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Pollution of groundwater with nitrate is increasing problem in the world and thus development of the method
for purification of the groundwater is keenly desired. In the present study, two points were investigated; (1)
removal of nitrate in the groundwater by an anion-exchange membrane method and (2) catalytic purification of
highly-concentrated nitrate in the treated sewage generated by the anion-exchange membrane process.

A membrane-separation device, where the vessel was separated with an anion-exchange membrane, was
constructed.  Aqueous solutions of potassium nitrate (simulated groundwater) and sodium chloride were put into
each vessel and changes in the concentrations of nitrate and chlorine on the time were monitored. It was confirmed
that almost all nitrate in the simulated groundwater were moved into the aqueous potassium nitrate solution at 10 h.
After the optimization of the treatment conditions, the membrane-separation method was applied for the purification
of actual groundwater polluted with nitrate. It was demonstrated that the concentration of nitrate was decreased to
the allowable level for drinking (< 25 ppm).

The treated sewage generated by the anion-exchange membrane process contained large amount of sodium
nitrate. Since conventional copper-palladium bimetallic catalysts were significantly deactivated with chlorine in
water, it could not be used for the catalytic purification of nitrate in the treated sewage. Thus, we explored the
catalyst active for the catalytic purification even in the presence of excess chlorine. At last, we found a
tin-palladium bimetallic catalyst. After the investigation of the catalyst composition and preparation conditions, we
successfully developed the highly active and selective tin-palladium catalyst. By using this catalyst, the
high-concentrated nitrate in the treated sewage was successfully decomposed into nitrogen gas.

Based on the knowledge found in the present study, we should be able to construct a system continuously
purifying the nitrate-polluted groundwater by a combination of the membrane-separation device with catalytic
purification one.




