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Abstract: A new kind of photocatalyst, TaON, was prepared by nitridation of solid phase, Ta,0s, at high temperature. The prepared samples

were characterized by XRD, XPS and UV-VIS. The best preparation condition was determined. The UV-VIS analysis proved that the response

area of the sample was shifted to the visible light area. And it has shown the function of response to the visible light. In addition, the

investigation that water was split into H, by photocatalytic reaction with TaON as photocatalyst and methanol as electron donors under the

irradiation of xenon lamp (A=420 nm) was made. The influence of factors such as the amount of loading noble metal on the surface of the

photocatalyst, the ratio of electron donors to water in the solution and the time of reaction to the photocatalytic activity was also investigated in

the paper. The results demonstrated that TaON showed high photocatalytic activity in the experiment condition that the loading amount of Ru

was 0.4 wt% , the ratio of electron donors to water in the solution was 30%, the time of reaction was 4 h and the rate of hydrogen evolution was

0.21 mmol/h.
Key Words: TaON; visible—light ; photocatalytic activity
Document Code: A

1972 Fujishima ~ Honda
TiO, s
TiO,  ZnO . TiO,
(Eg=3.2¢V),
(A<400 nm) 5% ,
400~750 nm 43%., s
, TiO, ,
TiO, , s
. TiO,
Bl
TiO,
> v , .
, TaON
2.5eV, ( 500 nm);
, 03V,
, 122V,
o, TaON ( )
1
1.1
:DWT-702 .
ModeXD1000-3 GC-112 o
( >99.99%) ,
; ( ),
; ( ), o

CLC Numbers: TQ134,047
Article ID: 1000-7857(2006)06-0038-04

N 1.2 TaON
, , NH;.N, , Ta,05
, : 850 C; 50~100 ml/min;
5~15 h,
° 1.3 TaON
@ X- Rigaka D/
MAX-rA X ,Cu  (A=0.154 18 nm) ;X
VG ESCALAB MK 1[I ,X
AlK (hv =1 486.6 eV) ; (UV=VIS)
, TASCO-V560,
1.4 TaON
s s A=420 nm,
. 100 ml ,
1.5
112 H,
,13X , , 50 C,
N,, 30 ml/min,
2
2.1
211 X- (XRD)
N XRD .
, 20=22.9° 28.3°.29.138°.36.7° B-Ta,0s
(001).(1110).(200).(1111) ;26 =24.867° |
s 25.419°,28.8°.32.692° 35.148° .35.706° ,36.673° B-
,TaON TaON (011) . (110) . (111) . (111),(002) ., (020) . (200)
15h
' 3 A Illu-L I 4.4"*‘
ﬁ j hooa A 5h
o
o _A_I.lJ\JLa._ALMJ;‘ON_.
j \ ) Ta;Os
10 20 30 40 50 60 70 80
28/°
1 XRD
Fig. 1 XRD patterns of Ta;Os, TaON and samples
prepared under different reaction time
24 2006 06 ( 216 ) 39
4@7



J‘CMK

B —
y H TaON
B 1 850 C, 100 ml/ 35}
min,, 5h.10h.I15h XRD ol
o 5h, Ta,0s g5k
s Ta,0Os; 10 h, ) a0l
TaON; 15 h, Ta;Ns, B 15[ T YoOM
2 850 C, 10 h, g
50 ml/min .80 ml/min 100 ml/min XRD T
. 2 , 50 ml/min, Ta0s; L .
80 ml/min, TaON  Ta,0s; O ettt
100 ml/min, TaON, A /nm
10 h, 100 ml/min. 4 Ta,0s TaON  UV-VIS
2.1.2 X~ (XPS) Fig. 4 UV-VIS spectra of TaON and Ta,0s
| | 100m! /min TaON o Ag Eg
, :Ag=1 240/Eg . ,TaON
5 | } ~ 80ml /min Eg=25eV.
s ; 2.2 TaON
i _LL)\__;M 2.2.1
= [ | - 100 ml ( 30%)  02g
RuCl;-3H,0 , , )
j A oa Ta:0s , , 5. 5
10 20 30 40 5 60 70 80 »Ru J Ru
28 /° > s ,
o 04wt % , 0.21
2 XRD mmol/h s . Ru
Fig. 2 XRD patterns of Ta;Os, TaON and samples ,
prepared under different NH; flow rate ,
850 C. 100 ml/min , 10 h -
XPS , 3, :Ta Ta® 0.20 }
,N N* ,0 0> , REN
Ta0,3Nys, TaON , , Tﬁ 0.16
Eo1sf
) ;51:- 0.12 }
° ﬁ 0.10 F
0.08
O1s %006 |
0.04 F . ) . . )
g e ey 0.1 0.2 0.3 04 05 0.6
; 522 524526 528 530 532 534 536 538 B4R R ASE %
- N1s
i 5
5_.3 404 405 400 407 408 408 410 a11 412 Fig. 5 Effect of amount of noble metal on the
B Tadf rate of hydrogen evolution
222
15 20 25 30 35
BRI /ov 100 ml (
:10:90,20:80,30:70 ,40:60 ,50:50),
3 XPS 30 min, 02¢g (Ru 0.4 wt%)
Fig. 3 XPS spectra of catalyst sample ’ 4 h 6
2.1.3 (UV=VIS) 6 , 30%
850 C. 10 h, 100 ml/min s -
UV-VIS , 4 o el ,
UV-VIS ,Ta,O5 <350 nm s
s TaON 500 nm, s ; s
40 Vol.24 No. 06 2006 (Sum No. 216)
7~



J‘CMK

WEI Jin-zhi, et al . : Study of Preparation of New Photocatalyst TaON and Splitting Water into H, under Visible Light mwlm

0.22p
0.20 ¢
0.18 b
0.16
014 ¢ -
ol
0.10
0.08 b
0.08 |
0.04

/ (mmol /h)

i 1

10 20 30 40 50
ERERS 8 v

6
Fig. 6 Effect of methanol content on the rate
of hydrogen evolution

 otsl //“—‘

0,18 |

s o
3R

/h)

0,14
012
0,10 p

FEEE /(mmal

2R E

3 4 5
R EERE h

=]
o

7
Fig. 7 Effect of reaction time on the rate of
hydrogen evolution

o _
223
30:70 Ru 0.4 wt%
) 7
7 , 1h ,
, 4h ,
E-mail: hjy@cast.org.cn 2004
(
) ,
2002
( ) o

o

3
1) ,
XRD  XPS s TaO,3No7.
2) UV-VIS s TaON
500 nm, TaON N
3) s
Ru 0.4wt % ,  0.21 mmol/h,
4) Ta0;3No;
30:70 , 0.21
mmol/h .
(References)

[1] R R . [J].

, 2001(1):6-8.

[2] FUJISHIMA A, HONDA K. Electro chemical photolysis of water-
ata semiconductor electrode[J]. Nature , 1972(238): 37-39.

[3] , , , . [J].

, 2004(16): 613-619.

[4] DAISUKE YAMMASITA, TSUYOSHI TAKATA, MICHIKAZU HARA,
et al. Recent progress of visible-light—driven heterogeneous pho-
tocatalysts for overall water splitting [J]. Solid State lonics, 2004
(172): 591-595.

[5] HARA M, HITOKI G,TAKATA T , et al . TaON and TasNs as new
visible light driven photocatalysts [J]. Catal Today , 2003, 78 (1-
4): 555-560.

[6] HARA M, TAKATA T, KONDO J N, et al . Photocatalytic reduc-
tion of water by TaON under visible light irradiation//Li C. The 3rd
Asia2 Pacific Congress on Catalysis[C] . Dalian :Dalian Institute of
Chemical Physics Press, 2003: 578-579.

[7] . [J]. ,2001,17

(5): 619-626.

[8] KERLAU M, MERDRIGNAC-CONANEC O. Synthesis of crystal-
lized TaON and TasNs by nitridation of Ta,Os thin films grown by
pulsed laser deposition [J]. Solid State Sciences, 2004 (6): 101-
107.

[9] , , TiO» [J].

, 2002, 14(3): 192-195.
[10] R R . PYTIO, CH,OH
[J]. , 2005, 63(3): 203-209.

(FEHE FaR)

2001 3«
5 y 53 54 ¢
) ,
. . 1999 2«
Yy 137 139 (
) o (AF % 83H)
24 2006 06 ( 216 ) 41
4@7



