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Development of Ammonia Gas Removal System —— by Masatoshi Majima, Chihiro Hiraiwa, Atsushi Yamaguchi,
Atsushi Fukunaga, Tomoyuki Awazu, Toshio Ueda, Koji Nishizuka, Fuminori Mitsuhashi and Toshiyuki Kuramoto ——
The authors have developed new ammonia gas removal device using fuel cell technology. In this device, YSZ (yttria
stabilized zirconia) is used for the solid electrolyte, LSM (lanthanum strontium manganate) for the cathode, and
Ni/YSZ porous cermet for the anode; and ammonia gas flows through them. The porous Ni (Celmet®) is applied to the
current collector, which also functions as the gas diffusion layer of the anode. Chained Ni powder made by the
titanium-redox method is used for the anode catalyst. The authors have achieved a high ammonia detoxification
capability and a low drop in pressure, which are the key requirements to exhaust gas treatment. Unlike conventional
removal methods used in semiconductor manufacturing equipment, this device does not require LNG (liquefied
natural gas) or noble metal catalysts, which are used in the burning method and catalytic decomposition method,
respectively. The prototype device achieved the detoxifying targets of less than 25 ppm at about 800°C while
emitting no NOx and CO2. In addition, the NOx concentration at the outlet was less than 0.1 ppm. Thus, the prototype
proved that this system is highly effective in detoxification and also environmentally-friendly.
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