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Fig.2 SEM images of HZSM-5(a), 1.1%B/HZSM-5(b) , 1.3%B/HZSM-5(¢), 1.5%B/HZSM-5(d) , and
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Table 1 Specific surface area and pore volumes analyses from N, physisorption

Surface area/(m” - g™')

Pore volume/ (em® - g™')

Catalysts
BET Micropore External Micropore Total
HZSM-5 297 250 47 0.13 0.26
1.1%B/HZSM-5 216 180 36 0.10 0.23
1.3%B/HZSM-5 242 149 93 0.08 0.23
1.5%B/HZSM-5 248 168 80 0.09 0.21
1.7%B/HZSM-5 163 110 53 0.06 0.14

R T WA BRI iR B RN R i () AR Ak, X wl —
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HZSM-5. WO J 0 4 Ak 7] 5 IR o 0 355 IR 1 4 1L
HZSM-5 K, DB SCrE S | AGET B 55 PR AL

HZSM-5 Fii el 4 4 4k 7] Py-1R Qn&l 6 FroR,
TE 1546, 1445 F1 1489 cm™" &b AWz W ige | 43 5%k 7
B2, LR, B BRI L BRILFIBRIEN 7. 2 gk
TB/LIITFE S5 . W& Bk &8, B/LIE

> L
E 3.0
=
=
=
»n 2.5

2.0

1.5 1 1 1

0 200 400 600 800
Temperature/"C

Kl 5 HZSM-5 Al fiE AL 5 NH,-TPD 5
Fig.5 NH;-TPD profiles of HZSM-5 and boron

modification catalysts
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Table 2 NH;-TPD and Py-IR characterization of HZSM-5 and boron modification catalysts

T/ C Acid amount/ ( mmol g™' cat™")
Catalysts B/L
LT Peak HT Peak Total acidity Weak acidity Strong acidity
HZSM-5 98.8 344.7 0.123 0.080 0.043 2.1
1.1%B/HZSM-5 107.0 - 0.203 0.203 - 2.3
1.3%B/HZSM-5 108.7 - 0.217 0.217 - 2.3
1.5%B/HZSM-5 113.5 - 0.216 0.216 - 2.3
1.7%B/HZSM-5 125.7 - 0.261 0.261 - 2.7

Mot JERE IR, SIS A HZSM-5 5, didE T
HZSM-5 RYSRERDE , F=A 35S B B,
2.2 L IERE

FA 4 P s R AR SR . HZSM-5 R i P A 75
AL SR B L 3. IRl LA, X H 2R
SR B 3L AL S N Y 7, ER AR AR R R TR

LSS A W22 5. DL HZSM-5 1E b 5t
AL RN 22.50%, *F — H 28 1 3% & 1A
64.31%. YT T W Se v AR, Bl 2 00 £ 2804 Ay 3
i, FOREAL SR, {ER X R R
AR, 7E 1.7%B/HZSM-5 1L 57 1 3K15 98.57% %
THORERRE, (BRH ORI RLRAUR 3.62%.
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Fig.6 Py-IR spectra of HZSM-5 and boron

modification catalysts
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Table 3 Catalyst performance intoluene alkylation with methanol over the different catalysts

1.1%B/ 1.3%B/ 1.5%B/ 1.7%B/
Catalysts HZSM-5
HZSM-5 HZSM-5 HZSM-5 HZSM-5
Conversion of toluene/ % 22.50 11.20 9.50 8.21 3.62
Products distribution (% ( weight percent ) )
Benzene 0.17 0.01 0.02 0.01 0.01
Ethyl benzene 0.07 0.05 0.05 0.04 0.02
p-xylene 12.2 9.75 8.57 7.38 3.22
m-xylene 5.39 0.16 - - -
o-xylene 1.78 0.32 0.19 0.15 0.07
4-Ethytoluene 1.37 0.37 0.32 0.30 0.20
1,2,4-Trimethylbenzene 0.59 0.40 0.25 0.21 0.07
1,2,4,5-Tetramethylbenzene 0.02 - - - -
Others 0.19 0.16 0.12 0.12 0.04
Fraction of xylene/%
p-xylene 64.31 95.31 98.00 98.01 98.57
m-xylene 26.83 1.56 0.00 0.00 0.00
o-xylene 8.86 3.13 2.00 1.99 1.43
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The Effect of Boron on HZSM-5S Zeolite Acidity and Shape Selectivity

WU Chao, JI Dong, DONG Peng, LI Hong-wei, LI Gui-xian
(School of Petrochemical Engineering Lanzhou university of Technology, Lanzhou 730050)

Abstract: The effect of boron on acidity of HZSM-5 and the alkylation of toluene with methanol into p-xylene was
studied. The catalyst was characterized by XRD, SEM, N, adsorption/desorption isotherms, NH,-TPD and Py-IR.

The results of characterization indicate that boron-modified catalyst had almost no strong acid but more than weak

acid amount of HZSM-5. As the increase of boron content, both weak acidity and B/L. were increased, and new

weak acidity were formed on HZSM-5. Xylene isomerization reaction and xylene further methylation were inhibited

over weak acidity. Experimental data show that with the increase of weak acidity, the selective of p-xylene generally

increase and toluene conversion decrease. As compared with HZSM-5, the amount of weak acidity for 1.7B%/
HZSM-5 was increased 226%. Thus, 1.7%B/HZSM-5 catalyst showed the selectivity of p-xylene was 98.57%.
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