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Table 1 Relative crystallinity , Si/Al molar ratio and N, adsorption datas of all samples prepared with different [ OH]/[ SiO, ]

[OH]/[Si0, ] frelative Si/Al S Vi Vo Vo S o
Crystallinity/ % /(m? - g) /(em’ +g) /(em’ - g) /(em’ g) /(md gty /(m® g
0 100 14.5 308 0.29 0.19 0.10 220 88
0.06 100 14.2 311 0.30 0.20 0.10 220 91
0.19 86 12.4 328 0.31 0.20 0.11 228 100
0.35 68 10.2 345 0.42 0.32 0.09 200 145
0.57 37 8.3 316 0.46 0.39 0.07 162 154
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Table 2 Relative crystallinity, Si/Al molar ratio and N, adsorption datas of all samples prepared at

different alkaline treatment temperatures

Sample treatment  Relative Si/Al Sper Vil Voo Viiero Sicro Seso
temp. /°C Crystallinity/% /(m* =gty /(em® - g") /(em’ - gt) /(em’ - g!) /(m®-gt) /(m?egt)
parent 100 14.5 308 0.289 0.187 0.102 220 88
50 92 13.4 315 0.288 0.182 0. 106 228 87
60 88 13.3 325 0.299 0.191 0.108 234 91
70 85 13.2 338 0.302 0.192 0.110 238 100
80 86 12.4 328 0.310 0.204 0. 106 228 100
350 2.3 Ab3E A iE) B 550

W

T
s =
% =
a3
sz

300

250

200

150

Volume/(cm3+ g)

100
parent

50 I 1 I 1 L 1 n 1 I
0.0 0.2 0.4 0.6 0.8 1.0

Relative presure/ (P/Py)
P15 AN [R) Ak B BT 1 28 A0 o 190 0 SR R — I B 25 T R
ERE i

Fig.5 N, adsorption-desorption isotherms and pore size distribution

of samples prepared at different treatment temperatures
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Table 3 Relative crystallinity, Si/Al molar ratio and N, adsorption datas of all samples prepared at

different alkaline treatment time

Sample treatment  Relative Si/AL Sper Vi Vo Viiero Siero S
time/h Crystallinity/ % /(m* e gy /(em® - g") /(em® o gt) J(em’ o gy /(mPegt) /(m’ e gh)
parent 100 14.5 308 0.29 0.19 0.10 220 88

2 86 12.4 328 0.31 0.20 0.11 228 100
5 84 11.6 340 0.33 0.24 0.09 216 124
8 80 13.2 318 0.31 0.20 0.11 221 97
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Effect of Alkaline Treatment on Pore and Acidity of Nano-ZSM-5 Zeolite

ZHAO Wen-ping, LIU Man-li, KONG De-jia, LIU Chun-yan, ZHANG Bao-zhu, GUO Hong-chen *
(State Key Laboratory of Fine Chemicals, Dept. of Catalytic Chemistry and Engineering, Dalian University of
Technology, Dalian 116024 , China)

Abstract: Effect of alkaline treatment on pore and acidity of nano-sized ZSM-5 zeolite ( particle size = 20 ~ 50
nm, Si/Al=14.5) was investigated by XRD, N,-adsorption, NH;-TPD, TEM, IR and NMR methods. The results
show that under alkaline environment, nano-ZSM-5 with low Si/Al ratio mainly has restricted disilication. And it is
more difficult for ZSM-5 zeolite with low Si/Al ratio to desilicate than that with high Si/Al ratio. However, Under
appropriate alkaline treatment conditions ([ OH]/[SiO,] = 0.19~0.35, T = 60 ~80 C, t = 2 ~5 h), abun-
dant mesopores can be created, which results in the surface areas and pore volume increased ; at the same time, the
concentration of weak and middle strong acid was increased, especially the proportion of Lewis acid sites. Different
from the opinion in literature, we think that the increased Lewis acid sites were mainly caused by the naked frame-
work aluminium ( =AI°") , which were generated by alkaline treatment.

Key words: low Si/Al ratio; nano-ZSM-5 zeolite; alkaline treatment; pore; acidity



