provided by Xiamen University Institutional Repository

7 1 W, Ak Vol.7 No. 1
2001 2 ELECTROCHEMISTRY Feb. 2001
:1006-3471(2001) 0F0102-07
T 102-
[v4 > ND *
FIRE, FREH, F O, ROF, RBE AL
( , , , 361005)
TiO> (PANI) Ti0, PANI
, TiOy
,TiO, PANI Ti0,
Ti0, 3.0 eV. Fowler
(0%~ W ). Fow ler 3.33 eV,
MottSchottky 0. 05 mol/L K3Fe( CN)o/K4Fe( CN) 6
(pH= 8.52) 0.13 V, 5.3x 10" em™ 3; TiO>
PANI - 0.65V, 9.1x 10 em™ 2. TiO> PANI
Ti0» PANT
TiO2; ;
0 646 : A
Graetzel
[1.2]
-, Ti0, :
( PANI) “I PANI 0.9~ 4.0
eV , [5.6] ’
(7, TiO>PANI ,
, TiO> PANI
1
1.1
, PANI/PATP/ Au :
( PATP).PAT P/ Au [8]. PATP/Au (
0.41 em?), 0.5 mol/L /0.5 mol/ L HC1O,4 , ,
:2000- 08 12

(29833060,20023001),

(99177)


https://core.ac.uk/display/41362454?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

1 : TiOo- * 103 -

-0.2~+ 0.7 V( , ), 100 mV/s,

125 , 0.05~ 0. 10 Mm. PANT/ PATP/Au 1.0 mol/L
HCI104 + 0.35V 10 min, PANI/PATP/ Au
TiO=PANI PANI/PATP/ Au " NaOH pH

(pH=2.2) , +0.1V 30 min,
1.2
CHE660 ; HITACHI S-520
. [9]
) RkP576a Rk
5710 . 18Hz. (
, o )

- (model 2100, Kyoto)
(207C)

1(a) (b) PANI Ti0>PANI \ PANI
.PANI Ti0, PANI ,

2

PANI

1 PANI (& TiO»PANI (b) SEM
Fig.1 SEM micrograph for PANI film(a) and TiO>PANI composit e film( b) .

2 TiOxPANI PANI 0. 05 mol/L Fe(CN)g™ / Fe
CN) o' : P TiO 0.7V, Ti0> PANT
( @)16994—2()13 China Academic .lom‘naj?l&cclmnic Pulbllzshing House. All rights rcsclrvzégij. 1\Lllp://\\ WW



e 104 -

LA

A
_}

2001

730 nm~ 450 nm

nm )
.0V
730 nm~ 450 nm
nm PANTI
nm~ 300 nm
TiO,
PANTI
3.0eV.

Ti02

550 nm

bW, o

61.45%(
Ti0>PANI

Ti02

6.1 MW

400 nm~ 300

. 730 nm~ 450

T i0,

PANI

, TiO>-PANI

350 nm

4.4

48. 23%
).

B

., 0.05mol/ LFe(CN)g> / Fe( CN)6"™

22.76 VA, 0.84,
Fe(CN)6> / Fe(CN) ¢

B

Fowler s 4

PANI
0"’= A(WE),(
,h ,U
), 4 a b
eV.

E,= 3.33 eV,
PANI ,

552 m

2.4% .

Fowler

Ey

).

Cell voliage/mV

1.0p

1.0

00 600 700 800

Afnm

040
2 TiO>PANI/PATP/Au  PANI/ PATP/Au
0. 05 mol/ L K3Fe( CN) ¢/ KsFe
(CN) 6

Fig. 2 Photocurrent spectra of TiO,— PANI/
PATP/Au and PANI/PATP/Au film
electrode in 0. 05 mol/L. K3Fe( CNg)/

K4F ¢ CN)g solution

10 15 20 25

Photocurrent/pA
T i0> PANI/PAT P/ Au
K3Fe(CN) ¢f KsFe(CN) 4 -

Photocurrent-voltage characteristics of a cell,
based on the Ti0>- PANI/ PATP/Au film elee
trode and the electric couple of KsFe( CN) ¢/

KsFe(CN) 6



1 : TiOo- * 105

0. 05 mol/L. KsFe (CN)e¢/

K4Fe(CN) g (pH = 8.52) 12 v (2) 0mV
PANI PANI Ti0> 10 + (6) 700mV
, 1. 0 mol/L HCIOs (pH= gl
0.43, 2
) (f=1000Hz), 3
MoteSchottky  ( 5), i
M ott-Schottky 1/C*= 1.41 x 10°( E - 2
Ea- kT/ q)/ €N( , q , N o : ' . . . . \
e k .6 1.7 1.8 1.9 2.0 2.1 2.2 2.3
’ ? EnergyleV
T ) [11]’ ’
1. 0 mol/L HCIO4 A PAN] 42
PANI 0.63V, Ti0 Fig. 4 #"2 versus WV plot derived from photocurrent
- 0.15V. pH spectra of partially-oxidized PANT
13, 0.05 mol/ L K;3Fe
(CN) e/ KsFe(CN)s 0.13V -0.65V. 5a
: PANI p . 5h PANI Ti0,
n . 5 PANI Ti0,
5.3x10%em™ *(e= 22,5 9.1x 10%em™*(e= 501"y . Ti0,
PANI SEM .
\ Ti0> PAN I ( 6 ). PANT
Ti0, , Ti0, PANI , /
- . 0.7V ,PANT PANI
- TiO, TiO, - : TiO,
Ti0, - . . PANI Ti0>
PANI
”], 730 nm~ 450 nm 400 nm~ 300 nm . oV ,
/ , PANT - .
,PANI PANI - Ti0,
Ti0, - , PANI
PANI Au 730 nm~ 450 nm
\ , PANI ( PANI) ,
5.3x 10" em™ 3( )

, : <. ) !



- 106 w e 2001
1
Tab. 1 The result of photodegradation for phenol solution(100 mg/L)
Sample 1 Sample 2 Sample3  Sample4  Sample 5
Mluminating time/ min 30 60 90 120 150
Absorbance 3.29 3.01 2.39 1.92 1.55
Concentration/mg® L™ 59.88 54.66 43.17 34.53 27. 64
Degradat ion efficiency 40.12 45.34 56.83 65. 47 72. 36
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The Photoelectrochemistry of Ti0O2-Polyaniline Composite Film

HUANG Huat guo, ZHENG Zh+xin, LUO jin, ZHANG Hong ping,
WU Lingling, LIN Zhong hua’
( State Key Lab. for Phys. Chem. of the Solid Surface, Dept. of Chem.,
Inst. of Phys. Chem., Xiamen Univ., Xiamen, 361005, China)

Abstract: A Ti0, and polyaniline ( PANI) composite film was obtained by electrochemical
methods. The SEM image of the composite film showed that the PANI film is almost com pletely
covered with Ti02. The spectra of photocurrent for the Ti02PAN I composite film , which over
laps the TiO; film and PANT film, showed that the composite film is able to have higher conver-
sion efficiency. The spectra of photocurrent for the TiO=PANI composite film were different
from these of TiO; film photosensitized by PAN1. The bandgap energy of TiO; film on partially-
oxidized PANI film was determined as 3.0 eV by the threshold energy of photocurrent band for
Ti02. T he spectra of photocurrent for partially-oxidized PANI film electrode suggested that it has
the characteristics of sub-band gap spectra of photocurrent and followed Fow ler rule( Q2 hY) .
T he bandgap energy of insulating matrix in partially-oxidized PAN T is determined as 3.33 eV by

the Flow ler, plots, and the, insulating matrix in partially-oxidized PANI was verified. to be reduced
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PANI. The flatband potentials, in the order of 0. 87 V vs. NHE for partially- oxidized PANT and
0.09V vs. NHE for TiO> PANT composite film in 1.0 mol/ L. HC1O4 solution, w ere obtained from
M ottSchottky plots. The doping content of partiallyoxidized PANT and TiO> PANI composite
film are 5. 3% 10® em™ * and 9. 1x 10” em™ 3, respectively. The photoelectrochemical process of
TiO>PANI composite film is interpreted and the energy diagram is proposed. The TiO>PANI

composite film can be well used for treating the wastew ater, for example, containing phenol.
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