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Air Purification Technology by means of Cluster lons Generated by Discharge Plasma
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We have developed a novel air purification technology
by means of positively and negatively charged cluster ions.
The positively and negatively charged cluster ions are
generated by discharge plasma at atmospheric pressure.
The ion density was measured by the double co-cylinder
method. Moreover, the generated ion species were
identified by time-of-flight mass spectrometer. It was
confirmed that the structures of the positively and
negatively charged ions were Hf1 H,OC], and O, 0 H,0(],
respectively. We have examined the air purification
properties of positively and negatively charged cluster
ions. The suspended bacteria density was reduced to 16%
after 1 hour. The removal of suspended bacteria is
considered to be due to the interaction of positively and
negatively charged cluster ions.
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Fig. 1 Sectional diagram of the ion generation electrode.
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Fig. 2 Schematic diagram of ion detector.
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Fig. 3 Mass spectrum of positively charged ions.
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Fig. 4 Mass spectrum of negatively charged ions.
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Fig. 5 Model of positively and negatively charged cluster
ions generated by the ion generation device.
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Fig. 6 Removal effect of suspended E. coli bacteria with
positively and negatively charged cluster ions.
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Photo 1 Photographs of the E. coli bacteria growth with (a)
and without (b) the operation of positively and
negatively charged cluster ions.
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Fig. 7 Characteristic of suspended E. coli bacteria removal
with the positively and negatively charged ions, and
the negatively charged ions.
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Fig. 8 Removal effect of suspended eumycetes with
positively and negatively charged cluster ions.
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Photo 2  Photographs of the mold growth with the operation
of positively and negatively charged cluster ions (a),
and negatively charged cluster ions (b).
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Fig.10 Removal effect of oxygen nitride (NO) in cigarette

smoke with (a) the active carbon, and (b) carbon and
positively and negatively charged cluster ions.
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Fig. 9 Removal mechanism of suspended bacteriaandmold 000 0000000000000 O0OO0O0O0OO

by positively and negatively charged cluster ions.
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Table 1 The density of positively and negatively charged
cluster ions in forests, expressways and offices.
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Photo 3 Photograph of the ion generation device.
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