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Survey of the Practicality of the Soil-Based Air-Purifying System

Purpose

It is still difficult to meet the environmental standards on nitrogen dioxide (NOg)in met-
ropolitan areas. Although inereases in automobile traffic and the use of diesel engines have
resulted in stricter regulation of exhaust gas, the standards are far from being met. Six
prefectural governments including Osaka Prefecture have established a “Total Volume
Reduction Plan” based on the “Automobile NOx Reduction Law". This plan aims substan-
tial compliance with environmental standards by the end of year 2000.

But it is forecast that even if the target reduction is achieved as planned, it will remain
difficult to satisfy the environmental standard at some motor vehicle exhaust gas measure-
ment stations, which means that effective roadside environmental improvement measures
must be introduced where necessary in light of local conditions.

In 1993, we conducted an indoor study to inv'estigate the ability of soil to remove NOx in
air. Between 1994 and 1996, we placed an experimental plant next to & major road. The date
provided by this apparatus wasg utilized to determine a suitable method for using soil to re-
move air pollutants, as well as the durability of the apparatus. In 1997, we installed
practical-scale plants along a roadside green belt and at a tunnel ventilation tower. Both sys-
tems remained in operation for 11 months. From the data obtained during operation, we de-
termined the envirommental improvement effects of the systems, as well as suitable
procedures for control and operation. The present study was focused on the ability of soil to
remove NOx from high concentration automobile exhaust gas during practical operation.

Results of the Study

The present study revealed that the plants can be used to remove pollutants from air con-
taining automobile exhaust gas. Operation of practical-scale plants resulted in effective puri-
fication of ambient air. The results obtained are as follows:

1. Regardless of the type of soil used, a stable NOz removal rate of more than 80% was ob-
tained. The NO removal rate using andosol blocks ranged from 8% to 34% and was 17%
for granite blocks. NO removal rate of andosol fluctuated seasonally, rising to more
than 809% in the summaer but falling in the winter.

2. Adding ozone to air that had adsorbed pollutants increased the NO removal rate, achiev-
ing an annual average NOx removal rate of more than 90%.

3. The system was found to be durable as it continued to perform will during long-term
continuous operatidn.

4, In the roadside plant operated for 11 months;

a. the average removal efficiency of NOx was 94% ; and
b. the concentration of NOx was decreased by 20% in the ambient air around the plant.
5. In the tunnel ventilation side plant operated for 10 months;
a. the average removal efficiency of NOx was 97% ; and
b. the average removal efficiency of CQO, SPM, S0y, and NMHC were 98% or more, 98%,
81%, and 66%, respectively.

Organization Performing the Study:Osaka Prefecture and Fujita Corporation.

This study was conducted with the guidance of Dr. Katsuyuki Minami(Japan
International Research Center for Agricultural Sciences). Prof. Katsuya Nagata (School of
Science and Engineering, Waseda University), and Prof. Arimitsu Ikeda (College of
Engineering, Osaka Prefecture University).

Survey Study Period : 1993 to 1997.
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