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Exploration of process conditions for pyrolysis of
gas oil to produce light olefins
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Abstract: As pyrolysis feedstock, gas oil boasts obvious advantages in boosting production of
light olefin. To further verify this, an experiment was conducted to explore the effects of
reaction temperature, mass ratio of water to oil and loading of petrol coke upon the yields of
light olefin produced by pyrolysis of gas oil, by using petrol coke as heat carrier. The results
show that the effect of reaction temperature on the product distribution of fast pyrolysis of gas
oil is the most obvious; the yield of ethylene and the total yield of olefin monotonically increase
with the increased reaction temperature, and the yields of propylene and butane reach an

optimum value. The reaction time of gas oil with petrol coke is determined by the mass ratio of
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water to oil, which is inversely proportional to the yield of light olefin. The loading of petrol
coke affects the reaction state inside the reaction apparatus, which is determined by the
dimension of the apparatus. Finally, with reaction temperature being 700 °C, mass ratio of
water to oil 2. 04 : 1 and loading of petrol coke 60g, the yields of ethylene, propylene and
butene are 16.36%, 10.99% and 4. 20% separately, total yield of light olefin can reach up to
31.55%.

Keywords: gas oil; pyrolysis; light olefins; process conditions

LR [E A SN T S %0 S IR S5 AR AR A3 00 5 SR BRI 0 FT . 0 RO o 1 44 7 A I
SRRV S . ZRTIR BB R LB B 52 T AR B g R o A7 1 2 S A/ L A 77 AR
TR 2354 14 110 A A5 1 22 TR (o 452 B AR TG 1k 1 R T 37 X AR e e 1 i 004 R PR 5K DRI 7 AR i s e =
SRS B Y R BT T A (0 3 AR e s et 7= R i) T BAT LS 3

ANTR B SR P T B 2 BRI S5 Y 22 5 JHL 2R A R IR O e 0 7 M 2 2 R OR . A i A O 2
it DEORL o by T B R DR S R N 55 A e HEAS bR 5 U ORI B Jm AL S W R A i LA
PRI T i 1 B LA A+ 7 30 AR B s e ™ 2 0 i B AT W SO 80 o e o o o o o Al 8 B2 o JR 4 O 34
o I R R S R AR A T L A R A GRS B N R I RS 2 R BEE e , ELERAE AR L R [
P IMF 22 0F 5 R AE N SEARSC R RF 5 ) o 5 22 AN TR] AR R 28 3 B % 0 i 6 Sl AR SR B 9 AN [R) 52 B 5%
(EDSRGRIHFLEAS AR AT

1 E

b

1.1 REEhFHREE

JiARk i g et ) PR JBT 4R < %% BE (FE 20 “C ) 2y 0. 859 3 g/em’ ;38 B & B2 (FE 100 CHP) Ky 3. 47 mm’ /s;
TEENN (T = 80,.C H 83.88%,H HF 15.59%,S K 0. 46%. N K 0. 02%; &8 & &.Ni H
0.06 pg/g,V }0.03 pg/g: ELHRLIT I AR &5 65.53% . 5/ ke i 22, 74 %0 8 i 11. 61%, Wi 5 IR
i 0.12%,

AT A PR AN R HERE Bl 0. 834 g/em’ s Tk 43 #7 o [ 2 Bk S 91. 79 %6 VK Ar 2 7. 89 %0 HE K 4y
0.32% s TEEHT R EAH0O . C H 95.02%,H K 3.29% .S H 0. 32% ,N K 0. 99 % s ki B 434 , 100~120 H
ti 18.73%,120~200 H 5 75.43% , KT 200 H 5 5.84%.,

1.2 ZWERBEBRFWHN
SR ORI A PR S 56 24 L SC B TR AR AN IR 1 BT o 4% RS B0 A% 1 T A 1 e 3ok 0 4R K O i A g

6
—

\/

..

! ———

1—RHEXHFER;2AM;3 ARV ;4B P55 R LRR B E; 6 R BB 7T LBRE;SART>BELE;
9= F R P10 BXNAFTH; 11— FAR; 12— AAEEM,
B 1 i ah e 2 g e e

Fig. 1 Experimental apparatus of gas oil catalytic pyrolysis
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