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Fig.1 SEM images of undoped and doped nanometer TiO,
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Table 1  Particle size distribution of undoped and doped

nanometer TiO,

. —K A b/ G~ A S B 5]
HH AN Ny pda 4 S 4
Kife/nm Y /% Rif/nm Y /%  4A/nm
TiO, 140 ~250 100 — — 182
0-1% g 9~125 96.99 792~1409 3.01 108
Co-TiO, T i - :
0% 3 a8 93.89 177~315 6.11  26.8
Co-TiO, e i - : '
1 31.5~44.5 89.73 223~397 10.27 41
Co-TiO, o ’ - :

a——YCRIA% s b— —UChIAR

ZREL YGRS, AR AR K A2 B BH AT AR R0 T ZE 1) 20
K 30. 747° . 30.907° , 42. 461° 46. 147°hbAT 5T 64y
SRR A (121) ((211) . (221) . (302) & I ) 4FAE
g SF k55 B Z 0 Ok, I BLAK B 7E 20 SR 37.922°
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Fig.2 XRD patterns of doped nanometer TiO,
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Fig.3 Co 2p and Ti 2p XPS spectra
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Fig.4 UV-vis spectra of undoped and doped nanometer TiO,
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Fig.5 Nitrogen adsorption-desorption isotherms and

pore size distribution of catalysts

ST AR S G o £ A AR 38 R A FLAE 8 (0 ~ 20
nm) . ElH 4l Tio, HIA R IS PR T T, A X )
JEEITE 0. 45 ~ 0. 85 Z[0], W42 )5 99K Tio, b4k
TiO, ¥ J5 ¥ ) B8 B A X K 77 (0. 75 ~1..0) J7 [7]
oo, BB, 306 i 1 H3 AT [l f £, R B
ZJE BRSBTS SR ] g AT LA
Bl 5(b) BfLEE s i i E 46 Tio, v fLBy AR K
Y78 0 ~20 nm, BARJGILEA IR, 2 9H T
AR LA AE R . R 2 AT B2 E 90K
TiO, M LR AR KIEG N ,0. 5% Co-TiO, FE 5 HA



- 66 - A T2 (A RRER)

2017 4F

ORI LE R AR 200 m* /g, FLAFURIFLAR UL AR B Y
BER . A ALES R A ) T 2 i 1 B A 5 i, E
B 1 ARHEALTT A AL PR RE
2 ARG ALEHTE B
Table 2 Textural properties of undoped and doped

nanometer TiO,

. WREBY LB PR
i 2 1 3 1
m” g~ cm’ cg” nm
P25 9. 659 0. 04272 17. 69
TiO, 77.174 0. 3026 10. 895
0. 5% Co-TiO, 200. 695 0. 3876 20. 09
1% Co-TiO, 116.214 0. 3687 12. 69

AR R B AR R IR 5] 25 7O S 50 Ak
B, TEAT WO B IR BT 0.5% Co-TiO, FE i [ figt
Rk 52.22% , bb TG BB K MF R R R R
17.15% , W B T 445 190K Tio, X6 Y i i
0 IS 9, 78 AT U6 X A W e, PRk ] R R AT A
AT HL A
3 ARG HL R 90 min J& 5
Table 3 Photoelectric degradation ratios of

different photocatalysts
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Fig. 6  Photoelectric degradation RhB curves under

different conditions
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Fig.7 Recycling performance of 0. 5% Co-TiO,
under visible light
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Photoelectrocatalytic activity of Co-doped nanometer TiO,

FU HuiTao JIN Xin"

(Faculty of Science, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Co-TiO, photocatalysts have been prepared by a hydrothermal method. The photocatalysts were charac-
terized by SEM, laser particle size analysis, XRD, XPS, BET, and UV -vis. On an electrochemical workstation,
a two-electrode system was used with the Co -TiO, photocatalyst as the anode prepared by tableting, and a graphite
sheet as the cathode. Under low power ultraviolet light and visible light irradiation, photoelectrocatalytic reactions
were performed at a constant potential of 1. 5V for 90 min. The photoelectrocatalytic activities of the photocatalysts
with different molar ratios of Co: Ti were studied. The results show that the 0. 5% Co —TiO, sample had the highest
degradation ratio, 77.25% , which was 12. 53% higher than that of the pure TiO, sample. The degradation ratio of
0.5% Co-TiO, with visible light was 52. 22% , which was 17. 15% higher than the 0. 5% Co -TiO, sample in the
dark. The results also showed that preparing the anodes by tabletting affords improved photodegradation efficiency,
and high stability, and the new catalysts have favorable development prospects.

Key words: photocatalysts; photoelectrocatalytic reaction; tabletting; Rhodamine B
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