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Abstract

Aim of research

Nitrogen dioxide(NO2) and suspended particulate matter (SPM) in the urban areas remain
in unsatisfactory quality level due to the exhaust from diesel vehicles.

In addition to general measures which control the total amount of the exhaust from vehicles,
any special regional measures corresponding to localized pollution areas particularly areas
around the traffic intersections and trunk roads.which higher concentrations of pollution is
emerged are indispensable.

Furthermore, it is estimated that environmental quality standards will not be satisfied in
some of such areas despite the countermeaseves baced on the* Automobile NOx and PM

Reduction Law *“, where prompt improvement measures against such localized air pollution
should be expedited.

As the measures to counter such localized pollution, soil-based air purification system and
photo-catalytic materials for the decomposition of nitrogen oxides have been developed so far,
and these developments are about to reaching to the level of practical use.

This research aims to establish techniques for designing effective measure matching to
regional conditions. As a localized pollution measure, examination on effectiveness, optimum
combination and geometrical arrangement of soil-based atmospheric purification system and
photo-catalytic NOx decomposition construction materials were implemented at the two facilities
in Osaka Prefecture and in Kawasaki City. These two facilities are in different traffic conditions
and road structure.

Grasp of environmental improvement effects in the areas where such facilities were built,
examination on effective and economic driving system and design technique of localized pollution
improvement simulation model were done by using the roadside type system and the tunnel
ventilator type system of soil-based atmospheric purification system set up in Osaka Prefecture
in fiscal year 1998.

In fiscal year 1999, 2 layer soil-based atmospheric purification system was built in Kawasaki
City and a new type of sound proof wall made of nitrogen decomposition construction materials
using photo-catalyst was built in Osaka Prefecture, where comprehensive design techniqus for
localized pollution measure were examined by grasping the effectiveness of environmental
improvement, development and trial implementation of the simulation model of localized
pollution improvement by various technologies.

In fiscal year 2000, arrangement of environmental improvement effects in Osaka and
Kawasaki City where localized pollution measure design technology had been applied to was
made, and verification and review of simulation model of localized pollution improvement were
done in order to establish a design technique for localized pollution measures.



Results:
Following results were acquired by this research.

The soil-based atmospheric purification system in Osaka Prefecture:

a. Removal efficiency of NOx was approximately 85% in the roadside system.

b. Removal efficiency of NOx was approximately 95% in the tunnel ventilation system.

The soil-based atmospheric purification system in Kawasaki City:
a. Removal efficiency of NOx was approximately 80% and;
b. There was not a big gap in removal efficiency among these systems and high performance
of removal efficiency in a long-term period was confirmed.
Process unit cost for the removal of NOx was approximately ¥183,000.- per kilogramme of
NOX in case of roadside system, approximately ¥16,000.- per kilogramme of NOx in case of
tunnel ventilation system. (NOx volumes were measured in terms of nitrogen dioxide.)
It was confirmed that photo-catalytic materials was able to remove NOx by oxidization and
some types of materials maintained initial NOx removal performance for more than 2 years.
As for the examination on the forecast technique for environmental improvement effect,
rough reproduction of the effect of environmental improvement by the system became
available by establishing the atmospheric diffusion model considering the effects of
vacuuming at the intake and exhausting at the outlet of the system in the Plum-Puff model.
Moreover, established numeric simulation model using calculation models of airflow and

diffusion enabled us to evaluate requirements for installation and difference of weather

conditions.

This report was prepared by the Pollution-Related Health Damage Compensation
and Prevention Association based on the results of the research in Osaka

Prefecture and Kawasaki City.
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