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Table 1 Effet of steaming treatment at different temerature(T) on physical properties of USY

v/C V,/em® - g Agpp/m” - g’ V,/em’ + g Ay/m’ - g’ Vi.o/cm’ - g’
250 0.354 643 0.331 635 0.023
350 0.346 613 0. 308 590 0.038
450 0.363 604 0.296 570 0. 067
550 0.352 525 0.235 453 0.117

Apir — BET surface area, V, —Total pore volume, V, — Micropore volume, A, — Micropore surface area,

V. — External and secondary pore volume
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Fig. 1 Catalytic performance of USY steamed

at different calcined temperature
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Fig.2 XRD patterns of USY steamed
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Fig. 3 pyridine adsorption infra-red spectra of
USY steamed at different temperature
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Fig. 4 Catalytic performance of USY steamed at 350 °C
for different time
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Table 2 Effect of steaming treatment time

on the acid distribution of USY

Acid amount/mmol - g

vh B/L
L B L+B
4 0.037  0.079  0.116  2.159
5 0.118  0.107  0.225  0.906
6 0.230  0.126  0.356  0.547
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Table 3 Catalytic performance of USY at different steam velocity

0.18 0.38

steam velocity/mL + min™ 0

The content of sulfur in <100 °C
28.35 21.90 22.76

fraction/mg - L

2.4 [z Rrim B X AL P RE B R AT
BN JBE X 350 °C TR K ZRIRAL B S h /Y
USY 7 7Ol AL PEREA 2R, 45 2R7R TS, T LA
A, 7 100 ~ 150 C iR L E A, 120 C B,
FCC PG Be S BV R e i, wl il <100 “C 1R 73
B 8 /N E 16,92 mg « L. B 724 i
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Fig. 5 Effect of reaction temperature on catalytic
performance of USY steamed at 350 °C for 5 h
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Table 4 The content of sulfur in different fractions

of FCC gasoline before and after reaction

The content of sulfur in different

fractions /mg + 1" and V/ml

<100 C 100 ~ 120 C >120 C
feedstock 100.37/34.0  288.92/5.1 360.71/15.9
product  16.92/31.4 37.17/4.0 464.63/19.1
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Table 5 contents of hydrocarbon in the feedstock

and the alkylation reaction products

Types of hydrocarbon  feedstock /%  products/%
4 4.72 3.23
s 24.42 23.97
6 11.57 11.31
c7 13.67 13.50
>(C8 45.62 47.99
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The Study on Alkylation Reaction of Thiophenic Compounds for
Desulfurization of FCC Naphtha over USY Zeolite Catalysts

ZHAO Yu-zhi, LI Yong-hong, LI Lan-fang, ZHANG Li-ping
(Key Laboratory for Green Chemical Technology, School of Chemical Engineering & Technology,
Tianjin University, Tianjin 300072, China)

Abstract; Alkylation reactions of thiophenic compounds with olefin contained in FCC naphtha on USY zeolite cata-
lyst were investigated. The sulfur content had been detected by means of DL-2B-EE microcoulometer. Effects of dif-
ferent reaction temperature and USY steaming treatment on alkylation performance were discussed. The results
showed that the sulfur content in <100 °C proportion can decrease to 16.92 mg/L, when the conditions were as fol-
lows: the steaming temperature 350 °C, the steaming time 5 h, reaction temperature 120 °C. The surface area of
this USY zeolite catalyst had reached 613 m’/g, Effect of the different steaming velocity could be neglected. The
results of the pyridine adsorption infra-red spectrogram suggested that USY zeolite with larger acid sites performed
better on the alkylation reactions.

Keywords: FCC naphtha; Desulfurization; Alkylation reaction; Thiophene; USY zeolite



