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Abstract: Using well-dispersed Ta,Og microspheres as supports, which were prepared by controlling the

F RSS

hydrolysis rates of tantalum ethoxide via the formation of glycolate in an acetone-water mixture, dispersible
heterostructured In,05/Ta,Og composites were fabricated for photocatalytic hydrogen evolution under simulant

solar light irradiation. The compositions, structure, morphologies, and optical absorption properties of these
composites were characterized using scanning electron microscopy, energy-dispersive X-ray spectroscopy, X-ray
diffraction, transmission electron microscopy, and UV-Vis diffuse reflectance spectroscopy. The results show that * VS
in the as-prepared heterostructured In,05/Ta,Og composites, In,05 nanoparticles are well distributed on the b HE
surface of Ta,Og microspheres with a clear interface between the two phases. The incorporation of In,04

extends the light absorption range and restricts photogenerated charge-carrier recombination, resulting in

enhanced photocatalytic activity for hydrogen evolution.

Keywords: well-dispersed microsphere, tantalum pentoxide, indium trioxide, heterostructure,

photocatalysis, hydrogen production

Wk H . 2012-01-17; H i H #: 2012-04-23

AL
VREE, fide, AR AN In,05/Tay,05 EAGHEALHIMH] o AT OIS RE[] IR, 2012,v33(7): 1101-1108

XU Lei-Lei, NI Lei, SHI Wei-Dong etc .Photocatalytic Activity for Hydrogen Evolution over Well-Dispersed Heterostructured In,05/Ta,O0g
Composites[J] Chinese Journal of Catalysis, 2012,V33(7): 1101-1108

BEHA L

http://www.chxb.cn/CN/10.1016/S1872-2067(11)60382-3 1 http://www.chxb.cn/CN/Y2012/v33/17/1101

[1] Chen X B, Shen S H, Guo L J, Mao S S. Chem Rev, 2010, 110: 6503 __ ret
[2] Kitano M, Hara M. J Mater Chem, 2010, 20: 627 __ ri
[3] S, daEmk, Bovkd, S9u, 2. M= (Ma G J, Lei Zh B, Yan H J, Zong X, Li C. Chin J Catal), 2009, 30: 73

[4] B39, skiAL, 250, L3R (Huang C Y, Zhang L C, Li X H. Chin J Catal), 2008, 29: 163
[5] Kato H, Kudo A. Chem Phys Lett, 1998, 295: 487 __ ri

[6] Osterloh F E. Chem Mater, 2008, 20: 35 _ rei

[7]1 Takahara Y, Kondo J N, Takata T, Lu D L, Domen K. Chem Mater, 2001, 13: 1194

[8] Kondo J N, Uchida M, Nakajima K, Lu D L, Hara M, Domen K. Chem Mater, 2004, 16: 4304 __ ri
[91 YanHJ, Yang JH, Ma G J, Wu G P, Zong X, Lei Z B, Shi J Y, Li C. J Catal, 2009, 266: 165 cros®!

[10] Zong X, Yan H J, Wu G P, Ma G J, Wen F Y, Wang L, Li C. J Am Chem Soc, 2008, 130: 7176 _ rei



[11]
[12]
[13]
[14]
[15]
[16]
[17]

[18]

[11
[21
[31
[41
[51
(61
[71

(el

[e1

[10]
[11]
[12]

[13]

[14]

[15]

Wang X W, Liu G, Chen Z G, Li F, Wang L Z, Lu G Q, Cheng H M. Chem Commun, 2009: 3452
Wang Z Y, Huang B B, Dai Y, Qin X Y, Zhang X Y, Peng W, Liu H X, Yu J X. J Phys Chem C, 2009, 113: 4612 __ ret

LG J, Kako T, Li Z S, Zou Z G, Ye J H. J Phys Chem C, 2010, 114: 6157  re
Hisatomi T, Otani M, Nakajima K, Teramura K, Kako Y, Lu D L, Takata T, Kondo J N, Domen K. Chem Mater, 2010, 22: 3854 ___ ret

Yang X, Wang Y H, Xu L L, Yu X D, Guo Y H. J Phys Chem C, 2008, 112: 11481 ,,_ret

Xu Y, Schoonen M A A. American Mineralogist, 2000, 85: 543

XIBH, F0%, FB, Wik, B, %A, R4, M4k (Liu Y, Wang Sh, Wang T, Xu Zh L, Cheng W X, Jiang J, Wei J H. Chin J Catal), 2010,
31: 485

XulLL, GuanJ G, Gao L, Sun Z G. Catal Commun, 2011, 12: 548 _ r

TlekE, AR, BRukiE, SKIE R, WIS, 785, 220N E. AQ@AQBI F {14 7 (1) il 4 S S RT LS 46 4k B Ak MU PR B W RS Pk A8 [0]. fHE64AR, 2012,33(7): 1209-1216
MiFs, W4T, BT S B¢ S-Ti0,/Si0, MG NG A I ) 4 K [0]. AL, 2012,33(6): 993-999

SR, A, ACEE, AERE, XULL, R G A AR/ T T DR A B K A R R A% e L i A T BB D] fiEfLS#HR, 2012,33(5): 802-807

Ak, SUREE VPR, (IR cdS/TiO, AR T ML AE AL (4 . AR RO RIS 1 0], AR, 2012,33(5): 850-856

BERG, IR0, 0K, TR, R OPR, AR OA BRR - TSGR A A R O A P RE IO 4R v [0]. #EL IR, 2012,33(5): 777-782

B B, SRUIR, (R4, VAR N B2 R T (001) BRI Tio, AR T I K N B AR N ]I A AT PR B 0 (0], fEALFIR, 2012,33(4): 629-636
SR, T, BB, TR, MR ZE K TR A 4% 5 2 U R S S R O 4 Ak 1 B [3]. fEAAEAR, 2012,33(3): 550-556

HOHE, AT, UK, SRS, SO, BRI, MR R NS pemm I IL WO 4-Tio, E A HRHI A BTG AR GE 7). RS,
2012,33(2): 308-316

AR, bate, Kok, SR, et B, LR BaTiO 5 4K URL I SR AT I IR 5 P M e A e i 11 B 204 e 0] HEAL73, 2012,33(2): 354-359
TR, S0, AR, T, Y0&, FLAPE, 2o b i + 5 Ak -RE Wl 41 ETS-10 M4 & 00 A 40 o R []. #46%4R, 2012,33(1): 123-128

T, wa, EBY, ERRR, T, VEE K, IR, YT E SR A6 5k ) 4 B0 TS T Bk B A 4K e HOR A P RE[I]. LR, 2011,32(9): 1513-1518
TR, FIE, SR, R, BAETE BT N-TiO,, M IARA i 46 S FOB A L fE [0]. AL, 2011,32(8): 1430-1435

BEYE, A5, AR, OB, KR K IE A B AL T R BR K S5 M R AE S XK R 2,4, 6- = ORI K 6 A AL B 9 5 M [0]. fEL 4R, 2011,32(8): 1349-
1356

G, BOWURE, A HF, U 2 I S A s VR I TG U6 U6 Bk R LR K rh v e 1 R [9]. MEAL2#AR, 2011,32(7): 1173-1179

TALK, btk S OB 2 S 0k ] WG (46 ) 4K 4R IR 44 [3]. fEfA%4), 2011,32(7): 1199-1203

Copyright 2010 by ik 24}



