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Technical innovation of fluid catalytic cracking for heavy oil processing

GAO Jin-sen, WANG Gang, LU Chun-xi, XU Chun-ming

(State Key Laboratory of Heavy Oil Processing in China University of Petroleum, Beijing 102249 , China)

Abstract : Facing the challenge of heavy oil processing, the chemical engineering details of flow characteristics, heat transfer
in fluid catalytic cracking (FCC) riser reactor and the mechanism of cracking reaction, were particularly described, which
were based on the fundamental research of turbulent gas-solid two-phase flow and lumped kinetics theories. In order to maxi-
mize the light oil yield and obtain clean gasoline, a new idea of " zoning-regulation" was proposed according to the parallel-
sequential reaction mechanism and competing-adsorption between different hydrocarbons. Then the reaction performances of
feedstocks with different properties were met by their optimal catalytic conditions. In view of the above works, a series of pro-
cessing or new technologies matched by the novel structures or special equipments were successfully developed.
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Fig.1 Sketch map of petroleum hydrocarbon

catalytic cracking process
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Product yield distribution along riser height
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Fig.3 Key equipment technology for FCC latter

reaction system
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Fig.5 FCC naphtha upgrading

technology for olefin decrement
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Fig.4 Reaction process of FCC naphtha upgrading for olefin decrement

—AER,
4 EMEULRULIXELEAR

ZAFR R R B R TSGR AR
R ERE RO R RSN 11, HOR, JTAF
KM RS BB Mt i B LU AN W, J5OREAY
JRA AN 25 oA fik i A 2P A ) £ A 7 A
A TR R H R, B E A DALV R — L8354
AR GBI A BRI B B B 55 A me s A [
o) BIRAE— @R sl 1T I el H APy ™
AR ELEAE I LEFAR B N AT LAFE B 1 ST 4
AT A5 ) L R 22 Bl A SRy — A3 T 2 X
R B A — BN X A T s LA, th T2
B A BN DA, SO R TESY

BT X E I AR AL SN D R AR, LA il
FRTR B A R o (e AL A T 2B S, Bt



- 184 - T E B K FEFR(ARFFR)

2013 £ 10 A

T HERRIRIE NP | Y B K A
PRI 3 DX ) 2 3 L 2 A S 043 DX b ) 4 i I
IR T B AR, B« A e 24 Ak N 2 X B 4R R
(MZCC)" "I 6) , b AR E I T s
T35 7 e LSS E I BIRISCRE R 3.2% 1%
TR BRI 3/5 ~2/3 B Er Ak 1/5 245
0%

R P

i
=

6 EUREZRPERR
Fig. 6 Multi-zone coordinated-controlled

fluid catalytic process
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Fig.7 FCC zoning process

for coker gas oil
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Fig.8 FCC zoning process for heavy

oil after fractionation
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