalyst layer after recycling 3 times.
Oligomerization of 1-butene with a small amount of water to clarify the effect of impurity showed that the

catalytic activity of MSA sharply decreased with water content.

for the selective synthesis of gas oil from butenes.
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Reaction temp.: 20~40°C
Reaction press.:3.0 X 10° Pa
Gas flow rate: 50mV min
Catalyst vol.: 100ml
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Fig. 1

Experimental Apparatus for Olefin Oligomerization
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Fig. 2 Relationship between Olefin Flow Rate and Reaction Time
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Fig. 3 Effect of MSA Recycling on LHC Yield and 1-Butene
Conversion at 20°C
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Fig. 5 Effect of Reaction Temperature on Selectivity over MSA
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Fig. 6 Effect of Reaction Temperature on Selectivity over H,SO4
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Fig. 11 Effect of Reaction Temperature on LHC Yield Calculated

from Eq. (3)
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272572,

POBEEA B T4 &, UBBEIIRE <R 5%, LHC D
BIREAST ) ANIBIT L7z LA L, 2O bIZhE L,
MSA ZHWA 77 VHEOF ) TXA)¥—T a3y Tid, F&L
THHB L OB G0 KT 5 2 DG h 572,

4. # B

MSA Zfiiiit s L CFL >, YO0l Y, 1-770BIO
AVTFoDF) TAYEL =33 %20C 205 40C DR
BCITo720 COISIEAL 74 YENPMSAIERL, Zh
WCHIER TSP ET L2 = F Ly, JuL vigbdh
|2 MSA (2 L7278, RARY (LHC) 3o o7z,
1-7F Y DORUSHEEL, 4V 77 Y ORIGHEE X ) /NS,
LHC 55N 7z, £ %E GCMS /it L7z e 25, b %
WIS E T, V) VESIED T TH o7z B
SAEPORRE L & I LL, REO LA L LBIIH VY ¥
BAOAHEEML 72 20, IRREL L dicH ) T2 ) ¥—T 3
Y3 QEIE SO ELIICHET L2 b E R ST,

FISHEDO MSA #[LL, ZHUIHiR 77T v EEME LT
BUBEAT o 724558, MSA (10 m#HE LAEH %2 LT iGHEAME
TLadroZe LML, MEOKERINT S &GS L

Vol. 50, No.4, 2007



194

WAL, 3wt% OKRBEINTIE, 1F&AEEEILEDbNI,

BOBHEPHAG LA L 7 4 VEHOMSEEO 1IRICIHEIT 5
LT, A oRGEEERE KOz, FUGHEEER L ]G
REOBED S AT O LAV F—2H I L2825,
109 kJ/mol 1272 5 72,
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20C %5 40C DI E T 250 min SR & 1T 5 720 VR RALAKTE
o EERR, BHEONEIODOWI A A s u< b7 T 7 THITL
SFESANSHT V) Y, fTlE LTRSS L, =L
YELTTREL VI, bIDII MSA ICEM LA, WIRAE
B SN hotze 1-77 w2 FERHC L7z & & 0fekRAL
KEOWEIIA VT T IV DBl hotze T2, ERLT
WCRIRALKTRNE, AV ) a7, -G OBREFELK
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&Ll ol

B D EESIL E HAH 2179 720, EHFEAMEE 2 10 0
DR LTS Mk L7228, (& A LHILIZBE S 2o
Too THUTK LT, F—4&MFCRmREMEEE L8 &, 30
DY E L THRAKEE ERIRIE ST HECE R ol T 72,
A OEEETRD HWT, LEOKE MSA IZRINT 5 &
FVITAVE= a SEEIE LS L
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