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Preparation of Supported Nano-gold Catalyst by Adsorption
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Abstract: A new method called adsorption column chromatography for the preparation of supported nano-gold catalysts was proposed.
Au/Al,O3was used as the model catalyst, and low-temperature CO oxidation was used as the model reaction. Effects of pH value of gold
precursor solution, liquid-to-solid ratio of the gold precursor solution to the support, specific surface area of the support, and competition
adsorbates such as water, ethanol, isopropanol, and acetone on the nano-structure of the gold catalyst were investigated. The optimal condi-
tions are the pH value of gold precursor solution of 9, the liquid-to-solid ratio of 6:1, and acetone as the preferential adsorbate. Gold particles
on the prepared Au/Al,O; catalyst are well distributed and about 5 nm in diameter. The temperature for CO complete conversion is -25 °C.
The specific surface area of Al,O; has great impact on the Au/Al,O; catalyst. The lower the polarity of the preferential adsorbate, the better
the distribution of gold particles on the support. This method can improve the utilization ratio of gold and effectively remove toxic chlorine
ions, and therefore it provides an effective way for the large-scale preparation of gold catalysts.
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Fig. 1. Effect of the pH value of HAuCly solution (adjusted with 1
mol/L KOH) on catalytic activity of 1%Au/ALO;.
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Fig. 2. TEM images of the 1%Au/AL,O; sample prepared with the
HAuCl, solution adjusted with 1 mol/L KOH to pH = 9. (a) Upper-
layer catalyst; (b) Underlayer catalyst.
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Fig. 3. Particle size distribution of 1%Au/Al,O5 prepared with the
HAuCl, solution adjusted with 1 mol/L KOH to pH = 9. (a) Upper-
layer catalyst; (b) Underlayer catalyst.

BIAY. N Au BURDR AR AT Geul, B R LK 3. R
JAAEAR TR A UK S8R0 4% 530 24 3.8 1T 3.2 nm.
2.2 HIKSiKGE R E R LR TR R

%W 1.6 ml HAuCL % 5 1.5 g #iAAk, 7370l Fii ke
ZEWE LA 301,401, 5:1 Al 6:1, 4E pH =9 &A1 1l %
Au/ALO; AT, T Ak CO AR 3T 1 WL Pl 4. AT L
B, B I LG 3 I, AH R AR B CO B A i
i B T v, B A 0 7003 B

—e— Upperlayer of Au/ALO;

24 [ —o— Underlayer of Au/ALO;
26 F

T1009/°C

el v
3.0 35 4.0 4.5 5.0 5.5 6.0
Liquid-to-solid ratio
B 4 TREIEE I Auw/ALO; L CO EFIEMIZ M
Fig. 4. Effect of the liquid-to-solid ratio on catalytic activity of

1%Au/ALOs, pH=9.
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Table 1 Effect of liquid-to-solid ratio on the actual loading of gold in

Au/ALO;s catalysts

Liquid-to-solid ratio Au loading (%)
Upper layer Under layer
3 1.21 0.87
4 112 0.95
5 0.93 0.90
6 0.91 0.89
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Table 2 Specific surface area of Al,O;calcined at different tempera-

tures
Calcination temperature (°C) Aper/(m/g)
500 216
600 204
700 196
800 178
900 159
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Fig. 5. Effect of the specific surface area of Al,O; on catalytic activity
of 1%Au/ALO;. pH =9, liquid-to-solid ratio = 4.
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Fig. 6. Effect of additional solvents on catalytic activity of
1%Au/ALOs. pH = 9, liquid-to-solid ratio = 4.
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Table 3 Effect of additional solvent to HAuCl, solution on the actual
loading of gold

Au loading (%)
Solvent
Upperlayer Underlayer
Water 1.00 0.93
Ethanol 0.96 091
Isopropanol 0.92 0.88
Acetone 0.86 0.85
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