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Preparation of BiVO,-MCM-41 Composite Catalyst and Its
Photocatalytic Activity for Degradation of Methylene Blue
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Abstract The BiVO,-MCM-41 composite catalyst was prepared by supporting BiVO, with monoclinic scheelite
structure on the surface of MCM-41 molecular sieve. The BiVO,-MCM-41 samples were characterized and their
photocatalytic activity for degradation of methylene blue was measured. It was found that the zircon structure or
tetragonal structure of BiVO, was first crystallized on the surface of MCM-41 molecular sieve and under the hy-
drothermal treatment the monoclinic scheelite structure of BiVO, was formed from the zircon structure or te-
tragonal structure. The catalyst possessed a larger specific surface area and therefore improved its photocatalytic
activity for degradation of methylene blue owing to the increase of adsorption performance.
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48 h 2 a MCM.- Sample A m’g Ve om’ g D, nm
MCM-41 420.0 0.545 4.13
41 BiVO, 2.5 — —
BiVO,-MCM-41 mix * 402.0 0.531 4.05
BiVO, t -MCM-41 207.0 0.278 irregular
BiVO, s -MCM-41 133.0 0.283 irregular
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Fig 2 N, adsorption-desorption isotherms and pore size distribution
of MCM-41 and different catalyst samples
a N, adsorption-desorption isotherms
1 MCM-41 2 BiVO, t -MCM-41
3 BiVO, s -MCM-41 24 h 4 BiVO, s -MCM-41 48 h
5 BiVO, s -MCM-41 96 h
The time in parentheses after BiVO, s -MCM-41 means

b Pore size distribution

the hydrothermal treatment time.

" Mechanical mixture of BiVO,; 0.7 g and MCM-41 5g .
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Fig 3 Microphotographs of BiVO, s -MCM-41 24 h sample

a SEM b TEM
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Table 2 EDS analysis results of 3 typical areas in Fig 3 a

Mole fraction %

Element

001 002 003
Si 94.8 14.9 24.9
\% 1.8 37.2 39.3
Bi 3.4 47.9 35.8
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different catalyst samples
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Fig 5 Adsorption performance and photocatalytic
activity of different catalysts for degrada-
tion of methylene blue MB
1 BiVO,-MCM-41 mix 2 BiVO, t -MCM-41
3 BiVO, s -MCM-41 4 BiVO;
Reaction conditions V' MB =100 ml ¢ MB =200 pmol L
“¢ MB =40 pmol L m cat =0.3 g.

BiVO,
BiVO,-
MCM-41 mix
MCM-41
BiVO,
. BiVO, s -MCM-41
BiVO,-
t -MCM-41
BiVO,
3
BiVO,-MCM-41
BiVO, BiVO,.

Kudo A. Catal Surv Asia 2003 7 1 31

2 Kudo A Kato H Tsuji I. Chem Lert 2004 33 12
1534

3 Kudo A Omori K Kato H. J Am Chem Soc 1999 121



628

29

49 11439

4 Kohtani S Makino S Kudo A Tokumura K Ishigaki Y
Matsunaga T Nikaido O Hayakawa K Nakagaki R.
Chem Lett 2002 31 7 660

5 Kohtani S Koshiko M Kudo A Tokumura K Ishigaki
Y Toriba A Hayakawa K Nakagaki R. Appl Catal B
2003 46 3 573

6 Kohtani S Hiro ] Yamamoto N Kudo A Tokumura K
Nakagaki R. Catal Commun 2005 6 3 185
Roth RS Waring ] L. Am Mineral 1963 48 1348
Sleight AW Chen HY Ferretti A Cox D E. Mater Res
Bull 1979 14 12 1571

9 Gotic M Music S Ivanda M Soufek M Popovic S. J
Mol Struct 2005 744-747 535

10 Tokunaga S Kato H Kudo A. Chem Mater 2001 13
12 4624

11  Galembeck A Alves O L. Thin Solid Films 2000 365
1 90

12 Neves M C Trindade T. Thin Solid Films 2002 406

13

14

15

16

17

18

19

20

21

12 93

Hirota K Komatsu G Yamashita M Takemura H Ya-
maguchi O. Mater Res Bull 1992 27 7 823

Sayama K Nomura A Zou Z Abe R Abe Y Arakawa
H. Chem Commun 2003 23 2908

Liu HM Nakamura R Nakato Y. J Electrochem Soc
2005 152 11 G856

Chen X Y Zhang Z ] Lee S W. J Solid State Chem
2008 181 1 166

LiuJ B Wang H Wang S Yan H. Mater Sci Eng B
2003 104 1 2 36

Xie B P Zhang H X Cai P X Qiu R L Xiong Y.
Chemosphere 2006 63 6 956

Zhang X AiZh H JiaF L Zhang L Zh. Fan X X Zou
Zh G. Mater Chem Phys 2007 103 1 162

Yu] Q Kudo A. Adv Funct Mater 2006 16 16
2163

Zhou L WangWZ LiuSW Zhang LS XuHL Zhu
W. J Mol Catal A 2006 252 1 2 120



