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Effects of Al,O; pore structure on FCC gasoline
upgrading properties of the nanosized HZSM-5 based catalysts

ZHAO Xiao-bo' ,WANG Wen-ju' ,GUO Xin-wen’, WANG Xiang-sheng’
(1. College of Chemistry, Baicheng Normal University, Baicheng 137000, China;
2. State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116012, China)

Abstract: Two Al,O, supports were characterized by means of NH,-TPD, FT-IR and N, adsorption-desorption.
The characterization results showed that the two Al,O, supports have no significant differences in their total
acidity and acidity strength. The acid sites are mainly Lewis ones, but Al,O,(b) has larger average pore
diameter and pore volume than Al,O,(a). The influence of the pore structures of the Al,O, supports on the full
range FCC gasoline upgrading performance of the nanosized HZSM-5 based catalysts was investigated in a fixed-
bed reactor. The results indicated that the HZSM-5 catalyst extruded with macroporous Al, O, exhibited superior
activity , stability and performance in reducing olefin content of FCC gasoline. The modified nanosized LaNiMo/
HZSM-5 catalyst reduced olefin and sulfur concentration in FCC gasoline by about 83% and 87% within 300 h

time on stream, respectively, meanwhile the gasoline octane number was preserved.
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Table 1 Textural properties of the samples
Sample ALO;(a) AL O,(b)
BET surface area A/(m*-g™") 239 226
Average pore diameter d/nm 6.1 8.0
Pore volume v/(cm’-g™") 0.37 0.45
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—EMF I, 3 2 ATAHL HZSM-5 (b) 4L 5
HZSM-5 (a) #H Hb , B SR A% 1] A ik B A BT R AIG, (H
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Table 2 Compositions and physical properties of the catalysts

Catalyst HZSM-5(a) HZSM-5(b)
ZSM-5 w/ % 80 80
ALO,(a) w/% 20 -
ALO,(b) w/% - 20
BET surface area A/(m”-g™") 366 360
Average pore diameter d/nm 3.5 3.9
Pore volume v/(cm’-g™") 0.32 0.35
Radial crush strength /(N-cm™) 126 118

TR 2 ae A {] ol P b FR Y 44 K HZSM-5 431



1346 wooR 4k

g,
¥

T TR R , S 5 | S A AR A R R 2R3 | R B A 9
THIRRC TP H R 358 i 19 25 3, DL RE S 76 308 1Y
A 1] AR B S T2 A FL S #4 B AS [R) % HZSML-S i
et ge 2w, B 5, & 6 FE 7 40 H
HZSM-5 (a) Fl HZSM-5 ( b) #3851 FCC %
PRI 5 RN S5 R o A 1 e S B[] )
Ak, W HZSM-5(a) S HZSM-5 (b) AL ok
AT PR B FRE M2z R, BRI R e ) 5
R SHAETE PR T R, AL Z R, HZSM-5(b)
HEALFIZETEM (4 48 h N, F=9) s ke & i s AR T
HZSM-5 (a) , 1fii 75 & Fl 5 4 ot 4 B o 3l 2 T
HZSM-5 (a) AL, 4174 = 48 h i, HZSM-5(b)
WAL RN I D7 A Ak AL A L BE 1 5 HZSM-5
(a)AHEEA 4 7 1.1.0.7 #10.5 AT, H
AT UL, AL AL O, HERRR HZSM-5 (b) {4k 5
5 HZSM-5 (a) M L, 75 FCC ¥4 ol i i 72 v BoAF
WP IR 5 AR AL AN A LR e T B e

30 -
l/;
X /D/
= 25| ./
b=l + u]
g
S 20
(5]
g
b}
SERERE
—n—HZSM-5 (a)
—o—HZSM-5 (b)
10 1 1 1 1 1 L | L L
10 20 30 40 50
Time ¢/h
&5 7y e o I SR st ] £ 28 Ak

Figure 5 Dependence of olefin content in product oil on TOS
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Table 3 Evaluation of LaNiMo/HZSM-5 catalyst in FCC gasoline upgrading process
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Weight w /%
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Composition ¢/ %

Time on stream ¢ /h - - Sulfur w/(pg-g™)
olefins aromatics paraffins

24 1.9 50.9 47.2 88

48 2.2 46.4 51.4 74

84 3.0 42.4 54.6 78

108 3.4 42.1 54.5 81

156 5.1 41.9 53.0 85

192 5.3 41.7 53.0 84

240 5.4 41.5 53.1 89

300 5.6 41.6 52.8 86

FCC feed 31.8 31.9 36.3 665
# 4 LaNiMo/HZSM-5 135 4 A1, FCC UM BB Rl Ja 2 &AL T 1
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Table 4 Composition of FCC gasoline before and
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n-Paraffins ¢/% 3.1 7.8 T U RS 0 AR A S0P 0 e e A R ok A T B DT
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o e FCC PEBUTUR eI B Fe i B
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o oo oud - e B B R A it e 26. 6% Ml
Boiling range t/C FFEE R 10. 1% ,E*@%kéibﬂ 12.7% , ¥ 5
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