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Preparation and Application of SiC as Support for Ru Catalyst in Ammonia Synthesis
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Abstract: A sol-gel process catalyzed by oxalic acid was used for the preparation of SiC precursor from raw
materials of tetraethyl orthosilicate (TEOS) and sucrose. The precursor thus obtained was homogeneous. Sintered
with a certain heating program in an argon flow, the precursor was converted into the high surface area SiC. The
high specific surface area silicon carbide was used as catalyst support for ammonia synthesis. The effect of the
surface of the support, promoter and the amount of Ru on the catalytic activity for ammonia synthesis was
studied. The results show that when the high specific surface area SiC of 113 m?-g™ is used as support, the
prepared SiC-supported ruthenium catalyst has a relatively high activity (11.85%) under Ru 4wt%, Ba 4wt%, K
8wi%, 475 °C, 10.0 MPa and 10000 h™.
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Table 1 Catalytic activity of different Ru/SiC for

ammonia synthesis

Specific surface Ammonia concentration
Sample  ny/ng

area of SiC / (m*+g™) in exit gas / %

1 0.003 122 10.54
2 0.004 118 10.11
3 0.005 113 10.1

4 0.006 74.3 7.22
5 0.007 21.6 2.84

Reaction conditions: Ru 4wt%, Ba 4wt%, K 6wt%, 475 °C, Space
velocity=10000 h™, Ny:H, (V/V)=1:3.
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Fig.1 Effect of the amount of K or Ba promoter on the
catalytic activity for ammonia synthesis
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Table 2 Effect of K and Ba promoters on the catalytic

activity of Ru/SiC for ammonia synthesis

Catalyst Mass ratio for components  C,mi, In exit gas / %
Ru/SiC Ru=4 243
Ru-K/SiC Ru:K=4:10 4.42
Ru-Ba/SiC Ru:Ba=4:4 8.11
Ru-Ba-K/SiC Ru:K:Ba=4:8:2 10.44
Ru-Ba-K/SiC Ru:K:Ba=4:8:4 11.85
Ru-Ba-K/SiC Ru:K:Ba=4:10:4 10.33
Ru-Ba-K/SiC Ru:K:Ba=4:10:2 9.52

Reaction conditions: Ru 4wt%, 475 °C, space velocity=
10000 h™', NxH, (V/V)=1:3.
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