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Fig. 1 Schematic drawing of experimental set up

A - UV/Visible light; B - Electrical wire; C - U type terrarium; D — Quartz glass plate; E — Quartz glass reactor; F —

Heating wire; G — Thermocouple; H — Insulation chest; I — CO, cylinder; J — Gas flowmeter; K — Conical flask for de-i-

onized water; L — Absorption flask; M — Electric relay; N — Gas chromatography; 1 ~4 — Valve; a,b — Thermometer
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Table 1 Physicochemical properties of the photocatalysts

Crystallite size / nm"

Catalyst w% of CuO,* Sppr/ m* - g Anatase / % "
Anatase Rutile
TiO, (P25) — 53.62 79.7 20.8 27.3
0.5% Cu0,/Ti0, 0.56 40.19 75.9 21.5 32.5
1% Cu0,/Ti0, 1.5 40.27 76.3 20.8 52.9
2% Cu0,/Ti0, 2.3 35.61 76.7 23.7 43.5
3% Cu0,/TiO, 3.8 33.42 80.9 23.1 40.6
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b. Evaluated from equation 1
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c. Evaluated from FWHM of XRD by Scherrer equation 1
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Fig. 2 XRD patterns of P25 and Cu/TiO, samples

a. P25; b. 1% Cu0,/TiO,; c. 3% CuO /TiO,; d. 5%

Cu0,/TiO, 5 e. 10% Cu0,/TiO,
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Fig.3 HRTEM images of (a): 1% CuO,/TiO, and (b) : 0.5% CuO,/TiO, samples

FESCHEAL S, SEAEAL T 2O a2
HLP IS, oA — 0 L s ok A Al i
R, h—or 24, R LOLRIE R
K. B4 ZHER T IR CuO,/TiO, fEALFE bl L
BORIGTE IR REARTE 260 nm PR EE MG T B,
JITAT R A PR R A MR 23R 1] ) R 28 Y i A v
SRR LOEIE AR £, FERK 510 ~
550 nm 1478 Bl ¢ A= .

MBI LA 280 CuO, G 2801 Tio, fE L5
X FEAMDCHI AN 5 EE FE s B TiO, 5, MR 251K
SIS Pt A I TE] L B . X U B CuO, 1Y 11
FomAl TGS - X R AR IR RE R T AR
AR s S R A (R T e
L CuO UKL LA S ATV BORL 2R, BHZETE RN, AN
M SRR AL 55, R AL RCR.

2.2 St R R

TCHEALKIE S CO, AR i CHL 1Y S AR AT IR AR
AR, OB Y COLLE BN F XA 5 BEAE Bid
J5, eIy CO R A A AR, At H i A BE A8 i
AT 7 ) A S ARG SR DAY SR S B BEAT A DL
EANBER L GEH AL ST e AL R AR AR PF
R &

TEMAAEAL ) A T I P E B AT 52 ST B
PABA SR AR EAS I AR B 251 T
SPEAT T PSR, BRI ARAG I ST A A
Yy, WEWI SR SN CFIHEACTR IS A E ML SR Y Al 5l

(Ex.=260 nm)

Relative intensity / a.u.

1 1 T
510 520 530 540 550
Wavelength /nm

K 4 &K 260 nm FAN[E CuO, & &/ CuO,/TiO,
HEAE AN P25 63 & g
Fig. 4 Photoluminescence spectra of CuO,/TiO, with
different CuO, loading amount and P25, excitation at 260 nm
a. P25; b. 1% Cu0,/TiO,; c. 0.5% CuO, /TiO,;
d. 2% Cu0,/TiO,
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Fig. 5 Effect of Cu0, loading amount on CH, yield
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Study of Photocatalytic Reduction of CO, with H, O
Vapor on CuO, /TiO,

HONG Yi-Juan, ZHANG Qin-Hui" , YU Jian-Guo
(State Key Lab of Chemical Engineering, College of Chemical Engineering ,
East China University of Science and Technology, Shanghai, 200237, China)

Abstract; Using TiO,-P25 as a main material, CuO, loaded TiO,-P25 photocatalysts were prepared via wet impreg-
nation method. The catalysts were characterized with powder X-Ray Diffraction (XRD) , XPS,BET, High-Resolu-
tion Transmission Electron Microscopy (HRTEM ), X-Ray Fluorescence Spectrometry ( XRF) and photolumines-
cence (PL). The photoactivity of the catalysts was tested by photocatalytic reduction of CO, with H,O vapor to pro-
duce chemically valuable compound including CH, in self-build experimental set up. The experiment results sugges-
ted that the photocatalytic activity of TiO, was improved remarkably with the loading of CuO, on the catalyst sur-
face. The CH, yield on 1% CuO,/TiO, reached 24.86 mol - g, after 72 h UV irradiation, and the CuO, loading
amount, the reaction temperature, reaction time also had great effect on CH, yield.

Key words: H,0; CO,; reduction; TiO,; photocatalysis



