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Preparation and Characterization of Tio,/Co304 Nanocomposites and Their
Photocatalytic Activity for Hydrogen Evolution

MA Ya-Ting, LI Qiao-Ling

(School of Science, North University of China, Taiyuan 030051, China)

Abstract: TiO,/Co;0,4 nanocomposites with photocatalytic activity for hydrogen evolution under visible light
were prepared via carbon assistant method and Sol-Gel method. X-Ray Diffraction (XRD), Transmission
Electron Microscope(TEM), High Resolution Transmission Electron Microscope(HRTEM) and UV-Vis spec-
trophotometer were used to characterize the samples’ crystal structure, morphology and absorptivity of ultra-
violet and visible light. The characterization results demonstrate that the prepared nanocomposites have good
crystal form, structure and absorptivity of both ultraviolet and visible light. The photocatalytic activity of
Ti0,/Co304 nanocomposites for hydrogen evolution under simulated sunlight was tested and their reusability
was also investigated. The results show that the photocatalytic hydrogen evolution of pure water over the
Ti0,/Co304 nanocomposites is about 8.25 umol/(g-h) under simulated sunlight. And the nanocomposites pos-
sess ideal reusability.
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Fig. 1 Preparation routes for Co;O4 nanoparticles and TiO,/Co;04 nanoparticles
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Fig. 2 XRD patterns of (a) Co304, (b) TiO, and (c) TiOy/
Co;0,4 nanoparticles

AT 26=31.2°, 36.7°. 44.8°. 59.4°L) K 65.1°f]
0T S 0 53 968 N T B HES i A1 2B Co304 4514 (JCPDS
42-1467)11(220)+ (311). (400). (511) % (440) 5k ™,
K 2(b)H 47T 260=25.2°, 37.7°, 48.1°, 53.8°., 62.7°
(1) R AiE U 43 Sl 0 B B EK BT B TiO, 45 4 (JCPDS
21-1272)(¥1(101)+ (004). (200) (105) 5 (204) i i),
Kl 2(c) P AT IR LS T Cos04 4514 11(220) (311)s
(S511)F71(440) & 1 LL K2 TiO, 5K 11(101) (004)+
(200)~ (105)F1(204) & [HI AT U, 2 BH S 56 e D) 75
BT HA BT AL TIO, 45 K 1S di A1 1 Co304 4514
[ TiO2/Co304 B 15 G K JThL o

h T FAEHIF5 1 TIOL/Cos04 B 2 4K Wik (1 1

10 nm

i, K TEM Fl HRTEM %} TiO,/Co30,4 & 15 44K it
FIREAT TS M. 18] 3(a) s T TiOy/Cos04 B A
YRR IR AR TS, MBI ] DU, iR R
7 TE KB A Cos04 9K IR, Fif22 4 85 nm.
REBAA T T R J] [ 4 ok 240 5 b 23 A1 35 K v K
th, TiO, 9KFkL, KifRfE 10 nm A 3(b) K
Ti0,/Co304 5 & 4K ik (1) FL 1 TEM M4 J, T LLFH
HKE TiO, KBRS Cos04 KUk W G128
[iiT 3(c) A TiOx/Cos04 KA 44 K UKL 1K) 51 1
HRTEM &, R &% 70 10 10 3% €0 R s ) 7 4t 1 1)
Bk 0.291 nm, 52384 Cos04 [19(220) 7 1 7] B
5, YL KIRE Y Cos04 gk ikt ke il
(1) — ANt /N JURE U 45 dt THT AT BE R 0.351 nm, 581
BRI TiO, MR(101 ) 1 1) B — 3, i BNk ol
TiO, 4K Bk M, Ti0,/Co304 5 2 44 K UKL I TEM
I HRTEM MR #r i, #il& T RA RGBS
TiOy/ Co304 K5 44K kL .

K 4 25 H1 T Co304. TiO, Al TiO2/Co304 45K i
Frf 2 Hb—n] WOGIEE, MBI LG H, CosO4 7E
P 350~800 nm [ ] LG X 35k L AT e 5 1) W
PERE, TiO, WIFESE AN X IR LEPRA /N T 300 nm
(1) 'l Y [ P A S o IR R PR BB - TiO2/Co304 H A
R K IO He 2L P R RSORE R T P B IR 5, R 2R 4h—1]
DL 3 ] P 30 e e R RSC Tk R, B S TN Co3 04
AR T TiO, 78 n] WG FE P IR v g

5 nm

3 TiOy/Co304 HAAKITRA R AL %1 TEM K (a, b)F1 HRTEM HE i (c)
Fig. 3 Different magnificant TEM images (a, b), and HRTEM image (c) of TiO,/Co30, nanocomposites
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Fig. 5 Photocatalytic hydrogen evolution over Co;04, TiO,
and TiO,/Co304 nanocomposites
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