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Effects of doping modes on photocatalytic activities
of Mo/ TiO; films
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Abstract: TiO, thin films doped with Mo were synthesized under various modes and concentrations. The effects of Mo
doping on Ti0, films were characterized by XRD, UV-VIS transmittance spectra and electrochemical impedance spec-
troscopy. The results show that Ti0O, catalysts doped with Mo® extend absorption edge and charge transfer resistance of
interfacial decrease. The degradation of methyl orange shows that the best doping mode of Mo® is doped on a bottom lay-
er and the photocatalytic activity is lower than pure Ti0, under surface Mo®* - doped and bulk M 0% -doped modes. Of all,
the best Mo®" -doped concentration is 1. 0% ( in mole fraction) on a bottom layer and the activity is increased obviously.
The effects of doping mode and doping concentration on the photocatalytic activities of Mo® -doped TiO, films from
charge carriers separated efficiency aspect were discussed.
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T FESCHRT 6] B HC LE AR 5 v ) £ 340 57 3% B R 4K
WIS . 3L BESCHR] 7] 7V SRR AEEIR T,
¥ IERERR OO . 2 mol/ L 1 HCL FIE/K 2B 4% 4: 1:
10 f & ELIR A 45 - 7RI S B IRE, Bk
A (fE 2l W T A B BE R B RH R (43 BT 4E)
H, FHREIRIES . BRI A (35 mm x 200
mm x 2 mm) R B REVER - A
AEFRE, MESIBEHT KA R R R il 4, S
WEEN 2 mm/s, £F 100 CT4¢ 10 min J5, B3
WREFFHET 500 CLRIE 1 h, AR R ER .

T 5E L— PR EE B HEB & AR B 207
RS, W0 AT 4 . TM 44 . MT 4 .M 4, H
MR 1(2 2 Si0, brid 2k 28, 4 )2 Ti0s bric
AT, 4 JZ Mo/ TiO, FRic 4 4M/T), 2HEAHF 2
EfRd  FRESE, ETSEp ke 1R,
FAMAFIY AL 3 R, Hd TM 4. MT 414
EZ B, M AAEHEESBR T AR4
Ti0, . FF LA bk 4 #8207 2 (0 8 J7 2 430l i)
SBHEEIR BN 0.3% ~ 1. 5% K] Ti0, K .

R 1 BADCHEAT 4R
Table 1 Composition of each group photocatalyst

T ™ MT M
2S5+ 4T+ 2S5+ 4T+ 25+ 4M/ 2S5+ 4M/
4T 4M/T T+ 4T T+ 4M/T

R T RSB R, B R A L
TR Y R, PR 20 ek P L R R

2R BRI . P R A 3 SR AR TR 15
s 2 J= Si0, WM, 45 R R W REE BB Y il
BHAAEH .

1.2 LTI RAE

i H A B 2% D/MAX- ITA &Y X 526 47 551X
(CuK o) 43 A7 B 45 s 00, Cu A S5 3%, 30
kV/30 mA, KA 0. 154 056 nm; H H 37 (Hr
tachi) U V-3010 64N a] W, 730t 0t FE v 43 4 i Ak 77 3
JELAE 200~ 800 nm 3 & 3 [l /9 28 4F —n] WO 3E o
K FHAL 2% TAEuS CHIG60A (iR A28 A
) W) AN P B A P

1.3 S HERAE

LI R E EHEAR R ORI (125 W, A= 365
nm) A BF L BEERAE L BRRE R R A2
BN 10 mg/ L 1 400 mL FF A 7K VA 908 1) 395 788
WE T, W G ik & AR RS O 8030
min( CAAff DR SN 400 7 1 Ak 71 3% T IA 21 W B 71
&I T3 v IS R AT T 30 min J&, BNIRE W, I
VAR SRS, TFAR T . 384 & N B T A Bk
AT . BB 10 min BUFE, ik H 57 (Hitachi) UV-
3010 BYELAMA] WL 3060 BEVEAE 200~ 600 nm K
Y0 A i AR RSO o FEAS SIS TR TS
BN, W S RO (B Aa SE IO FE TH5)
BAEEE R R, W In(co/ ¢)= In(Ao/A); EhIn(Aof
A)- t TEEI MG R, B LR I B AR AT & 1 —
RN ST FER In( cof ¢) = K obstiign, ELERRL
SRR W — 2 S N R B K o/ min” ',

1.4 HAESIK
141 GBI 2%

TAEEER ()RR 0. 15 em) PJEI L 15 mm x 15
mm 5, 40" M8 SN ADKITEE, BT/
HNOs B ZIih 5 min, 2K - ZEEFZ BT 7K
BUE, BRI A REIRE B R B,
AR 1.1 PR . RIS R S R e
ER, B TAERM SN R AN %, B oy
JEE LA .
1.4.2  HAZNNEA

P A 272 WU 3K A o 3 3 o)l 1) = FL AR R G
CHI Mifb 2= TARSG bakAT, Hrp @R TAER
W(WE, HAN 15 mm x 15 mm); 517 85t )
(CE, TN 2 mm x 20 mm); YWWHIHKEWRIES
ELHL M (SCE); 0.5 mol/L ) NayS04 A 37 5 HL fi#
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Fig.1 XRD patterns of TiO,
and Mo/ Ti0; films
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Fig. 2 Plot of methyl orange degradation

rate vs doping mode for 80 min
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Fig. 3 Relationship between apparent first-order
rate constant and M oQO3 content
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Fig. 4 U V-visual transmittance spectra as
a function of wavelength for Mo/ T i0> films
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Fig. 6 EIS Nyquist plots of Mo/ TiO; film
electrodes under various doping

mode with illumination

6000
5000 - » 80w
4000 | "
g 3000 " . 5 o 0o00D 00
N i [¢]
v Soasetits, o Mo03%|
mod . — x(Mo)=0.
2000 Qthnss wtan,, Sep,, .
1000 } a— x(Mo)=0.7%
a— x(Mo)=1.0%
or *— x(Mo)=1.5%
0 2000 4000 6000 8000 10000
YAl

K7 ARSI TIO, HE R
7E G IR ) EIS Nyquist P
Fig. 7 EIS Nyquist plots of Mo/ TiO; film
electrodes under various doping

concentration with illumination



5 14 &5 3 Y] ¥ =, % Mo #5275 X Ti0s JefEALIE TE I m + 513 -

WRPEE(BEIR 340 KT 1.0% )5, EIS Nyquist & _E3
BITIRAER, BB RIREE N 1. 0% I i) 3 JEE B B Ot
AL O I B ROR Bt o R AR RE R
TREFOCAERR T, ARGER T HAGd, B
BT BN, B2RER RS —EREE,
WA R F A BT P BE S B R AR K B & (  BE
JEHIE T AR, O LA B T E B 2 A

ol
3 g

3.1 B3I

KRB AR Ti0, AiEPIEEA M ( Vo), A5
AN BES 2Ti0, FBNHE T, Mo i
AN TiO, A% A EE, X Tit 28 Bl b A il & v,

1% Kroger Vink ﬁr’%%ﬂ?[ 13, 141,

MoO; =Mori+ 26 + 208+ Jz-ozT (1)

4 T BEE, W TR KR =
R TS & . B Mo® B TR AR, R
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b == R 1 STI = O  E  B A L R UK
B . &5 A AE N AN SR 53 53 JE BCIE 470 T8] R far
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E=E VAL =R SRS =55 4t B T} L i
MR EN AT RAER L2 I IER T W R TR,
MIMTHER TR 7R, e EERE . M
T BRI B 1542, H AT RE ik i
T ARE AP TM J7 B A0 A AT B
LY, MR R R NS FER, BT
R B AR, RZERZ LB E 2L,
R THRER T J7 208D, 16 R A7 (=
) R, R T™M M 5B T 5k
.
FiAk, TiOy WG HE AL I N JE 3R T R MY, 4
Ti0, HFER MR Z WB 28 0, — 771,
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Fi— 778, AR AR H A R Al R AR A
RERELAG T OG0 S B BT, 24 ik R HL

"I RS L, Fik, BO8 ARSI
NBIRETAE Ti0, W 3R 1 AL FO6 L i 7 51
2P SR SRR, TE Ti0, MR WAL SIA
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TiO, Z, fEHBRKEGIASBRE (W MT J53),
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Mo® /Mo™" HIEALIEIR AN 0. 4 eV, Ti*/
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B (wmT™M M ) HA R RSB 21 TiO,
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2) BB % B 3G I, L P LT R AT A R FEL
BEsIS,  FA LR I 0 B A A R 3 K, MRy )
BB 2 1% (BEIR ) 55 24 R 4k 23
i, BRI R ARk, BB MIRE R 1% H %
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BRTFHAERTF-FRE RS E, NmEm T
AL IETE .
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