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Abstract:

Mesoporous stannosilicate molecular sieves with MCM-48 structure have been synthesized by hy-

drothermal method and characterized by elemental analysis, XRD, N, adsorption, UV-Visible, and FTIR. The re-

sults show that Sn in the synthesis gel can be incorporated into the tetrahedral lattice site of mesoporous MCM-

48. The prepared SnMCM-48 exhibits catalytic performance different from Sn/MCM-48 prepared by impregnation

in phenol hydroxylation.
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Table 1 Composition and physicochemical characteristics of samples
Sample N0, M0, XRD dy), / nm Unit-cell parameter ~ BET surface area™/  Pore diameter /  Pore volume /
Gel Product * %/ nm () “’“ (cm®+g)
SiMCM-48 ® ® 3.448 8.446 1304 2.507 1.01
SnMCM-48/A 1 000 — 3.517 8.615 1297 2.620 1.20
SnMCM-48/B 200 242 3.545 8.684 1173 2.627 0.95
SnMCM-48/C 100 166 3.693 9.046 1039 2.774 0.88
SnMCM-48/D 50 154 3.788 9.279 989.9 2.622 0.40
Sn/MCM-48 — 134

“ Calculated from chemical analysis of the element.

™ Calculated from N, adsorption isotherm at liquid nitrogen temperature.
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Fig.1 XRD patterns of calcined samples

2.3 WRH/BMERERFLS T

K FH N W 75 X i) 28 A il 1) L 25 4 1A
TRAE, MWE 2 ATLLE 2] ,SiIMCM-48 1 SnMCM-48/
C 1 N T2 P/ )I58 BT 25 I8 22 3% 522 L B R0 IV 28 19 Ay L A
fIENO - SIMCM-48 7£ P/P,=0.25~0.30 Z [a] Bl — 4~ %
PR, HAEREE —DECFATA S 3. AF T SIMCM-
48 ,SnMCM-48/C 7£ PIP=0.30~0.35 2 [a] Bl — 4~ %
BR, HAEBE— AT B IS B0 R 5 A [ A A A
TERI] B it N B 2805 (- AL A P (WL 3),
HALIETEAR A a2l ik iy R

BEAh 368 R BET J5 R A1 BJH #5505 FE i 1 L

600 —
b
T 450 a
£
= 3001
[*]
£
=
3 1501
>
0 —_—————
0 02 0.4 0.6 0.8 1
P/P,

(a) SAMCM-48/C, (b) SIMCM-48
P&l 2 A il A TR IRF/ I B 45 3 £

Fig.2 Adsorption/desorption isotherms for samples
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Table 2 Catalytic performance of samples in hydroxylation of phenol

Product distribution / mol%

Reaction time / h Sample’ Phenol conversion/ mol%
PBQ CAT HQ

5 SnMCM-48/C 12.7 16.0 67.2 16.8
Sn/MCM-48 74 ir 79.7 20.3

10 SnMCM-48/C 222 10.9 632 25.9
Sn/MCM-48 16.7 18.8 62.3 18.9

15 SnMCM-48/C 224 11.0 62.5 265
Sn/MCM-48 20.0 10.0 68.4 216

20 SnMCM-48/C 232 10.7 63.6 25.7
Sn/MCM-48 22.7 95 69.1 214

Reaction conditions: phenol=0.47 g; H,0,=0.28 g (30wt%); catalyst=0.05 g; solvent (water)=10 g; temperature=60 °C.

* Sn/(SnMCM-48)=0.95%; Sn/(Sn/MCM-48) =1.00%.
PBQ: para-benzoquinone; CAT: catechol; HQ: hydroquinone.
AN
3 & it

A K A G B A T HA R AR R Y

R LT MCM-48 , i i 5518 f 5 il &
B, AES>T0H B AR b 2 B R A O TR A
FEAE B B B BB, 1 3 1 S A A T A2



%7 8 1

TRk A E B A LT T MCM-48 15 i R AF L2 A e g . 1529 -

¥ FE 2T A % vt T I S DY A ) S5 4 ot T8
$#:%%  SnMCM-48 fLAEA8 K, 78R M A SE g
SnMCM-48 & B i A [a] T 5% HI 12 1t ¥ il %5 19 Sn/
MCM-48 Hyfifb e

SE k.

[1] Kresge C T, Leonowicz M E, Roth W ], et al. Nature, 1992,
359:710~712

[2] Lin WY, Cai Q, Pang W Q, et al. Chem. Commun., 1998:2473
~2474

[3] Pang J B, Qiu K'Y, Wei Y. J. Inorg. Mater., 2002,17(5):407 ~
414

[4] Samanta S, Mal N K, Manna A, et al. Appl. Catal. A, 2004,
273:157~161

[5] Mal N K, Bhaumik A, Kumar R, et al. Catal. Lett., 1995,33
(3~4):387~394

[6] Chaudhari K, Das T K, Rajmohanan P R, et al. J. Catal., 1999,
183:281~291

[7] Lee J W, Yoon S H, Hyeon T H, et al. Chem. Commun., 1999:
2177~2178

[8] Shah P, Ramaswamy A V, Lazar K, et al. Appl. Catal. A,
2004,273:239~248

[9] Romero A A, Alba M D, Zhou W, et al. J. Phys. Chem. B,
1997,101(27):5294~5300

[10]XU Ru-Ren(# 1 N), PANG Wen-Qin(JE 3L %F). Chemistry-
Zeolites and Porous Materials (% F % 5 % 3L 4 # 4L %),
Beijing: Science Press, 2004.145~148

[11]XU Hai-Bing(# ¥ %), WANG Xu-Xu(FE254%), FU Xian-
Zhi(fF 555, et al. Wuji Huaxue Xuebao(Chinese J. Inorg.
Chem.), 2003,19(5):473~479



