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Preparation of Au/TiO, catalyst and their performance for
photo-catalytic elimination of light alcohols
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Abstract: Au/TiO, catalyst was prepared by deposition-precipitation methods, and characterized by IR, TG-DTA, XRD,
TEM, BET, FL, XPS and UV-vis DRS spectrum analysis. The dynamic parameters of the elimination of methanol over
Au/TiO, catalyst were also tested and computed. The photocatalytic eliminations of alcohol steams (methanol, ethanol,
n-propanol) were used as model reaction to evaluate the photocatalytic activity of the catalyst under ultraviolet light
irradiation. The results show that TiO, catalyst doped with 1%Au activated under 400 ‘C for 4 h has the highest activity.
Methanol with initial concentration of 7.0 g/m’® and flow rate of 12.5 mL/min, ethanol with initial concentration of 2.14
g/m® and flow rate of 5 mL/min, propanol with initial concentration of 2.21 g/m’ and flow rate of 4.0 mL/min can be
completely eliminated when 0.15 g catalysts are used. The activation energy is 14.80 kJ/mol, the pre-exponential factor is
1.126 1 /s and the correlation coefficient R is 0.981 1, which accords to the first order dynamics law.
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Fig.1 Effect of calcinating temperature on photocatalytic

activity
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Fig.3  FT-IR spectrum of catalysts: (a) TiO,, before
calcination; (b) TiO,, 500 C calcinating for 4 h; (¢) Au(1.0%)/
TiO,, 200 C calcinating for 4 h
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Fig.5 XRD patterns of catalysts: (a) TiO,; (b) Au/TiO,
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Fig.6 XPS spectra of 1.0%AuwTiO,: (a) Ti 2p; (b) O 1s;

(c) Au 4f
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Fig.7 Luminescence spectra of TiO, and catalysts with
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Fig.8 UV-vis DRS spectra of TiO,(a) and Au/TiO,(b)
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FFEAFRr, v LMIAZ N K — 8l 12 IRV
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Table 1 Dynamic data of methanol elimination

K T7'7107°K" x k —Ink

307 3.257 0.7343 0.218 4 1.5216
311 3.215 0.763 8 0.2378 1.436 5
329 3.040 0.8310 0.2929 12278
333 3.003 0.851 4 03141 1.158 0
343 2915 0.903 2 0.384 7 0.9552
353 2.833 0.948 8 0.489 7 0.714 0

3 it

1) RAUUR — P61 % 1) AwTio, b, K
KEEm T TiO, Bt tbiEtE. Au BUESECH 1%01
AWTIO fEALFITE 200 C N EEEeIE 1k 4 h G HE AR PE
Il AE TG PRI E N 9.10 g/m’®, “SARGE N
8.6 mL/min I, FIEEWERZA 98.3%, 1A FIHEBARHE,
AR WA 8.0 mL/min i, HEEA] 100%H ;s fEAAR
K S mL/min B, LR SRR RN 2.14 g/m’
W, LM 100%3H s 1IE AR RV EIRE A 2.21
g/m’, PRRFHN 4.0 mL/min I, TF A EE R R IA

F] 100%.

2) Au 145 =88 58 TiO, fEALFIR AT WG WA
RE A

3) Aw/TiO, fEAFILE I )G A T Bk S 3 )
R EGRE E, = 14.80 kI/mol, M55 R 5 R =0.981 2,
WA ML SRR, G — W3 I15 RNV
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