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Effect of permanent magnetic field on photo-catalytic activity of
doped TiO, films
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Abstract: Effects of magnetic field on photo-catalytic degradation of azocarmine B with Fe** or La®>" doped TiO, films
were investigated. The results indicate that the photo-catalytic activity of Fe**/TiO, films is deactivation and the activity
of La**/TiO, films is reactivation in magnetic field. The degradation rate of Fe**/TiO, films is less than 2.0% at 7 mT of
magnetic induction. The degradation rate of doped La*'/TiO, (1.0%) film achieves 47.4% at 30 mT of magnetic induction,
which is more than 12% compared with that without applied magnetic field. The effect of permanent magnetic field on

the photo-catalytic activity of doped TiO, films is determined by the doping ion’s magnetic permeability and the magnetic
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intensity.
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Fig.1 Photocatalytic reactor
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Fig.2 XRD patterns of doped TiO,
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Table 1 Results of XRD for Fe*"/TiO, powder
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Table 2 Results of XRD for La**/TiO, powder
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Fig.3 Surface morphology of doped TiO, thin-films



1178 R KSR AR

o539 4%

2 ZR5VE

2.1 HEIHX Fe¥ITiO, L 1A &N

Wi AN IR JEE (1) Fe¥ $52% TiO, MO Ak 1 g
(IR 4 Bos o BERKRY 3 B AE 0~30 mT i [l N 3t
TP, e P B TSRO, |
c(Fe*™):e(TiOy) N 0.5%, 1.0%H1 1.5%. 23471l 4 w41,
TEBA MM I, B34 0.5% 1 HHE A 7135 P 05
S, BEAE B AR IEIINN, Fe¥'/Tio, ML in b
T B AEANINBESA 4 R, SRR R 1) Fe'
BA% TiO, WERRIIHEA T P38 2 20405, AL i
(TS RGN 8 2 7 mT I, % Fe¥'/TiO, sl i
ATEPEIEIE Y o, ARSI L T A % il
JRNERFER 7~10 mT B, AL NS S5 s,
175 10~20 m T Ja[H AN, fEAFREYE AN &S
R, 75 10~20 mT Z [F) 0] BEAFE R BEAR A (A7)
T S AR R TS I R o S P U ) T S B (O~
30 mT)JGH A, Fe' 2% TiO, M AL s L1 52 51
0, AR RS 22 B B 3G I e . phtkn]
W, AT Fe¥'/TiO, R Rk A1 F -1 43 iUk,
SIS A M LA A 4

16 F 1 2
12+
o .
&:; \
E 3
&
4..
0 5 10 15 20 25 30

T B 588 E/m T
w(Fe)/%: 1—0.5; 2—1.0; 3—1.5
4 mEAT Fe''ITIO, AMEALM R 69 Fvh
Fig.4 Effect of magnetic field on photocatalytic activity of
Fe’'/TiO, films

2.2 HIHF La™ITiO, R BRI FIT

fi3mns La®"/Tio, Je AT VIR i &l 5 .
FOL, AEBATANINELI AN, 5200 0.5% AL
VR BB AIREEIIE N, La®/Tio, MR
WIETEA BT s AEANMBEA AN, SRS

FRIR PN La®/TiO, T K A0S Tk 2 AN TR R 11
P BAKRIEN 1.0%01 La*"/Tio, HEAE w7 1E
UG, LN R R B (R R T S
TP L HAB B ZR FE 1Y) La™/TiO, (A AL 1 5,
BN IR RGN 3 5 S 30 mT ISR ZE B 1)
Fefdseik 47.4%, LWRAMNMESA SR 12.2%, %
i 2R R JCA NIRRT B AR R (35.2%) F1 1.35 £i%5 . £ 0~10
mT (RGN R BRSNS 45 5% La®'/Tio;
WA PE R T WA B Bl AR N 5 B
MHE— B3, A BORAA RN ES, (A7ESE
FIT R SR N 5 BN R N W R BRI . T A,
HMINEEIA X B 2% TIO, WA /E A 5 8 22 o i)
ANTRITTAS ] o

W firt /%

0 5 10 15 20 25 30
T S 1% 58 B /m T
w(La)/%: 1—0.5; 2—1.0; 3—1.5
5 At La/TiO, RAEALE M a9 7
Fig.5 Effect of magnetic field on photocatalytic activity of
La*"/TiO, films
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Fig.6 Distribution of potential well around particles
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Fig.7 Polarized distribution of ionic electron atmosphere
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