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Fig. 1 XRD spectra of samples
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Fig.2 FT-IR spectra of samples

2.3 N, W RH-IBE R &5

ME 3 ]l DLE H, Worm-like 4© L 43 T
O N, W B8 Bf 25 i 26 o IV BUIR PR H2 i IS
W, ZBHE B Worm-like A FL 43 T i fy 1 2200k
A FLGEH. BE S 15-Worm-like 89 N, 105 -5 B 25
£k 5 Worm-like /L4 F 0 AHAL, SRy IV 2, 3%
HH R B S v B FLBE AR AF X 018, A FL A5 A IR
b, BE S 25-Worm-like B9 N, W5 B B 25 i
ATk IV Y (L 5 204 B S AR Ak, 36 BA L BE 445
A B R Worm-like 4 FL 25 ¥4 181 2 % 3R, F 5
50-Worm-like A4 N, W% Bff-Hd BfF <5 3R dh £ A 1 #4,
WS AR TLT-T8 2% VAR T 3L U A i AR 25 4. A
Kl 3(h) H Al LLFE Y, #F 5 15-Worm-like 9 BJH



55 60 # B, /3L Worm-like L2 H & & M IL-NF o T HAHF R 561
500 25 H0 18 B [ B A B IR

—=— Worm-like

| —*—15-Worm-like
400 ——25-Worm-like
| —v—50-Worm-like

P[P,

<200
g 175+ —=— Worm-like
S 15l —o— 15-Worm-like
< 150
'!_:0 125} ——25-Worm-like
"’g 100 | —v—50-Worm-like
S 075f
a2 050t P
%0 025} &ALL‘&A
-0.25 ! L
= 1 10 100 1000

D/nm
(b) LS 1
B3 &N, RH-HH 4R

Fig. 3 Results of N, adsorption-desorption of samples
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Tab. 1 Ratio of silica to alumina and pore parameters of samples
AL PN
oy Tk 5 L BET H & fi#/
il 5 7 1 . 7
L] 2(SD /n(AD (m? + g 1) WwERmH/, R/ L7/ WWRmH/,  Rb/ L&/
(m? « g 1) nm (em® « g~ 1) (m? « g 1) nm (em® « g 1)

Worm-like - 535 0 - 0 535 4.7 0.71
15-Worm-like 15.8 410 0 — 0 410 4.6 0.57
25-Worm-like 23.7 155 54 - 0.02 101 — 0.41
50-Worm-like 38.7 312 250 0.5 0.12 62 — 0.16
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Fig.4 TEM images of samples
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Tab. 2 Results of tert-butylation of phenol

HEFEE/ %
A e
HEAL di- A 6-trie
J W3/% 2 TBP 4-TBP 2, 4-di 2,4,6-tri
TBP TBP
Worm-like 3.9 2.2 44,9 52.9 —
15-Worm-like 93,7 7.0 49.6 42.9 0.4
25-Worm-like  90. 6 10.3 41.9 47.5 0.2
50-Worm-like  56.7 16.9 42.7 40. 3 0.1
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Study of micro-mesoporous molecular sieves prepared

by Worm-like pore-wall crystallization

XU Ling, ZHANG Qiang, CHEN Yanchuan, ZHOU Gengxu, GAO Xin,
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LIU Zongrui®

( College of Chemistry and Chemical Engineering, Inner Mongolia University for Nationalities, Tongliao 028043, China )

Abstract: Micro-mesoporous ZSM-5 composite molecular sieves with different silica-alumina ratios

are prepared by hydrothermal pore-wall crystallization method using Worm-like mesoporous molecular

sieve as the silicon source and aluminum sulfate 18-hydrate as the aluminum source. The results of

XRD, FT-IR, N, adsorption-desorption, TEM and other means exhibit that micro-mesoporous ZSM-5

composite molecular sieves are successfully prepared by this method. A series of composite molecular

sieves are used to catalyze the tert-butylation of phenol. The reaction conditions are as follows:

reaction temperature of 145 °C, n(phenol) : n(tert-butanol) =1 : 2. 5. The catalysts with ratio of

silica to alumina of 15 and 25 exhibit high catalytic activity. The phenol conversion rate and selectivity

to 2,4-di-tert-butylphenol are over 90% and 42% ., respectively.

Key words: micro-mesoporous molecular sieve; Worm-like mesoporous molecular sieve; pore-wall

crystallization; catalytic properties



