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Effects of Al,O5 pore structure on FCC gasoline upgrading properties of the nanosized HZSM-5 based
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Abstract: Two Al,05 supports were characterized by means of NH5;-TPD, FT-IR and N, adsorption-

desorption. The characterization results showed that the two Al,O45 supports have no significant differences bR
in their total acidity and acidity strength. The acid sites are mainly Lewis ones, but Al,O5 (b) has larger

y E3CE

average pore diameter and pore volume than Al,O5 (a). The influence of the pore structures of the Al,O4
ST

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 b EREE
macroporous Al,O5 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.

Key words: alumina support nanosized HZSM-5 FCC gasoline octane number
WA H 12 2013-04-08;
Sk

op R AR A B F FCCYRIH SUSU AR e L 255 H (20090392) ; 35 AR ZUH 17+ — 1 BHA BRI S0 H G5 2
B&7[2012]53645).

TR BB (1972- ), B, EMR A, IH 1, B ##% . E-mail:zhaoxb0514@yahoo.com.cn. E-mail:
zhaoxb0514@yahoo.com.cn

GIRAS:

EABEI, E3CH FOHT A Al 05 FLATHXT K HZSM-5 R AL IO FCCVUMTEBE R B2 0], #REME22244], 2013, 41(11): 1343-1348.

ZHAO Xiao-bo,WANG Wen-ju,GUO Xin-wen et al. Effects of Al,0, pore structure on FCC gasoline upgrading properties of the nanosized HZSM-5 based
catalysts[J]. J Fuel Chem Technol, 2013, 41(11): 1343-1348.
AR S



http://rlhxxb.sxicc.ac.cn/CN/ 8k http://rlhxxb.sxicc.ac.cn/CN/Y2013/V41/111/1343

[11

[2]

[3]

[4]

[5]

(el

[71

(el

[e1

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[11

[2]
[31
[4]
[5]
(el
7]
(el

Mo, TN, wedk, B, FCCTUMRIR BUTUL RN IR AL S AL RIBUR [3]. #REME %274, 2007, 35(5): 572-577. (YANG Guang-fu, WANG
Gang, GAO lJin-sen, XU Chun-ming. Coke formation and olefins conversion in FCC naphtha olefin reformulation at low reaction
temperature[J]. Journal of Fuel Chemistry and Technology, 2007, 35(5): 572-577.)

VERIF, SR, Je2E. AP i AL I AL 2B TMIPI]. Al 546 L, 2001, 32(8): 1-5. (XU You-hao, HANG Jiu-shun, LONG Jun. A
modified FCC process MIP for maximizing iso-paraffins in cracked naphtha[J]. Petroleum Processing and Petrochemicals, 2001, 32(8): 1-
5.)

BRI, TR, BEAETE, HERE. HEACERAE 2 i SO SEI T ORI R 5 [31. Al 546 T, 2001, 32(11): 1-5. (ZHONG Xiao-xiang,
ZHANG Zhi-gang, LI Shi-ke, KANG Biao. Development and application of MGD technology for producing more LPG and LCO[J]. Petroleum
Processing and Petrochemicals, 2001, 32(11): 1-5.)

W UAR, EIRAE, A, AR UG BER—FDFCC L Z[J]. Arililiil 546 L, 2004, 35(8): 6-10. (MENG Fan-dong, WANG Long-yan,
HAO Xi-ren. Technology for reducing olefin in cracked naphtha-FDFCC process[J]. Petroleum Processing and Petrochemicals, 2004, 35
(8): 6-10.)

R, AL, BT A R R GIIIRIDOSEAR[J]. h [ LA}, 2004, 6(4): 1-8. (LI Da-dong, SHI Ya-hua, YANG Qing-yu. Low
sulfur low olefin gasoline production by RIDOS technology[J]. Engineering Science, 2004, 6(4): 1-8.)

R, B, I, o). AR InEUR R A IIRSDS- LI TF R [I]. Al 546 1, 2003, 34(7): 1-4. (LI Ming-feng, XIA Guo-fu,
CHU Yang, HU Yun-jian. Preparation of selective hydrodesulfurization catalyst RSDS-1 for FCC naphtha[J]. Petroleum Processing and
Petrochemicals, 2003, 34(7): 1-4.)

Wy, 2ner, skesy . PBHRTHE AL ML RAHR[I]. HliEaR 5 TR, 2005, 35(3): 28-33. (YANG Chao-he, SHAN Hong-hong, ZHANG Jian-
fang. Two-stage riser FCC technologies[J]. Petroleum Refinery Engineering, 2005, 35(3): 28-33.)

ZHANG P Q, WANG X S, GUO X W, GUO H C, ZHAO L P, HU Y K. Characterization of modified nanoscale ZSM-5 zeolite and its application
in the olefins reduction in FCC gasoline[J]. Catal Lett, 2004, 92(1/2): 63-68.

BAHE, BIRT, 24, W5, SRR, EAEQPKZSM-5i A 7EOTAVUIN BRI BRI T[], Th EAT (4 B4k, 2004, 14(1): 317-322. (HU Yong-
kang, ZHAO Le-ping, LI Yang, ZHOU Yong, GUO Hong-chen, WANG Xiang-sheng. Development of OTA technology for olefin removal of
full range FCC gasoline[J]. The Chinese Journal of Nonferrous Metals, 2004, 14(1): 317-322.)

ZHANG P Q, GUO X W, GUO H C, WANG XI S. Study of the performance of modified nano-scale ZSM-5 zeolite on olefins reduction in FCC
gasoline[J]. J Mol Catal A: Chem, 2007, 261(2): 139-146. __ rt

ZHANG P Q, GUO X W, WANG XI S. Characterization of modified nanoscale ZSM-5 catalyst and its application in FCC gasoline upgrading
process[J]. Energy Fuels, 2006, 20(4): 1388-1391. i

FERUA, BREE, AR, Tl Zn/HZSM- 5580 5 AL 71 Zn 5 23 -7 0 B IR A T IR [3]. RARAAE T, 2001, 26(2): 6-9. (YIN Shuang-feng,
CHEN Yi, LIN Jie, YU Zhong-wei. Study on synergistic action between Zn component and HZSM-5 in the Zn/HZSM-5 catalyst for
aromatization of light paraffins[J]. Natural Gas Chemical Industry, 2001, 26(2): 6-9.)

WEURLE, WP, T, B, B AR I ZSM-5 40 T A AR i S LI]. HVEMESE S, 2012, 40(6): 727-731. (JI Yuan-yuan, MAN Yi,
WANG Huan-ru, YANG Ji. Influence of adhesive on the performance of extruded ZSM-5 catalysts in naphtha cracking[J]. Journal of Fuel
Chemistry and Technology, 2012, 40(6): 727-731.)

E2EY, EARAR, ORI AR TG A 4 5k hE, 1260126[P]. 2006-06-21. (WANG Xue-gin, WANG Xiang-sheng, GUO Xin-wen.
A method on the preparation of superfine particle zeolites with a five-membered ring: CN, 1260126[P]. 2006-06-21.)

ZHAO X B, GUO X W, WANG X S. Effect of hydrothermal treatment temperature on FCC gasoline upgrading properties of the modified
nanoscale ZSM-5 catalyst[J]. Fuel Process Technol, 2007, 88(3): 237-241. , ri

VARGAS A, MONTOYA J A, MALDONADO C, HERNANDEZ-PEREZ I, ACOSTA D R, MORALES J. Textural properties of AI203—TiO2 mixed
oxides synthesized by the aqueous sol method[J]. Micropor Mesopor Mater, 2004, 74(1/3): 1-10. . rf

ZEW, TARW]. T IR A AR R IR IR RS [I]. 46 DI, 2004, 18(11): 8-9. (QIN Lang, WANG Ya-ming. Discussion on the causes of
coking deactivation of zeolite[J]. Chemical Industry Times, 2004, 18(11): 8-9.)

WRERSS, IR, FEARAR, RO, B, T, e BB F X A RHZSM-5 B E T B ML R B M [J]. REMLEI], 2011, 39(06):
449-454.

SRI, ML, BRI, ARG Y O R A OB A R B B A SRR 5[] RME A, 2010, 38(05): 571-575.

TR, B, m AR, R A X 2 A ke 16 24 A0 VI SO S [J]. WML %244, 2009, 37(03): 311-317.

SER, MooAn, ER, ARAE, k. A0 R VRN ST R R 0T 2 7 I TR R Bl ) AE R AT D] BRRME AR, 2008, 36(04): 431-436.
Bolots, £ W, mddk, WAV, FCCYMARE SO FE 16 74 e A6 S AL AR [J]. IRBHME 224, 2007, 35(05): 572-577.

Mok, £ W, B, AR, ARV SUR R N B) ) R [I]. MR AR, 2007, 35(03): 297-301.

WA, R, IRIGHR, SE W, AT B ol Lk AT 1 6 2R A Ak B A Ak ) b i R[], REMEAESE4, 2007, 35(03): 302-307.

XARE, TR, EAHTE, S, AT 7E SO HBEE AT AL L FCCYnl i InA Ui [3]. RMEAE 244, 2004, 32(03): 367-371.






