B304-2am-14 The 102nd CSJ Annual Meeting
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Ammonia has a key role in agricultural for production of fertilizers. Traditionally,
ammonia is produced by Haber-Bosch method with high energy consumption. Ammonia
synthesis from air pollutant such as nitrogen oxide (NO) is an attractive way on the
background of NO abatement. Several attempts have been reported for the synthesis of
ammonia from NO using Pd, Rh or Pt catalysts. Recently, our group also developed Pt/TiO»
catalyst for ammonia synthesis on NO-CO-H,O reaction.! However, the cost of Pt group
metals is a barrier for their industrial applications. In this study, we have developed the
cost-effective Ni/CeO catalyst for ammonia synthesis using NO-CO-H»O reaction.
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Initially, we synthesized Ni/CeO; catalyst
using different precursor such as Ni(CH;CO,),,
Ni(NOs3)2, NiSO4 and NiCl, which were denoted as
AC, NO, SO, CL respectively. As shown in figure 1,
all catalysts showed high NO conversion above
200 °C except Nicr/CeOs catalyst. Figure 2 shows 0
ammonia yield over different Ni/CeO, all catalysts 100 200 300 200 500
showed low ammonia yield below 200 °C. When , Temperature (°C)

Figure 2 NH, formation over different Ni/CeO, catalysts
the temperature increased to 280 °C, Niac/CeO:
showed superiority (57%) for ammonia synthesis. Nino/CeQO,, Niso/CeO; and Nic/CeO,
catalysts gave 51%, 34% and 3% ammonia yield respectively.

In summary, Ni/CeO; prepared from Ni(CH3CO,), precursor was an effective catalyst
for ammonia synthesis over NO-CO-H,O reaction.
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