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Abstract: NiCoAl ternary mixed oxides derived from hydrotalcite-like compounds ( HLc) with (Ni+Co)/Al
atomic ratio of 3 and Ni/Co of 0.2 were incipiently impregnated by potassium carbonate solution to prepare K-
promoted NiCoAl mixed oxides for catalytic decomposition of N,O. The effects of catalyst preparation
parameters such as K loadings, calcination temperatures, and reaction atmospheres on catalytic activity were
investigated. The catalysts were characterized by BET, XRD, H,-TPR, and XPS techniques. The results show
that the catalytic activity of NiCoAl mixed oxides is largely enhanced by the addition of K species in the presence
of oxygen and steam, and the optimal catalyst preparation parameters are K/ (Ni+Co) atomic ratio of 0. 05 and
calcination temperature of 400 C. XPS and H,-TPR data show that the electron binding energy of active Co,0,
and NiO species over K-promoted catalysts surface shifted to lower value, indicating the surface Co-O and Ni-O
bonds were weakened, thus the reduction peaks of Co’ to Co’* and Ni** to Ni’ moved to lower temperature , and
the catalytic activity and resistance towards water is improved.
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Figure 1
as synthesized
a; NiAl-HLc; b: NiCoAl-HLc; c; CoAl-HLc
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Figure 2 XRD patterns of NiAl,NiCoAl, CoAl
mixed metal oxides
a: NiAl400; b: NiCoAl400; c: CoAl-400
m: NiO; @: MCo,0,(M=Ni,Co); a: Co,0,
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Figure 3 N, O conversion over NiAl,NiCoAl,
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Figure 4 H,-TPR profiles of NiAl,NiCoAl,
CoAl mixed metal oxides
a: NiAl400; b: NiCoAl400; c: CoAl-400
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Figure 5 N, O conversion over K/NiCoAl catalysts

with different potassium loadings
H: NiCoAl400; @: 0.05K/NiCoAl-400;
A: 0. 1K/NiCoAl400; v 0. 15K/NiCoAl-400;
¢ . 0.2K/NiCoAl-400
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Figure 6 XRD patterns of K/NiCoAl catalysts
with different potassium loadings
a; NiCoAl400; b: 0. 05K/NiCoAl-400;

c: 0. 1K/NiCoAl-400; d: 0. I5K/NiCoAl400;

e: 0.2K/NiCoAl-400
m: MCo,0,(M=Ni,Co)
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Table 1 BET surface area of K/NiCoAl catalysts
with different potassium loadings
Catalyst BET surface area A/(m’-g™")

NiCoAl-400 9.1
0. 05K/NiCoAl-400 66.7
0. 1K/NiCoAlI-400 32.8
0. 15K/NiCoAl-400 24.3
0.2K/NiCoAl-400 21.4
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Figure 7 XPS spectra of Ni2p in catalysts
a: NiCoAl-400; b: 0.05K/NiCoAl-400
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Figure 8 XPS spectra of Co2p in catalysts
a; NiCoAl400; b: 0.05K/NiCoAl-400
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Figure 9 H,-TPR profiles of K/NiCoAl catalysts
with different potassium loadings
a; NiCoAl400; b; 0.05K/NiCoAl-400;

c: 0. 1K/NiCoAl400; d: 0. 15K/NiCoAl-400;

e: 0.2K/NiCoAl400
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Figure 10 N, O conversion over K/NiCoAl catalysts
calcinated at different temperatures
H: 0. 05K/NiCoAl-300; e@: 0.05K/NiCoAl-400;
A : 0.05K/NiCoAl-500
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Figure 11 XRD patterns of K/NiCoAl catalysts calcinated

at different temperatures

a: 0. 05K/NiCoAl-300; b: 0.05K/NiCoAl-400;
c: 0.05K/NiCoAl-500;
m: MCo,0,(M=Ni,Co)
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Figure 12 H,-TPR profiles of K/NiCoAl catalysts calcinated
at different temperatures
a; 0.05K/NiCoAl-300; b: 0.05K/NiCoAl-400;

c: 0.05K/NiCoAl-500
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Figure 13 N, O conversion over NiCoAl-400 and 0. 05K/NiCoAl400 catalysts in the presence of oxygen and steam
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