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Au Fe,O; Water-Gas Shift Catalyst Prepared by Modified
Deposition-Precipitation Method
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National Engineering Research Center of Chemical Fertilizer Catalyst Fuzhou University Fuzhou 350002 Fujian China

Abstract The Au Fe,0; catalyst was prepared by co-precipitation deposition-precipitation and modified depo-
sition-precipitation methods and was characterized by X-ray diffraction X-ray photoelectron spectroscopy and
transmission electron microscopy. The catalyst activity for the water-gas shift WGS reaction was discussed.
Under strictly controlled conditions the Au Fe,O; catalyst prepared by modified deposition-precipitation dis-
played higher activity for the WGS reaction than that prepared by co-precipitation and deposition-precipitation.
In the former case the CO conversion of 82.3 % was obtained with a feed gas of 10% CO N, at 150 C . Where-
in gold particles of 3—5 nm were highly dispersed on the surface of the Fe,O; support that existed in an amor-
phous and crystalline state. A relatively strong interaction between gold particles and the support occurred
which was beneficial for the WGS reaction.
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Fig 1 Effect of preparation methods on the catalytic activity
of Au Fe,O; for WGS reaction
1 Au Fe;03-CP 2 Au Fe;O5-DP 3 Au Fe,O3-MDP
Catalyst reduction with 10% H, N, at 150 C for 15 h preceded all
activity tests. CP  co-precipitation DP  deposition-precipitation

MDP  modified deposition-precipitation.

1 Au Fe,0;
Table 1 Texture data of Au Fe,Oj catalysts prepared
by different methods

BET surface Pore volume Average pore

Catalyst . o 5 .
area’ m- g cm’ g radius nm
Au Fe,05-CP 116 22 0.2317 4.0
Au Fe,05-DP 79 16 0.1174 3.0

Au Fe,O5-MDP 132 23 0.2226 3.4

* The numbers in parentheses denote the BET surface areas of the

used catalysts.
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Fig 2 XRD patterns of Au Fe,Oj5 catalysts after being reduced
and WGS reaction
1 Au Fe,O;3-CP reduced
3 Au Fe;O3-MDP reduced
5 Au Fe;O3-DP used

2 Au Fe,O3-DP reduced
4 Au Fe;0;3-CP used
6 Au Fe,O3-MDP used

Fe3 04

45.2 48.0 38.2 nm

2.4 TEM
3 AU Fez 03
TEM
. Andreeva '
Fez Og
6~ 8 nm. -
Fez 03
3~5 nm.
2.5 XPS
XPS Au F62 03



4 - Au Fe, 05 349

3 Au Fe, 04
Fig 3 TEM images of Au Fe,O; prepared by different methods
a Au Fe;O3-CP b Au Fe,O3-DP ¢ Au Fe,O3-MDP
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Fig 4 XPS spectra at Au4 f a and Fe 2 p b regions of different Au Fe,O; samples
1 Au Fe,05-CP 2 Au Fe,05-DP 3 Au Fe,Oy-MDP
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Table 2 XPS data for Au Fe,O; prepared by different methods

Binding energy eV

Catalyst -
Audfq, Snl Sn2”* Fe2ps» Fe? " Feit
Au Fe,05-CP 83.7 84.5 0.46 709.4 710.6 712.4 718.7 0.239
Au Fe,05-DP 83.6 84.5 0.12 709.5 710.5 712.1 718.6 0.192
Au Fe,05-MDP 83.6 84 .4 0.49 709. 4 710.5 712.1 718.4 0.415

%* Snl Sn2 is the area ratio of the two peaks featuring binding energies higher and lower than 84.0 eV respectively.
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