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INTRODUCTION

Recently air pollution has been serious problem. For example, photochemical smog
and acid rain are typical phenomena. A cause of them is mainly NOx.

The generation sources of NOx are roughly divided into the mobil generation sources
such as cars and the fixed generation sources such as thermal power plants and incinerators.
In Japan, the generation sources are regulated in accordance with environmental standards

for the density of NO z in atmosphere as administration objectives. However
environmental standards still will not be cleared along a trunk road on a metropolitan area.

Since such the time background, the technique of decomposition and restraint of NOx
have been developed popular, and many ways of NOx reduction have been proposed. The
way of NOx reduction by electricity which make use of the discharge chemistry phenomena
is one of them, and many researchers have been proved the validity.

We are especially interested in the decomposition of NOx in gas exhaust from a diesel
engine and the decomposition of these simulated exhaust gas by a discharge. NOx has
been ever reduced by a single discharge so far, but we reduce by the superimposing surface
and silent discharges since high efficiency of the re'actor[l], [2]. In the present work,
experiments were carried out for changing frequency of applied voltages. From the
experimental results, the effects of frequency and superimposing discharges are discussed.

EXPERIMENTAL APPARATUS

In this experiment, the simulated exhaust gas closely similar to the gas exhaust from
diesel engine was supplied from two gas cylinders, and we used the mixed gas as the model
gas. The mixing rate of two gases was able to controlled. The initial density of NO and
NOx(NO+NO 2 )were set at 1700ppm and 1830ppm, respectively. The flow rate of model
gas was set at 0. 21/min. The density of NO and NOx (NO+NO 2) in model gas before and
after passing through the reactor was measured by NOx analyzer(Best Sokki:BCL-511AS),
and the decomposition characteristics of NOx were evaluated by calculating the
reduction rate and the energy yield of reduction
and so on. Figure 1 indicates the electrode
construction of reactor. The superimposing
surface and silent discharges plasma reactor
consists of double coaxial cylinders. The outer
tube is made of ceramics with slit type electrode I-
called surface electrode and coaxial metal
electrode immersed inside ceramics called
embedded electrode. Four inner tubes were
used as a central electrode. Each of them was
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Fig. 1 electrode construction
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filled with NaCl solutions. AC high voltages of 50Hz and range from 50Hz to IQOOHz were
applied to the embedded electrode and central electrode, respectively, and the surface
electrode was used as a common ground. Experiment were carried out at four gap length
of 1.5mm, 2. 5mm, 3. 5mm, 5. Omm in the discharge reactor.

RESULTS

Figure 2 shows NO reduction rate as a function of applied voltages at the gap length
of 5. Omm. This figure indicates higher reduction rate under superimposing discharges
mode. However, the difference of NO reduction rate between a single and superimposing
discharges decreases with increasing the frequency and applied voltage. This result is
caused by increasing discharge power. Then, figure 3 shows NO reduction rate as a
function of discharge power. This figure indicates reduction rate is saturation tendency. So,
the difference decreases at same applied voltages between a single and superimposing
discharges. And we do not find the effect of frequency, the reduction rate is decided by
discharge power and not dependent on frequency.
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Fig. 2 NO reduction rate
as a function of applied voltage
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Fig. 3 NO reduction rate
as a function of discharge power

CONCLUSIONS

An experimental investigation has been conducted to reduce NO from the simulated
exhaust gas by superimposing discharges. The results are as follows.

The reduction rate of NO at superimposed discharges is higher than that of the single
discharge at the same applied voltage. The reduction rate is not dependent on frequency
and decided by discharge power.

REFERENCES

[1] M. Shoji, T. Ito et al, T. IEE Japan, 114-A, No. 3, 211-216, 1994
[2] H. Miyamoto, T. ito et al, T. IEE Japan, 114- A, No. 12, 898- 899, 1994


