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Fig.4 Cyclic voltammograms of (a) Ti/nano-TiO,-Pt electrode and (b) Pt electrode (0.04 cm®)
in 3 mol/L H,S0,(Scan rate ; 0.1 V/s )
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Fig.5 Cyeclic voltammograms of (&) Ti/nano-TiQ,-Pt electrode and (&) Pt electrode

in 1 mol/L MnSO, +3 mol/L H,S0, ( Scan rate:0.1 V/s)

EET H,S0, ¥k M Mn®* ¥ Bt E AL i o R B2 0, & 6 R Ti/nano-TiO,-Pt 45 i 68 #% 75
0.5 mol/L MnSO, ¥R [RI¥& B H,S0, BB MR EL ML . NEFATLAE B, Mn®* S 1L e e S Bl
BRARVR BERO3Y I TS 00 , {2 M BR AR M E K F 3 mol/L i, E 4k i sl FE (038 B © A B B, 3% & B 2 MnSO,
7E H,S0, F i ¥ A B B PR WK BE A9 38 I TG 1B 3 T PR BT 3. H, SO, ¥R W 6. 78 mol/L Bf MnSO, %K B H
0. 15 mol/L(MnSO, FI¥& 4 0. 5 mol/L B JpdEXAE) , RA 2% 244 H,S0, ¥R FE , A4 HE4R % Mn®* 1k
RIBERI B .



E4 TR 12K Ti0,-Pr B R A& R B AL iE v 381

30.0 50.0
0.0
. —200 ,lg'\
'TE 5
b § —50.0[ a
3 = b
S —75.0 = c
~ —100.0F d
—125.0 S L 1 | —150.0 ) 1 1
0.0 0.4 08 1.2 1.6 0.0 0.4 0.8 1.2 1.6
E/V(vs.SCE) E/V(vs.SCE)
B 6 Ti/nano-Ti0,-Pt BARAE 0.5 mol/L MnSO, + B 7 Ti/nano-TiO,-Pt B ZEA[FIHEFE MnSO, +
AR E H,S0, FHfEFAMR % fh 4% 3.0 mol/L H,SO, FRYFEFR 2 i £k
(BP/EE 0.1 V/s) (FREEAE0.1 V/s)
Fig.6 Cyclic voltammograms of Ti/nano-TiO,-Pt Fig.7 Cyclic voltammograms of Ti/nano-TiO,-Pt
electrode in 0.5 mol/L MnSO, + various electrode in different concentration of MnSO, +
concentrations H,S0, ( scan rate:0.1 V/s) 3.0 mol/L H,S0,( Scan rate:0.1V/s)
¢(H,80,)/(mol + L7!):a.1.0; 5.2.0; ¢.3.0; d.6.8 ¢(MnSO,)/(mol + L™!):a.0.3; .1.0; c. saturation; d.2.5

& 7 3 Ti/nano-TiO,-Pt By 7EAR[F] MnSO, ¥ FE i 3 mol/L H,SO, 75V P B ZF R & #1 £8 (3 mol/L
H,S0, ¥ ¥+ MnSO, YEAEEEH 1.7 mol/L) . ¥4 MnSO, Y5 4 ¥ 48R, Mn® " ik o J B MnSO, 3K BE
A B T , 24 MnSO, AR, s R A3 i B A B &, {ELRT LU, JEX9AR MnSO, 78 Y
S 4k e B B K T MR, X FT BB R B F MnSO, F1 Mn®* RIES7E AR L LIV R .

2.4 Ti/nano-TiO,-Pt {5 RRMES K Mn®*

7£ MnSO,3EHI4H (2. 5 mol/L MnSO, +3 mol/L H,SO, ¥R ) A&+ , BHR A EA K ¥4 A3 Ti/nano-
TiO,-Pt {544k , TR B AR B AR ELAL Mo S Mn® S LB BE R 8 Avdm’ . MR LB, 085
R E{LR 3.0 V, BEE Rkt iT MR ERS EAES. 0V, HWE /5 LA EH e, s kUK
BIE% XU AL R R R SR 0, T Mno®* #1 Me®* B FIOY 808008, AT 51 Mk 2 4Rk, Mn®" 7€
H,SO, %W B E LB R BT

B - 2H' +2¢ — H, _ (1)
PHAR Mn?* - e — Mn’* E° =151V (2)
2H,0 -4e —>4H' +0, E° =123V (3)

i F Ti/nano-TiO, -Pt 18 B A Xt UAT i S RL LA Berma v 37, BRI (3) Bl BB (2) 9 PR b
RHEREERR, ATTAKER T Mo’ SR i JA0E; [l F Ti/nano-Ti0,-Pt £ 4i s Akt ST i
KR BARAT A B TR, ATTALRE (1) B £ R AWM EBRA, W T Mo’ ZEFAR ERERR
B o 4k, Mn®* B BFUSALIFH :2Mn’ " + 2H,0 — Mn®* +MnO,(S) +4H" , Bk, 3 hn Mn® " 1 H” #
VR AT HE AN Mo BORESEHE, 3 H' 1 >3 mol/L i, PTG AL SRR BE , BT LA SR AR 39 AR e AR R A 7
gyl BEST R B, B A Ti/nano-TiO,-Pt MM AR AE B2 T FR AT R R AT 3K 90% LA Lo

2 % X ®|

1 LIU Chang-Jiu( X4 &), YE Nai-Qing( M J33%) ,DIAO Han-Ming( ZJIX#). Chin J Appl Chem( & 4% ) (11,
2001 ,4.335

2 Kavan L,Cratzel M,Rathousky J, et al. Electrochem Soc[ J],1996 ,143(2) ;394

3 Regan B O',Gratzel M. Nature[J],1991,353.737

4 CHU Dao-Bao( #587%) ,ZHOU Xing-Fu( A 23#8) , LIN Chang-Jian( 3B &), et al. Chem J Chin Uni( H¥EFRL



382 AR I #21 4%

3 %38)[J],2000,21(1) ;133

5 CHU Dao-Bao( ¥i87£) ,ZHOU Xing-Fu( J12248) , LIN Chang-Jian($kEf#) , et al. Electrochem( &4 5)[J],1999,
4.443

6 CHU Dao-Bao( ¥i87%) , ZHOU Xing-Fu( JH3£48) ,LIN Chang-Jian( Mk E{#), et al. Funct Mater( 71 644 #}) {17,
1998,29:1 188

7 Okitsu K, Yue A,Tanabe S, et al. Chem Mater{ J],2000,12.3 006
Avalle L Santos E,Leiva E, et al. Thin Solid Films[J],1992,219.7

9 Mbindyo J K N,Rusling J F. Langmuir[J],1998,14.7 027

10 CHU Dao-Bao( ¥ 35#£) ,SHEN Guang-Xia( %) 8 ) ,ZHOU Xing-Fu( JASE4R) , et al. Chem J Chin Univ( &% $# 1t
#341)[1],2002,23(4) 768

11 CHU Dao-Bao( #1878 ) ,ZHOU Xing-Fu( F248) ,LIN Chang-Jian( ’kE &) , et al. Electrochem( ®.4L32){ 11,2001,
7(2) 249

12 WANG Liang-Cai{ £ B 4). Analysis Method Manual of Chinese Chemicals( Abio-fascicule) ( # &k T 7= & 4347 7 &
FH(EHUSH) ) [M]. 1992:869

13 TAO Yong-Xin( F§k#7) ,ZHOU Li-Hua( JA4L4E) , YANG Jian-Nan(#%8 5 ). J Chem Eng Chin High Univ( S#AL %
T A2HR) [J]1,2000,14(6) .597

14 SUN Zhi-Rong( #M&4%) ,HU Xiang( #1%8) ,ZHOU Ding( /& 55 ). Hi-Tech Comm( ## Ki&i%) [J],2001,2.98

Preparation and Electrocatalytical Behavior of
Nanocrystalline TiO, -Pt Electrode

WANG Feng-Wu®*, WEI Yi-Jun®, CHU Dao-Bao *
(" Department of Chemistry ,Huainan Normal College , Huainan 232001 ;
*College of Chemistry and Material Science ,Anhui Normal University , Wuhu )

Abstract The high active Ti/nano-Ti0,-Pt electrode is prepared ‘by electrochemical synthesis and electro-
deposition. The electrochemical behavior of the TiO,/nano membrane electrode, Pt electrode and Ti/nano-
TiQ,-Pt electrode in H,S0, solution have been studied by cyclic voltammetry. The property of Ti/nano-Ti0,-Pt
electrode in oxidation of Mn®* to Mn®* is also studied. The results show that the Ti/nano-Pt electrode has high
catalytic activity in Mn®* oxidation of 1. 28 V(ws. SCE) oxidation potential peak, 0.12 V negative shifted as
compared with that occurrs on Pt electrode. The oxygen-releasing potential is 1.4 V, about 0.08 V higher
than that of Pt electrode. The electro-catalysis property of Ti/nano-TiO,-Pt electrode is better than that of the
Pt electrode and Ti/nano electrode, it gives a average current efficiency more than 90% in non-homogeneous
electrolytical oxidation of Mn’* to Mn’*.

Keywords nanometre TiO,-Pt electrode, electrocatalysis cyclic voltammetry



