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Abstract

To obtain information on harmful volatile organic compounds (VOC) in indoor air of houses, their concentrations
were determined by means of solid phase extraction and GC/MS. The removal rate in indoor air were examined by
using three kinds of air cleaners equipped with titanic oxide photocatalysts.

The daily variation of VOC concentrations was 14.6% for six days under a sealed condition in a new house. Similar
variations (within 20%) were observed for toluene, xylene and trimethylbenzene.

The removal efficiency for total VOC (T-VOC) in indoor air under the sealed condition was dependent on the type
of air cleaners, ranging from 36% to 74% per day. In indoor air of an occupied house, the elimination of p-
dichlorobenzene (DCB), an insecticide, was also examined by using an air cleaner, which was fitted with a pre-filter
and a photocatalytic filter, at a flow rate of 190 ~ 310 m*/hr. DCB was eliminated by 41% per day, but the removal
rate was lower than that of toluene and xylene.

The cytotoxity of photo-decomposed products collected from the indoor air by solid phase extraction was also
examined, but the rate of cell growth during the air cleaner operation was the same as that of blanks, and therefore
no cytotoxic effect was found.

Key words: indoor air, volatile organic compound, p-dichlorobenzene, air cleaner, titanic oxide photo-catalyst,
cytotoxic test.
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Table 1. Mass number of compounds used for quantitative

analysis

vOC Retention time (min) |Monitor ion (m/z)
Acetone 7.116 58 43
dichloromethane 8.152 84 86
Methylethylketone 9.948 43 72
Ethyl acetate 10.594 61 43
Hexane 10.653 57 56
chloroform 10.732 83 85
1,2-Dichloroethane 11.561 62 64
2,4-Dimethylpentane 11.556 43 57
1,1,1-trichloroethane 11.785 97 99
Butanol 12.028 56 43
Benzene 12.254 78 77
Carbon tetrachloride 12.412 119 117
1,2-dichloropropane 13.062 63 62
trichloroethylene 13.287 130 132
iso-octane 13.321 57 43
Heptane 13.531 43 41
MIBK 14.132 43 58
toluene 15.152 91 92
Dibromochloromethane 15.601 127 129
Butyl acetate 15.940 43 56
Octane 16.082 43 57
tetrachloroethylene 16.339 166 164
Ethyl benzene 17.433 91 106
m,p-Xylene 17.618 91 106
Stylene 18.022 104 103
o0-Xylene 18.152 91 106
Nonane 18.295 43 57
pynene 19.292 93 91
1,3,5-Trimethylbenzene 19.671 105 120
1,2,4-Trimethylbenzene 20.211 105 120
Decane 20.254 43 57
1.4-Dichlorobenzene 20.537 146 148
1,2,3-Trimethylbenzene 20.736 105 120
Limonene 20.971 68 67
Nonanal 21.846 98 70
undecane 22.024 43 57
1,2,4,5-Tetrametylbenzene 22.466 119 134
Decanal 23.534 55 43
Dodecane 23.654 71 85
Tridecane 25.159 57 71
Tetradecane 26.565 57 71
Pentadecane 27.882 57 71
Hexadecane 29.122 57 71
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Fig.1. Daily variations of VOC concentrations in a room of a new house.
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Fig.2. Efficiency of air cleaner A for removal of VOC in high concentrations.
@ . Removal rate (%), O : Concentration ( £g/m”)
Air cleaner A was fitted with two types of filters at a flow rate of 90-310m'/hr. The pre-filter
consisted of activated carbon and an electrification filter. The photo-catalytic filter was coated
with 4g titanic oxide. A 6-watt UV-lamp was used in this cleaner.
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Fig.3. Efficiency of air cleaner A for removal of VOC in
low concentrations.
@ : Removal rate (%),
O : Concentration (zg/m")
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Fig.4. Efficiency of air cleancr B for removal of VOC
@ : Removal rate (%). O : Concentration ( z#g/m”)
Air cleaner B was fitted with a 366m’ filter, which consisted of 18.2¢g activated
anataze-format type 45g titanic oxide. The flow rate was 27.4m"/hr.
An 18-watt UV-lamp was used in this cleaner.
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Fig.5. Efficiency of air cleaner C for removal of VOC.

@ : Removal rate (%),

O : Concentration ( #g/m"”)
Air cleaner C was fitted with activated carbon (800g) and a photocatalytic filter (3000g), which
was coated with titanic oxide (40g) in the zcolite. The flow rate was 180m*/hr. A 24-watt UV-
lamp was used in this cleaner.
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Fig.6. p-Dichlorobenzene (DCB) concentrations in indoor air samples
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Table 2. Removal rate of p-dichlorobenzene (DCB) in indoor air using titanic oxide
photocatalyst air cleaner A

Room condition Conc. (pg/m3) Removal (%)

without cleaner 83.5 0
after operating cleaner

1 day 58.8 29.6

2 days 49.0 41.3

3 days 66.0 21.0

4 days 75.7 9.3

5 days 75.7 9.3

The testing air cleaner was fitted with two types of filters at a flow rate of 90-310
m>hr. The pre-filter consisted of activated carbon and an electrication filter. The
photocatalyst filter was coated with 4g titanic oxide. A 6-watt UV-lamp was used in

this cleaner.
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