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Development and elucidation for ammonia combustion catalysts based on
mullite-type materials
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The catalytic NH3 combustion properties and local structures of copper
oxides (CuOx) supported on mullite-type materials were studied. Among the CuOx supported on various
metal oxide materials, CuOx/mullite-type materials exhibited high catalytic NH3 combustion activity,

highest N2 (lowest N20 and NO) selectivity and high thermal stability. Because the combustion
activity is closely associated with the reducibility and dispersion of CuOx, highly dispersed CuOx
nanoparticles on supports are considered to play a key role in the low temperature light-off of NH3.

For NO and N20 selectivities, the oxidation state of CuOx and the dissociative species of adsorbed
NH3 are suggested to be important catalytic combustion properties, respectively. On the basis of
these discussions, the reaction mechanism of catalytic NH3 combustion over CuOx/mullite-type
materials is described.
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Cu0x/3A2S H.-TPR

CUOX Tlo
NH,



o o o =
IN o © o

Concentration ratio / -

o
S

0 300 600 900 300 600 900 00 600 900
Temperature / °C Temperature / °C Temperature / °C

©
o

Fig. 1 Product selectivities for (a) CuO«/3A2S, (b) CuO«/Al,0; and (c) Cu0./Si0O, before
and after thermal aging at 900 ° C for 100 h in air. 10 ° C-min?, 1.0% NHs;, 1.5% O,,

He balance.

Table 1 Catalytic properties of supported CuOx before and after thermal aging at 900 ° C
for 100 h in air

T Too Selectivity S Reduction
Catalyst at Too °/ % ET temperature
a/oC ?/°C N, N,O NO /m’g* P"/°C
CuG,/3A2S 292 484 97 <1 3 32 209
CuO,/3A2S(900°C) 326 570 94 3 3 28 234
CuO/Al,0 303 476 92 6 2 149 185
CuGO/Al,03(900°C) 295 450 91 8 1 102 155
CuG,/SIO, 334 490 97 1 2 177 220
! CuO/SIOx(900°C) 335 557 93 4 3 118 234

Temperature at which NH; conversion reached 10% and 90%.
> Temperature of the first H, consumption peak determined by H,-TPR.
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