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/ Development of an Air Cleaner for Removal
of Aldehydes in Domestic Air
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Norifumi KATO" and Fumio KARIBE

As the draught proofing and insulation of the internal environment of modern houses has been improved, it is
becoming recognized that chemical substances generated from interior finishing materials have an influence on
human health. Some of the compounds that are implicated in the chemical substance allergy represented by "Sick-
building/house syndrome" are aldehydes, carboxylic acids and volatile organic compounds (VOCSs). It is necessary to
remove such chemical substances to achieve a comfortable indoor environment. At present, ventilation and bake-out
are the measures commonly used. However they can be affected by external factors such as weather condition, and
require a considerable time to reduce the pollutant generation. An advanced air cleaner, which utilizes chemical
filtration and dehumidifying techniques, and which is not affected by external factors was developed to remove
these chemical substances. In this study, the performance of the air cleaner in the removal of aldehydes and
carboxylic acids were tasted. The results showed that it was able to remove the chemical substances efficiently by a

combination of dehumidifying and chemical adsorption effects. Moreover, the addition of a bake-out gave an increase

in removal efficiency. It is concluded that the advanced air cleaner was able to utilize the comfortable indoor

environment in a short time. In this paper, the performance of the air cleaner is discussed.
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Fig.1 Schematic diagrams of a trial air cleaner.
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Table 1 Air cleaner specifications.

Size: W355x D360H655mm
Air Volume :
43.6m3/h(Filter installed)
125mé/h(Filter uninstalled)

Machine body

Size : W305x D305x H45mm

Air filter Type : Purelite E30
Flow area : W275x D275mm
Dehumidifier Refrigerant : R-12 0.28kg
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Fig.2 View of a model room.
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Table 2 Experimental conditions.

case Air Air Dehumidifier Air Heater
cleaner filter conditioner
1 off on off
2 on Uninstalled on on off
3 on Installed on on off
4 on Installed on on on
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Table 3 Analytical items.

Analytical item Analytical method

Sampled by DNPH
Aldehydes

Liquid chromatography

Sampled by impinger
Carboxylic acids
lon chromatography

I S S T T S S SO T S SO S S S T S S S S ST S S

Air cleaner On|,

Sampling Sampl iTg
L L Over 14 hr |
[

| Heater On or Off

Fig.3 Experimental timetable.
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Fig4 Changes of concentration of aldehydes and
carboxylic acids in indoor air at 2300 and 40RH%.
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Fig.7 Changes of concentration of aldehydes and
carboxylic acids in case 4.
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Fig.8 Removal efficiency of a trial air cleaner.
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Fig.9 Concentration of carboxylic acids in drain-water
of a dehumidifier.
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