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Alkylation of benzene with ethanol to ethylbenzene over bowl-like hollow

ZSM-5 zeolite catalysts
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Abstract: Based on the alkylation of benzene with ethanol to ethylbenzene, bowl-like hollow ZSM-5 is selected as
parent catalyst to evaluate the reaction in a fixed-bed reactor.The reaction conditions are optimized for the alkylation over
HZSM-5 parent catalyst.Then ,the catalytic performance of the catalyst obtained by modifying the parent ZSM-5 with both
hydrothermal treatment and P or Zn component is evaluated in the alkylation. The results show that the catalytic
performance of HZSM-5 parent catalyst remains unchanged after having experienced continuous reaction for 100 h.The
conversion of benzene is maintained at about 13. 4% ,the selectivity of ethyl is 97. 8% ,and the mass fraction of xylene is
kept at 3 400 pg-g™".The modified catalyst by both hydrothermal treatment and single component can further increase the
selectivity of ethyl and reduce the mass fraction of xylene, over which the conversion of benzene exceeds 10%, the
selectivity of ethyl exceeds 99% ,and the relative mass fraction of xylene is less than 700 wg-g™" when the molar ratio of
benzene to ethanol is 6,the reaction temperature is 340°C and the space velocity is 6 h™'.Therefore , the modified hollow
ZSM-5 catalyst has excellent application and development potential.
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O, 28 P Yl 5 U J5 28 72 8 HZSM -5 (1) 55 1R
JI38 A g T AR R L ) IR AL B 17 R 1 B 0 T AR
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W, BB PP SR AR S R D SR EE A T T
RETT R e 18 A, Lo R PO P R A (R R R, R A
P CPE AT LK S FR 4 AL R S5 R, (A AL - 2 e
FARE AL S 2 ORI A TR T, 55 R i
R RSB PR B o AR AR, & Zn FAZH Sk
PR S5 B4 A 751 = B 2 i T 50 o g T AR T I,
B Zn SCPE IS AT 0 5 R 1 K T R, e IR e I
TE U ZnO 2378 35 43 07 98 R 14 07 553, PRI 0k, 000 461
TR AR 3% —Zn/ HZSM =5 14 55 T 56 B 06 T AR
WA T R, 59 IRIR A T /D  ORF AL R RS, 7K
PAL B 23 5E R HZSM -5 1 38 9% it B 168 5 555 1R it
A T ARSI A Tl /N 553 1 A0 o e ) IR IR AR S, 5B
TRHAKE B AL ) ) R o 5k B % TR o X8 KR T B
KA BERT LSRR 43 F 0 B 2840, S 3R & T
R, DR LR B AL 3R — B R RO B AR, 420K
AL P55 B 43 07 2R O () A TR 1 5 T B
WA EL AR T G, I B R S AR T I, T 2R S AR AL
AR R R AR TR SRR 0 I WS R R s A7 )
P, BBy — FE 2R AR 5 A A3 AR T 700 pe/g; 59
T 158 6 0 1P REUAF A B2 43 el B A AR 38 ) A A7)
HET TR, Rk /b, [ R L3R — A BRAIL, R
ARG T 10% , 0] UL, A4k 50 A% R 1 o e AiF &5
Je 5 Al S5y 25 AR —F

N

100 200 300 400 500 600
REE/C

B

1—HZSM-5;2—5% P/HZSM-5;3—3%~7n/7ZSM-5;
4—HZSM-5-HT-500;5—5% P/HZSM-5-HT-500;
6—3% 7Zn/HZSM-5-HT-500
B9 TREAREAHMES7TE HZSM-5
4-F 0% B9 NH,-TPD % [{

CLRIE 2R - 2 b LA ) 2 R B 58 v, — i
T HIE RS EUIE T 800 we/g, 1M1 SR FH BY /K #A 4 B
AL TR A et R AR 1 2 R AL, ZEORIE
AR AR TR T B 99. 9% = 7= W) £ 3k
PEAEFRT 700 wg/g B9 W KA R, EA R
Tl FH RS,

3 #ig

(1)235¢H ZSM -5 4 0 HoAg /N 25 2] B9 kr

SKHE K . DB ZSM-5 D F A FE- 2B REELHIS EKEVHR - 191 -

TR A R R R mi IR b 25 25 44 | R otk i R ik
FIAE IR - LB B AL il 278 R R 8 v R4 1)
i PEBEFIAR 4 1) S i AR M, 7% 223247 100 h kg
TRFFREAANAE

(2)RHTE P Zn B2 53 2 PE2S 78 HZSM -
5 HTFRE QB AT & 28 RN, AR FE— 8 R
EEALRATHE T, PTLATE M B = R B 4348, 1H Y
=T 1000 pg/g; >R FHZKIAL 3 el tE 28 72 R HZSM -
5 TR OB AL T & 2R RN, — W R it it 43
BALT 1000 pe/g, AR R W ARAL, 25604
A3 AR K A B S O 9 25 52 7 HZSM -5 i
b5, AT LA 55 AL R 2 1%, LB ik
99. 9% F1 WA B i i B 2 700 pe/g LA R, BA
AR A1) Tk 7 FHFF & i 35t
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