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Mechanism of Hydrogen Generation from Ammonia by Catalytic Thermal Decomposition

oToko KAWAOKA, Shota IKAMI, Shinji KAMBARA (ERES, Gifu University)

SUMMARY

Ammonia is a hydrogen storage material that may solve several problems related to hydrogen transportation and storage

in the hydrogen economy. Catalytic thermal decomposition of ammonia is a promising technique for producing

hydrogen from ammonia. Hydrogen generation characteristics were investigated by a tube reactor with and without

Ni-Al,O; catalyst. Elemental reaction mechanisms of gas phase and surface on catalyst were established to design a

reactor of hydrogen production from ammonia based on experimental results and kinetic reaction models.
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Fig. 1 Expermental setup for hydrogen product.
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Table 1 Reaction mechanism of H, production from NHs.

No. Reaction A m Ea

I | Ha+2PT(S)=>2H(S) 1.00E+13 0 7980
2 | 2H(S)=>H:+2PT(S) 1.00E+13 0 | 99540
3 | Not2PT(S)==2N(S) 1.00E+13 0 26040
4 | 2N(S)=>Ny+2PT(S) 1.00E+13 0 211260
5 | NH(S}PT(S)==H(S)*+N(S) 4.98E+11 0 24303
6 H(S)+*N(S)=>NH(S)+PT(S) 4 48E+10 0 155868
7 | NHa(S)+PT(S)==H(S)+NH(S) 1.00E+11 0 . 80029
8 | H(S+NH(S)=>NHz(S)+PT(S) 4.48E+10 0 73500
9 | NH3(S)+PT(S)=>H(S)+NHa(S) 1.00E+11 0 73500
10 | H(S)+NHa(S)=>NH;(S)+PT(S) 1.00E+11 0 55308
11 | NH:+PT(S)=>NH;s(S) 1.00E+13 0 0

12 | NH;(S)=>NH:+PT(S) 1.00E+13 0 76258
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Fig.2 Simulation results of elemental reactions for 4

difference reaction models.
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Fig.3 Experimental data and simulation result for catalytic
ammonia thermal decomposition.
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