D000 http://iwww.cqvip.com|

B1TH BSH b ¥ ¥ % R Vol. 17, No.5
2004 4 10 A CHINESE JOURNAL OF CHEMICAL PHYSICS Oct. 2004
1003-7713,/2004,/05-607-6

FSHER/ACEREX TiO, K EX ERERMIR T

EfER, |, oW B, X, BIIAT, XUmEET
(o PEREHARKELER, SIE 230026,
b. R ERHEB A TR SEHLRBFRAT, A1 230031
o RIUK$ALESHTREER, R 430072)

B E: ARTERERFERE(AC) R Kt TIO, A HEALRAE LB (K2BP) RS Hh. TRERA
WAL H/ACHEALIERZ TO, HABLABRE; TRLRFNALL RIFHE K H,0, 6544k, 7
B3t TiO, XK TEAKRL +0.5 VHREKA, XKAADTTO, XA LHHLLLE, ACHENSH ST
RFGEAMUEARS T ARG S TATO AGRARABNETERE RS TE2 D EETRABLMES R4
BILHR LABRIAERT A ERBLGRMEREA Y%, i=15 mA/em’ , R ALK K ; BRI
SFAELLCERADHANEER pH AN B4 RETEIC LR IHER.

(@i TALHAC; TO, AL, s

hESHE: 0644. 14 XARINE: A

The Effect of Air Electrode/AC Supported on
Photocatalytic TiO, for Photo Degradation

Wang Lianchao™®, Huang Xingjiu*®, Ye Gang®, Liu Wei®, Cai Naicai®, Liu Jinhuai®**
{a. Department of Chemistry, University of Science and Technology of China, Hefei 230026;
b. Hefei Institute of Intelligent Machines, Chinese Academy of Sciences, Hefei 230031;
c. College of Chemistry and Molecular Science, Wuhan University, Wuhan 430072)

Abstract The photocatalytic degradation of activated red in the aqueous solution was studied using TiO, supported
on air electrode and active carbon( AC) as photocatalysts. It was found that the photocatalytic reaction rate of TiO,
was obviously increased by the presence of air electrode and AC supported. The air electrode which has functions of
synthesizing H,Q, in situ and photo-catalysis was reported. The results also implied that biasing of the electrode at
+0.5 V led to efficient charge separation. The current density of air (oxygen) elecirode had effect on the oxidation
rate of azo dye molecule, i =15 mA/cm’®, and the rate could reach maximum. With AC mass fraction of about 21%
the oxidation rate for TiO,/AC was obviously larger than that for TiO,, but the result was contrary to this for higher
AC mass fraction ( >30% ). The experiment results showed that because TiO, was supported on active carbon, the
effective surface area of the photocatalysts and their absorbability for organic molecules can be increased. The pH in
solution had effect on the oxidation rate of organic molecules.
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Fig.1 The schematic diagram of the novel reactor
WE: Ti0O,/AC/air electrode; CE: Ru-Ti-O electrode.
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(i=15 mA/om’ , 5M )
1. Ti0,/AC/Z5 S Bitk//Ru-Ti-0;
2. Ti0,/Z S {i#k//Ru-Ti-0;
3. Ti0,/AC//Ru-Ti-0; 4. 55 A H//Ru-Ti-0;
5. TiO, (Degussa P25) ; 6. Ti//Ru-Ti-O; 7. 4} 5%.
Fig. 2 The decoloring rate of activated red under different
conditions (i =15 mA/cm?, UV)
1. TiO,/AC/air electrode//Ru-Ti-0;
2. TiO,/air electrode //Ru-Ti-0;
3. Ti0,/AC//Ru-Ti-O; 4. Air electrode//Ru-Ti-0;
5. TiO, (Degussa P-25); 6. Ti//Ru-Ti-0; 7. UV light.
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Fig.3 The effect of current density of complex electrode on
the decolouring rate of activated red ( K-2BP)
The insert is the effect of current density of
air electrode on the H, 0, synthesis rate.
C,=0.03 g/L, pH=7, t=3 min.
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Fig.4 Polarization curves of TiO, photo arode (1) and
air electrode (2) (0.25 mol/L K,S80,, pH=1)

EHRIMLEREEA N ENER. BE AC S
BRWMKBIREM21%, BT AC BEAH BEA R
BEA BRI R P A B4, HERE ) TiO, &
HY 8, BWER T EY 2 TE Tio, RKER AR
HESREE, ANEF T Ti0, KEERTHREZS
R AR R S ERARENERERN ",
EHRAMELREERHB MR BE, ACHFE
B R (030% ), i1 T U R BB E KBH I
FRIAYBRHE, AEH M T0, XEFE, AF
T TiO, Mt FRESHRES, ARELRE
BB R T . TiO, K. X R WFE TiO,/AC JEAE{LH
i AC BIKK & RUFRELE Y. 1A 53R
ARV
3.5 BEMpHENEAERREOEERIST

5 B B A

VAR pH {EX B8 W AR 2 T HOR o 1 9 R B
BOAATTZRKEW. pH 24555 6 i, REFR R/,
pH KT 6 /M T 6 B, MR K. ABERE, It
A S E A N AR AR E ZFFEE LT
xR Z—AR TS Ti0, REHER R M
RAFHRERMRA X. IO, REFENT B
RBTE .


http://www.cqvip.com

E5H

D000 http://iwww.cqvip.com|

FHBS: ZTRB/ACEHEN TIO, HEAHERER 611

-Ti-OH+H'=-Ti-0H,", pK=4.98

“Ti-0" +H'=-Ti-OH, pK=7.80
# Ti0, REH ARBMBAHE. M TREFH
T H pH £ 6.39. pH <6.39 B, TiO, REH1E
B, RIS FEW(ES) EH, EXN G FHHF
R IR RR 2 R B A s pH > 6.39 B, TiO, Rl
WO, RERM KR TR S FHRREEA
-OH, -NH - B AR KK N, O JRFaff
- OH # - NH - ZFA fh & H 3 & 5 IE R AT, BT L,
FEF AR X FE pH(6.39) B, X BRI
ST B RS F] R B B A /-

(?H NH \(—NH
Sseel

R

\
Na0;S SO;Na R=Cl,-C;H;

5 EHEEI(K2BP) 4 FERRA
Fig.5 Structure of reactive bnlliant red K-2BP

BT H,0, fitAS AHEARESHEK L4
8, ENTAESBES R/ BRAEN -OH ER
K, WM FERBOFEILS 8%, % -OH
KL KILRB AR, B4 T IR E S B
HEZEEBEIFTRE.

REL EXBRFRMNE, E 58l L Tio, &
ERTEENNBENENE6 frr. Fila &
RAREGHRRRMER T RERLREZIOEL
FEMFCRAL AP T HEER. S5 <Tek

applied electric
current

R
no \/
e carrier OH () ho hu
)/ \ r L r
O H5056)— H>0, H
RHsy=<—— RH

RH R
R

- OH
G\ K

B6 FEwEE TO, i mim

(s): BREHEHBRMAR T, RH: HRLT
Fig.6 The schematic diagram of working principle

Hzo(s)

of composite electrode
(s) : adsorbed particles on the surface

of electrode; RH; organic molecules

PR H,0, £ Ti0, St ER/MLI BtiRZ
& B HB RS 4 -OH AHE JF5E
BHEAEYSF (RH) R A SR B (L 2B g
et R AR ZHEBRBAEARBRE
i, <78 TiO, SRR F = bR F (7)) MIE
A(hT) ERERGNERT LS BRARE,
S5WRMEIRERAE IS T RESMRB, S H,0
AFERAER -OH A, sEmERAE YL T,
AT s AR B R A AT RE AR -OH H
mE(RLE6) Z5EUA I THRL. XERE
#E TiO/ B A E i TiO, LR B A MEALR
L, BRACREALE . BT UL E B A B & BRI R A
EEF AT I E S AR SRR
ZREATRESFBAIL TRRERERER.

4 &5

Az SHR/AC fE Ti0, REARINE &8k,

SREREK +0.5 VRREER, HRHBRT L
FRANESEE, EXRRNTERREEZHE
RRERE, i =15 mA/em’  EEEKBIBK, HHUAF
FER & R SR 1 AW B X VR ) pHL B A8 B A
W ACHBERMERAMTAEID T FaESHE
R EREY 8, S RE 21% £ R AL AR
BB R EASR. & RS G T Rk
M (t¥CR H,0, 254 -OH B i) 5tk
AR FHHE R -/ BRAER
UL ERL TR A E R SR AT R, BT MR E
B TRV R (Bl s ) MR # . Xt
Ti0, e M RER A VIS RY M TEBRE— 13
FHEXNERER.

2 £ X W

[1] Dunlop P SM, Byme ] A, Manga N, Eggins B R. journal
of Photochmeistry and Photobilolgy A. Chmeistry, 2002,
148 355

[2] Chen Shifu (k1 X), Liang Xin (%), Tao Yuewu
(FRERE) , et al. Photographic Science and Photochemistry
(AR ENALE), 1999, 17; 85

[3] Chen Shifu, Zhao Mengyue, Tao Yuewu, et al. , Ensiron-
mental Science, 1996, 17; 33

(4] Hoffimann M R, Martin S T, Choi W, et al. Chem. Rev. ,
1995, 95; 69

(5] Sheng Hangyan (LHi#) , Zhang Jinxia (3K EHE) , Tang
Xinshuo ( FF¥H% ). Chin. J. Chem. Phys. (LY B %


http://www.cqvip.com

612 t ¥ ¥ =

D000 http://iwww.cqvip.com|

¥ M BITR

iR), 2001, 14; 497
[6] Zhou Huajun ( A4FE), Wang Dazhi ( FA3), Liu Jin-
hua (&), Chin. J. Chem. Phys. ({L¥WE¥R),
2002, 15; 61
[7] Cao Ya’an (@ IEZ), Shen Dongfang (ILFF ), Zhang
Xintong (3 BT ), Meng Qingiu (B K EH), e al
Chem. J. Chin. Univ. (B ¥ B IL¥E¥ER), 2001, 22,
1910
[8] Su Wenyue ( $3C88) , Fu Xianzhi ({7¥%% ), Wei Kemei
(BT 8E). Acta Physico-Chimica Sinica (¥ BB {b ¥ %
i#®), 2001, 17; 28
[9] Shui Miao (7Kk#E), Yue Linhai ( H#¥ ), Xu Zhude (£
%18). Acta Physico-Chimica Sinica (Y BEIL ¥ ¥ ),
2001, 17. 282
[10] Idriss B, Kamat P V. J. Phys. Chem. , 1995, 99. 9182
[11] Zhang Yuhong (3K E41), Xiong Guoxing (REEX),
Yang Weishen (#5448 ), Fu Xianzhi (%% ). Acta
Physico-Chimica Sinica (Y B ik S ¥k ), 2001, 17.
273
[12] Yu Jiaguo ( R K H), Zhao Xiujian (RXEE), Chen
Wenmei (B&3CHE), Lin Li (#K37), Zhang Aili (33
WB). Acta Physico-Chimica Sinica (¥ B ¥ ¥ #R),
2001, 17 261

[13] Zheng Shan (¥8#}), Gao Lian ( & ¥), Guo Jingkun
(BRI . Chem. J. Chin. Univ. (BSSBMLE¥R),
2002, 23. 1126

[14] Cai Naicai (/34 ), Wang Yaping ( EF ¥ ), Peng
Zhenghe (¥,1E4). Photogrhic Science and Photochemis-
ry (BB EHAE), 1999, 17; 128

[15] Hunsg Xingjiu ( 47JL), Ye Gang (BFHl), Lin Wei
(X45), Wang Liangchao ( E##8) , Cai Naicai ($]3
Z), Liu Jinhuai (XU§R#). Chin. J. Chem. Phys. (L%
PEER ) 2003, 16: 390

[16] Kim D H, Adnderso M. A. Enveron. Sci. Technol. , 1994,
28. 479

[17] Vinodgopal K, Stafford U, Gray K A, e al. J. Phys.
Chem. , 1994, 98 6797

(18] Li Xueping (ZE4 ), Zhang Jingbo (K& B), Yin
Feng ( F#¥), Lin Yuan (H[R), Xiao Xuduan ( ¥ %
%3 ). Photogrhic Science and Photochemistry (RYt#t2
5yeik) , 2001, 19: 165

(19] Huang Xingjiu ( #&47/i). M. Dissertation (B4 {7it
). Wuhan (R ): Wuhan University (RILK%¥),
2001.

(20] Mills A, Porter G. J. Chem. Soc. Faraday Trans. , 1982,
78. 3659


http://www.cqvip.com

