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EKIR T HE (CoHo O), TiC 1 = & Bk A R A A . fb2E
4li); Jo/k B CH; CH, OH (T8 % Ak 3% sl {24 T, e #r 4l
Z 2 CH; COOH (3t B Ak 243 70 ), 43t 4l . %0 5T IR B
(NH,), [Ru(H, O)CL JC R fb 243850 T, Shig s, 5056
KB EKEF K,

6 #E CA D s WEZ800-D3B %1 4% 4h-1] I, 4% 5 % &
AR EG R AR A T s AHEEIMEREIT (8 W, )
£ 256 nm, RS EESIRE SR D EERE (125

Wi B 2003-12-30, EITHHEE: 2004-04-16

XEHE: 1000-0593(2005)06-0934-04

W, WK 365 nm, FigEWH B BESAERAR); WM-2 1
T A MR AL CRHEETT BT 28K )
1.2 EAXEATNH&

W oK CBEAY AR B A . TR 1% 0L T K Bk R T R
TIBNEE — o h, ke hi e — e mhiE, 5 A, FRE T
K CBERM LR . 2RI K e — 5 He IR & 78 3 P19 15 00 T 7%
gl A, Ake i P — o i 43 B, B BRfk. TIRIE . TB AR
TiO, THER C. ¥ — & WA C 2 5 T A 7l e B 1 &0 57
FRAEEV T, I AW B A28 &k BHMIAR . 75 90~100 C
B2 AP T DS SR PR 5 #E — 2 R T 48RS 2h, i
#5012 RuO, /TiO, & & StAEfbil.

1.3 REAEXEHZE
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HEEAMT (8 W, FiEK 254 nm), A YL W4 (H A4 22 mm,
K 220 mm) AR B AR, 6 RN A B T ER P RE 20 A A
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o B A T R R AR R A, TR
SN BT R, SEB 7R A R A A 50mL, 50
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W4y 66 BE VA 646 nm A E IR R B A AL,
FE TR G MFEER p= (¢ —c)/co X100% . S5 R FE
e 22+ 1D C,

EETE: HEARFEIE 4 (50072018) FMBETE A £ & TR 0F 58 3 4 (02JK14 D % B0 H
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2.1 BEREXMHELFENIID
TE pH (R 9. 3. fEALFVR SR BE S 500 °C | AL #m
BHR2.00ge L' @A EN 200 mL « min "B, ALY
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8k I St Bt ) 28 Ak A S B0 S5 SR AN 1 BT R, RTIL, Y
B /N T 0. 0820, S Ak T P IR F 46 TiO.; H M54
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Effect of addition of RuO, on photocatalytic activity
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Fig. 1
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JB b8 TR B J2: 2 i AR R AL TG R 1 BB R, R HAl
SRS 5 88T R G BE TR TR 5 A 6 1R R R T
P, SCIGTERT . H B G A 1k R i S N 36 — R
N8l S AR Iney /e, =hkey b kO B R F B, R 1
FHL, AR IR EE Ol 500 CR, ZRAFECK £ (. fEALIE MR
Ao l] ¢, HA 24,8 min, B F BPE IR B FH e, HE ARG PR R
ik, X5 XRD 5240 45 A0 — 80, S48 be iR B 2 500 °C i,
TiO, MEERE R 5 955 DL 15 it 500 CIE, TiO. f#H
BRI ] 4 40 47 B 4% 4k, 700 C iy JL #8444
B, J5#H L REBEN, X O, BB RE S8 2%, LA

Table 1 Effect of calcination temperature on

photocatalytic activity of RuO, /TiO,

Calcination Rate constants .
temperature/ C k/min ! " t12/min

400 1.51X10°2 0. 982 45.9

500 2.79X10? 0.975 24. 8

600 7.40X10°° 0. 979 93.7

700 6.20X10° 0.997 111.8

w(Ru0,)=0.16%, pH 9. 3, air flow rate:
200 mL ¢ min~ ', amount of RuQO,/TiO;: 2.00 g+ L!

THETESE G FBOUATE .
2.3 MEALFIR NS R R IEE RN

A TR0 LAY A ML) B O A A A I SR [
FA SR 25 1F 25 58T A TRAREAL TR 45 T T f) O'e i 0 93 e
L HRMNEL 2 PR HBOME 500 g« LR AR
. RTFH A EHR K. TR (UESNDOLIRT . H e
G 28 G Y0 e M 1 IV i T 4 K50 L A A 70 I AR — A
otk g, BEAT AL TR S50 B B3 00 . I A AR R X
UL R T AP B G VR A e S R O A R L TSRO
B o (A S AR R 2 G 5.00 g« LR, B
ik AR TR R X S E R T 22 A A AL R i O HOT
B G WE . AT 3 BO' B 28 R IR

Table 2 Effect of amount of RuQO, /TiO, on

degradation rate of direct fast black G

Amount of RuO,/TiO,/g+ L' k/min! r t1/2/min
0. 00 1.80 X103 0.994 385.1
1. 00 1.29X10°2 0.997 53.7
2. 00 2.60X102 0.991 26. 7
3. 00 3.28X10?2 0.995 21.1
4. 00 5.93X10°2 0. 996 11.7
5.00 7.43X10 2 0.998 9.33
6. 00 7.24X10°2 0.990 9. 57

w(Ru0O2)=0.16%, calcination temperature; 500 °C,

pH 9. 3, air flow rate: 200 mL ¢ min !

2.4 BEREXEELFENZIE

G A AL S R HLERS m A, B A S S WERAEPA: —
FEEEE, U A AL R AR S I T R TR . SR R Bk
Fifi; —IRMLE . PO R R R OGAE IR I N 3h 25 6
B, BB TP RA EE R T RAREL LY, B
RERT A s F 52 X E A FEER O, , O &5 71k
Jo R BT PR IR 5 — R PR AR ST o A A8 SOk $E L
o [ HA RN S, 5T ARRLE S T E A e R
ROMEIL T PE . 259Nk 3 Fron. BT OLRE & W S m B om, fit
AN R, MEAEM 50 mL ¢ min '3 F 300 mL -
min "B, 2T 1.6 £, 53] 3.31X10° min ',

Table 3 Effect of air flow rate on degradation rate
of direct fast black G

Air flow rate/(mL ¢ min™!) k/min ! r t1/2/min
50 2.02X10°? 0.993 34.3
100 2.50X10"? 0.990 27.7
200 2.60X107%  0.991 26.7
300 3.31X10? 0.992 20.9

2.5 AR AL E MR 0T

A3k T E SR AT (125 W), 4T (8 W) I H Y6 4T
(8 WHIE R, B4 T AN DGR IR T B B2 W5 28 G 3
BB, S5 AN 2 TR . 7E i FE R AT BRGT T . [ ek B ] R
KR 15 min B FREIT 100% . HOGH B 64T I8 5 4 1L
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Fig. 2  Effect of light sources on photocatalytic activity of
RuO, /TiO, Camount of RuQ, /Ti0,: 5.00 g+ L', air
flow rate: 200 mL + min~"')
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Fig.3 UV-Vis absorption spectra of direct fast black G in

various degradation times with UV lamp(8 W)

2.6 Langmuir-Hinshelwood Zh 71 %

VLB HE T 05 FR G WO AR AL R A% T 5 min 3k B2 R Bk 1T
BT MR BT IR G WA R oo 5900 4 W fi R
Ty ZEIPRRZWME 4 R, fWHEE o BB, v 2
WM AL/ oo 51 /v FEE 3K RAIF &KX R

(UL 5D, Uh B 2 T 0 2R G ORE R R L 2 M Langmuir-
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J 0 B kR 4. 94X 10 mmol (L « min) ~ " FIWE F 4 %k
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Fig. 4 Relationship between initial concentration and

initial degradation rate for direct fast black G
(amount of RuQ, /TiO, : 500 g« L™', air flow

rate; 200 mL « min™")
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Fig. 5 A plot of reciprocal of initial degradation rate against

reciprocal of the initial concentration of direct fast

black G
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(1) LUBRER T Ry 5 9K 44, SR B e — 6 e — 32 i 5
#% T RuO,/TiO, & A M, BB E o (RuO,) K
0.16% ., 500 ‘CHKE 2 h i, LG MERAE.

) S Be & 5.00 g« L7, pH{H 9.3, @8R &
200 mL « min"'AF, 8 W SEAMNTHEST T 60 min A it T 42 i I
G HEASE A PR 00 Al FH R R AT (125 W) 15 min B A 58
BT 100%

(3)RuO,/ TiO, & A& 6 b 7 B it B8 W8 G iR A
Langmuir-Hinshelwood #fi Jy 277 &, 45 H 3h 712 % $055 3
K 4.94 10 mmol(L « min) 'l 14.2 L » mmol ',
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A Study on Preparation and Characteristic of RuQ,/TiO, Coupled
Photocatalyst

YAO Bing-hua' , WANG Li-ming' . YU Xiao-jiao' , YANG Guo-nong' . ZHAO Gao-yang' , ZHENG Huai-li*
1. Department of Applied Chemistry, Xi'an University of Technology, Xi'an 710048, China
2. College of Chemistry and Chemical Engineering, Chongqing University, Chongging 400044, China

Abstract RuO, /TiO, coupled photocatalyst was prepared by sol-gel-dipping method. Being a model reaction, the photocatalytic
degradation of direct fast black G was investigated in RuO, /TiO, powder suspension irradiated by UV-lamp. The results showed
that the addition of RuO, to TiO, greatly enhanced its photocatalytic activity, and the optimum dipped content of RuQ, was
0.16% , the optimum value of the calcinations temperature and the addition of RuO,/TiQ, powder were 500 C and 5.00 g «
L™, respectively. The photocatalytic degradation of direct fast black G was experimentally demonstrated to follow the Lang-
muir-Hinshelwood kinetic model, and the adsorption constant (14.22 1. » mmol ') and the reaction rate constant [4. 94 X 10*

mmol(L ¢ min) '] were determined, respectively.
Keywords Photocatalytic reaction; Photocatalyst; Titanium dioxide; Dye; Direct fast black G
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