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Abstract In this paper, the two-stage riser fluidized catalytic cracking technology (TSRFCC) is proposed
aiming at improving the performance and overcoming the disadvantages of the ordinary one-stage riser FCC
technology (OSRFCC). The distinct features of TSRFCC are attributed to catalyst relay and sub-section
reaction. Daqging VGO mixed by 65% VR as feedstock and ZC-7300 catalyst were used to test the
feasibility and superiority of the TSRFCC technology. A series of experiments were carried out in a pilot
unit. By analyzing the abundant experimental data, the following conclusions can be reached: compared
to OSRFCC technology, in the condition of similar conversion of heavy oil feedstock, TSRFCC can
increase diesel oil yield by 6—8 percentage point, and light oil yield by 1-—2 percentage point. Gasoline
octane number also increases. TSRFCC shows the great potential and superiority in increasing diesel oil

yield and improving product distribution and quality.
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Table 1 Property of Daqing feedstock

Group components/ % (mass)

Density (20C)

Element components

/g o ml! Saturated Aromatic Resi Asphalt H . .
hydrocarbon hydrocarbon st sphatene ¢ N S
0. 9205 52. 37 30. 08 17.47 0.076 12.67 85.91 0.31 0.16
Metal content/pg * g ! Distillation range/ C
Carbon residue/ % (mass)
Fe Ni Cu v 0 10% 20% 30%
4.62 2.52 4. 90 — 0. 095 331 467 491 518
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Table 2 Product distribution of OSRFCC and TSRFCC- |

Product

distribution OSRFCC1 OSRFCC2 TSRFCCl TSRFCC2

/% (mass)
gry gas 4.46 4.56 2.41 2.83
LPG 19.72 17. 84 17.73 18. 27
gasoline 50. 07 50. 47 45.11 44. 86
diesel 15. 15 14. 13 23.44 21. 87
heavy oil 4. 41 5. 84 3.24 3.75
light oil 65. 22 64. 6 68. 55 66.73
coke 6. 38 7.30 8. 17 8. 57
liquid product yield?  84. 94 82. 44 86. 28 85
conversion® 95. 59 94. 16 96. 76 96. 25

D liquid product yield=I1LPG+gasoline-+diesel.
®@ conversion=(100—heavy oil) %.
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Table 3 C; and C; olefin content in LPG/ % (mass)

Olefin OSRFCC1  OSRFCCZ  TSRFCCl1 TSRFCC2
Cs 33.56 34. 56 40.15 37.70
Cy 47.27 40. 83 47.23 47. 49
total olefin 80. 84 75.39 87.38 85. 20

3.2.2 Ak KRR AR SRR, R
SR B fa e & AR AR SOy s A ) AR R
NP R, BRI R, XN
A IR A 7 YRR R R S AR ) R
JEA.

e 4 GV T HUBRN I B SO A5 3 BRI AR AL
BHE. OSRFCC1 fil OSRFCC2 435l /& 5 TSRF-
CC1 #1 TSRECC2 14 B 5 L AH X R 9 565 — B B iz 1
¥, OSRFCC3 K AT 5 L % T 5 TSRFCCL HI
TSRECC2 % Fb iy B Bkl 3. 2800 58 — By J iz
L T AL, BARAE G & R R R
s ERRTI R S R R TR, Hop ek
R & iR K, bR s e s
iz . WFRERNT, SRS SO R Ak P AR
k. 7E TSRFCC T4, 55 Z Bl FH A4k
F. NEEERE SN | TR A A SEAA AR 5 R A S I
PRAET IS, HRIE R AR X B N AR S, B
BeAE, RNMELR I, ARSI 2, [
S5 P R o RS2 MR 1, e R rh ) ke A
T ERE N, Sl S R s e, AR
Rl R S b 1. B R S R bR
XFERE(E I DT T, B S S TR =E b
{ELS T A BT .



5 55 % 55 6 11 B B THE AL R (T AD B T 2RI « 923
Table 4 Composition of gasoline produced by OSRFCC and TSRFFC- |
Items OSRFCC1 TSRFCC1 OSRFCC2 TSRFCC2 OSRFCC3
conversion/ % (mass) 80 96. 56 76.27 96. 75 95.78
n-paraffin 5. 58 5. 40 5. 36 5. 42 5. 11
i-paraffin 23.65 28.12 25.79 29. 90 24. 00
naphthene 7.79 8.07 8. 00 7.65 6. 34
aromatic 18. 86 25.45 16. 82 18. 75 19.02
olefin 44. 31 33.13 44.09 38. 29 45. 47
RON 90. 9 94. 2 90.9 93.2 93.2
MON 78.0 80. 8 78 80. 0 80.0
anti-knock index 84. 4 87.5 84. 4 86. 6 86. 6
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