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Table 1  Properties of FFB feed stock
Density Condensation Metal content x 10 ~° Primary Element analysis w /% Distillation ¢ /°C
p/ g em”  carbonw /% Ni v C H S N IBP 30% 50% 70%
0.882 3.43 6.05 0.970 86.5 12.9 0.190 0.190 191 402 455 518
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Table 2 Surface area pore volume and pore diameter
of samples
Sample A/ e gt v/ em’- g7 d/nm
8301 Ce/Mg-Al 298.32 0.9033x107> 12.111

402 Ce/Mg-Al-Fe 163. 88 0.4480x 107> 10.938
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MgAl, O, MgFe, 0, “ K 0.2% ~1.2%
FCC
2.1.2 Fe 1.2%
S301 S402  0.8% FCC 4
3 Table 4 Influention on DeSO, activity of additivescontent
3 Additivescontent w /% DeSO, activity w /%
Table 3 Reduction activity comparison of additives 0.2 30.8
Sarmol Number of circulation Average of sulfur 0.4 45.5
ample
P 1 2 reduction activity 0.6 70.8
301 47.6% 21.0% 44.1% 0-8 85.7
402 85.7% 53.6% 62.5% 1.0 87.1
1.2 90.3
3 S301
2.2
2.2.1
S402 Fe
FCC
2.1.3 4
WK-ZB
S402
4
5 FCC
Table 5 Desulphurization activity comparison of different additives in FCC Yield
Sample Amount of sulfur Desulphurization
Catalyst
constitution x107° w /%
FCC catalyst FCC catalyst from Nanjin 760 -
S201 Mg: Al=1: 1 750 1.3
S301 Ce/Mg-Al 780 -
s401 Ce/Mg-Al-Fe 2: 1.5: 0.5 640 15.8
$402 Ce/Mg-Al-Fe 2: 1.8: 0.2 670 11.8
6
Table 6  Acidities measured by pyridine-IR
Sample TL TB TL + TB SL SB SL + SB
FCC catalyst 28.72 20.79 49.51 10.07 3.96 14.03
$402 29.47 20.54 50.01 10.08 3.87 13.96

TL—total lewis acid TB—total bronsted acid SL—strong lewis acid SB—strong bronsted acid
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Table 7 Comparison of FCC product distributions in FFB unit
Catalyst FCC catalyst ~ S402
gas 4.56 4.52 )
LPG 16.98 16.75
gasoline 43.10 42.87 Fee
Product w /%  Diesel oil 21.14 21.45 Fe
residual oil 7.55 7.88
coke 6.67 6.71
aggregation 100. 00 100. 00
light distillate oil 64.24 64.32
Liquid yield w /% 81.22 82.07
Conversion rate x /% 92.77 92.30 Fee
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Study on complex desulphurization additives for FCC

CHEN Liang SHI Li
East China University of Science and Technology Petroleum Research Center Shanghai 200237 China

Abstract Environmental concerns have resulted in legislation which places limits on the sulfur content of gaso-
line. However the major source of sulfur in the gasoline pool is fluidized catalytic cracking FCC naphtha
which usually contributes 90% of the total in China. Most economic solutions would be to use an FCC catalyst
additive which could reduce the sulfur content in the FCC naphtha in situ in the cracker itself. Here a group of
additives have been studied. Based on support materials as alumina and magnesium oxide cerium and iron were
added by co-gel method. The additives were blended to 8 000 x 10 ~° with a reference FCC-catalyst. By TG anal-
ysis it was revealed that the additive with cerium and iron would strengthen the absorption of oxygen and turn it
into the oxygen in the lattice and thus make SO, easier to be oxidized and absorbed. The results show that the ex-
tent of sulfur removal of the additive with iron for the FCC flue gas can reach up to 85.7% in a simulating device
while that the reduction of sulfur for the FCC product will reach 15. 8% on the base of FCC-catalyst in fixed flu-
idizing bed FFB unit. It has also been shown that the additive has no effect on the catalyst activity and the
FCC product distributions.
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