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Ga-Doped Nano-TiO, Thin Films: Preparation, Optical and Electrical Properties
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(*Physics Science and Technology School, Zhanjiang Normal University, *Development Center for New
Materials Engineering Technology in Universities of Guangdong, Zhanjiang,Guangdong 524048)

Abstract: The gallium-doped TiO, thin films were deposited on glass substrate by Radio Frequency(RF) magnetron
sputtering, and annealing treated in vacuum for 2 h at 550 “C. The films were characterized using XRD, SEM, UV-
Vis transmission spectraoscopy. XRD results show that the TiO, thin films change to mixed crystal with sputtering
power of 200 W at room temperature, and the grains have grown up trend after annealing. SEM results reveal that
Ga-doped thin films have a more uniform and smaller particle size distribution with an average size of 30 nm. The
surface morphology is land-like. UV-Vis transmission spectra show that the absorption edge of the Ga-doped thin
films occurs obviously red-shifted, and even a red-shift of 10~50 nm is found after annealing. The films have good
hydrophilicity as evidenced by contact angle measurement and calculation. The samples exibit good photocatalytic
activity as shown by the degradation rate of 71.8% for methylene blue solution after 8 h irradiation under low power
UV lamp(15 W).
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Table 1 Sample preparation parameters

Sample No. Sputtering / W Ga doping amount / % (V/V) Annealing Temp. / °C Annealing time / h
A 200 0 / /
B 200 1 / /
C 200 2 / /
D 200 4 / /
E 150 1 / /

Ala) 200 0 550 2
B(a) 200 1 550 2
Cla) 200 2 550 2
D(a) 200 4 550 2
E(a) 150 1 550 2
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Ga-doping

ANEHE Ga 1t | A AR 2l 58 KR KA ] 45
B T A A 1 XRD &5 SRl 3 i,

MK 3 AT LLE 1,550 CiR K 2 h 5 By I Y
AT S WA A BB A N 4 £ A AR 7 B i & PR
B & ARG, B Ga B A
FER S AR A 25 i, LR WG W 8 X 107 1) A
W 0] A RS B R IR TE Ga B AR T R, &
FEAE T AL Al LR A AR DT BRfE A% S 80
ANTTHE B, RBE B 2% Ga JE 5 GBI | 5 i
PRI 1 U0k 55 | e 11 ik B Al 45 BTG, A THO, MY &5
mnAE 25 . X ELE 3(a) (b)), 45 G Scherrer A AT
CINSIED @I VSRR ¥ BENY TR SIS <

FI 8 H - S A B ORI T AR kR T AR A A
FE MRMIES, LR WME 4 iR, Kl 4(a) . (b)5r
FJETERCR 10000 15 F1 16 000 £ A9 15 &5 15 211,
NIE 4(a)FT LLE B, K42 7% TiO, R 0 ORL 2 94 2K



1942 Jd Hl fk

25 %

(a) No annealing

150 W, Ga:1%

200 W, Ga:4%

Intensity (a.u.)

200 W, Ga:2%

20 30 40 50 60 70
20/ (°)

(b) Annealing

150 W, Ga:1%

200 W, Ga:4%

Intensity (a.u.)

200 W, Ga:2%

K3 B KHT ()5 (b) & Ga tt AN [ Wi BBEAE i 19 XRD ]
Fig.3 XRD spectra of TiO, films before( a) and after(b) annealing
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