it 7 R

2010 Chinese Journal of Catalysis Vol. 31 No. 6

XE %S 0253-9837(2010)06-0701-04 DOI: 10.3724/SP.J.1088.2010.91150 FRILIL: 701~704

HRIEFBFIZEF F 2R R RN AL R R E L RE

K%, mBX BEL HEKR RKH

WA T e As b o R B TR AT P L, LT KR 030006

WE: DR 1,1-X[(2-= LA S REIE) 23K — 74k (BTEF) Al IFEHE IR £ 16 4 1 SR A4, LA+ /N ek = W L Ak 4y 540 5
i) 1), SR LR o T gk D e AR K S I LA BURE e AR (PMO-Fc). [RIIN L BTEFR S & i 77, LAY 24 8 23 B, SR i 42
%l T Fe-MCM-41 Z A A AL RE. SR N WY B XA R AT I 35 56 FB BRI ZL A1 60k 55 T BOW M RLIEAT 7 3RAE, VRO T 3
AL RSB R NG k. 45 SRR W, PMO-Fe BA )7 10 = 47N 7 TR AL T8 254, 8 K1 Lo SR T FRRTFLAR AR, 78 28 78 Ak I 8 v 22 B HY
EE Fe-MCM-41 55 i R4 A 7% e, 258 193 11 18 386 4 R % 53] by 65.3% F 20.2%.

KRR EE LI TRk REREERUGG A ILAMRL 24tk K R KW

PESES: 0643 XERFRINAD: A

Ferrocene-Containing Hybrid Mesoporous Materials Prepared by
Co-condensation and Grafting Methods and Their Catalytic Properties

ZHANG Tieming, GAO Pengfei, GAO Chunguang, YANG Hengquan, ZHAO Yongxiang™

Engineering Research Center of Ministry of Education for Fine Chemicals, School of Chemistry and Chemical Engineering,
Shanxi University, Taiyuan 030006, Shanxi, China

Abstract: A new Ferrocene(Fc)-containing periodic mesoporous organosilica (PMO-Fc) was synthesized directly through co-condensation
of 1,1'-bis[2-(triethoxylsilyl)ethyl]ferrocene and tetraethyl orthosilicate using supramolecular templates of cetyltrimethylammonium bromide
as structure directing agents. A hybrid material, Fc-MCM-41, was also prepared by covalently anchoring ferrocene onto the mesoporous
silica material MCM-41 using toluene as the dispersant. The prepared materials were characterized by nitrogen adsorption, X-ray diffraction,
transmission electron microscopy, and Fourier transform infrared spectroscopy. The results showed that PMO-Fc had an ordered
two-dimensional hexagonal mesostructure, higher BET surface area and pore volume. In the hydroxylation of benzene to phenol, PMO-Fc
was highly active with 65.3% of phenol selectivity and 20.2% of phenol yield.
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Fig. 1. N, adsorption-desorption isotherms and BJH pore size distri-
bution of periodic mesoporous organosilica-Ferrocene (PMO-Fc) and
Ferrocene-MCM-41 (Fc-MCM-41).
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Table 1 Structural parameters of PMO-Fc and Fc-MCM-41 samples

Sample Ager/(M?g)  Poresize (nm)  Pore volume (cm®/g)
PMO-Fc 1081 2.2 0.66
Fc-MCM-41 825 2.2 0.47
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Fig. 2. XRD patterns of PMO-Fc and Fc-MCM-41 samples.
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Fig. 3. TEM images of the PMO-Fc (a, b) and Fc-MCM-41(c, d)

samples.
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Fig. 4. FT-IR spectra of Fc (1), PMO-Fc (2), and Fc-MCM-41 (3)
samples.
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Fig. 5. TG curves of PMO-Fc and Fc-MCM-41 samples.
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Table 2 Benzene hydroxylation over different catalysts

Catalyst Phenol selectivity (%) Phenol yield?* (%)
Fc 65.2 205
PMO-Fc 65.3 20.2
Fc-MCM-41 58.7 15.7

*Based on H,0,.
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