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Effect of calcined temperature on photoelectrochemical and
photocatalytic properties of K,TigO13 thin films
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Abstract: The potassium hexatitanate thin films on ITO glasses substrates were prepared by sol-gel method, and was
calcined at different temperatures. The structure and surface morphology of the K,TicO;; film were examined by XRD
and AFM, respectively. The photocatalytic activity of the K,TigO;3 film was evaluated by the degradation of partial
coverage of octadecyltrichlorosilane (OTS) grafted on K;TigO;3 film, and the behaviour of photogenerated carrier was
characterized by chronopotentiometry, cyclic voltammetry and chronoamperometry. The results show that the K,TigO3
film calcined at 500 ‘C has the highest photocatalytic activity and the highest photocurrent, it is even superior to TiO,.
The reason that K, TigO13 film calcined at 500 “C has the higher performance may be appropriate crystallinity, lesser grain

size and large specific surface area, and the quantum yield illuminated under 254 nm laser source is 6.9%.
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12 K,TigOqs ERR BARBIHI &
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2.1 K,TigOy; HAZEH) XRD FAE

K 1 Bl KoTigO s AN R SRS 2 h 5
) XRD i, BT IL, 100 CALFE 2 h 5, JHEILTE
FE R B RRAAT 0% 400 CREBE 2 h T, RES AT
W O, MRBEAR B T0 e AR AS; 500 CREH2h 5,
L K, TigO 3 FAAEEE, 600 CREFE 2 h Ji7, KyTigOs HEA
TSI I . BEAE R bei B T iy, AT IR AS R
Bt REEEK K, A Scherrer 2R HE55 500 °C
1600 CREFERISRLRAZ 474 10 nm AT 15 nm.
KoTigO 1 (1 &5 b B A 0 15 ) v i ey 45 DA
600 CRiBEN) KoTigOs WA ST A S, Z MO0k
[I1]HE A #3 500 °CREee 1) B 45 64 20 65.8%,
400 “CHREREIHIIE IS5 5 BE 6.4%.
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Fig.1 XRD patterns of K,TizO;3 film calcined at different

temperatures for 2 h
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Fig.2 AFM images of surface of K;TizO;3 films calcined at

400 °C for 2 h (500 nm X 500 nm)
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Fig.3 AFM images of surface of K,TigO;; film calcined at
500 C for 2 h (1000 nm X 1 000 nm)
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Fig.4 AFM images of surface of K,TigO;; film calcined at
600 °C for 2 h (1 000 nm X1 000 nm)
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Fig.5 Curves of contact angle vs UV irradiation time on

OTS-K,TigOy; films calcined at different temperatures
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Fig.6 IR spectra of OTS-K,TisO,; with no irradiation and

after 20 min of irradiation
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Fig.7 Open circuit potential variation for K,TigO; film

electrode calcined at different temperatures under illumination
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Fig.8 Cyclic voltammogram of K,TigO;; film electrodes

calcined at different temperatures under illumination
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Fig.9 Transient photocurrents of K,TisO;3 electrode film

calcined at different temperatures
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25 7E500 CHEKRAEY K, TicOy HIEBIRME FHE
HE
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BEAE RN, TR R S AU, S
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K, TigOqs BRGSO OC R, Wil 10 o
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t KoTigOqs M AR B AT 728 U A s AR AR
o HARR AT B R TS R B B AE 254nm 6
NG R TR AR 6.9%.
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M

Fig.10 Effect of light density on photocurrent of K,TicO;
film electrode calcined at 500 ‘C
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Fig.11 Curves of contact angle vs UV irradiation time on

OTS-K,TiO;3 and OTS-TiO, films calcined at 500 C
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Fig.12 Transient photocurrents of K,TisO3; and TiO, film
electrodes calcined at 500 ‘C
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