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ABSTRACT

Indoor air quality is the dominant contributor to total personal exposure because most people spend a majority of their
time indoors. Especially exposure to indoor air can potentially pose a greater threat than exposure to ambient air when
indoor environments have sources of contaminants. In this study, volatile organic compounds (VOCs) and form-
aldehyde (HCHO) within newly constructed apartment have been determined in 27. houses of apartment in Seoul from
December 2004 to March 2005. The measured indoor air pollutants were HCHO, volatile organic compounds including
benzene, toluene, styrene, xylene, ethylbenzene and sampled on the standard method of Ministry of Environment in
Korea. The indoor levels for benzene, xylene, toluene, ethylbenzene, styrene, and HCHO have significant increase trend
after 5 hours closing of windows and doors. Levels of measured air pollutants concentrations between living rooms and
bedrooms have not shown significant difference. Spearman correlation coefficient among the measured air pollutants
ranged from 0.303 to 0.946, indicating similar source in building materials.
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Fig. 1. Sampling process of VOCs and HCHO.
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£ S 0s 3o w0l wsl BANCR feld
2ol & YEMATHP<0.05). 5 7% benzene,
toluene, ethylbenzene, stylene ¥ XELH)5|=2] A .
F 5EE BAHCE 499 Aol Urgoy
(p<0.05), xylene2 TAZOE Fogt AHE Holx] ¢
Stk %) A4 EBYUI= A - ¥ FEE E
AFo =2 Fedt olE Ve LK (p<0.05), benzene,
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Table 1. Concentration of indoor air pollutants classified by conditions of ventilation floor level in newly constructed apartments

(Unit : pug/m?®)
Newly constructed apartments by airtight time
Height of building Pollutants N 0-hr 5-hr p-value
Mean +S.D Mean +S.D
Low floor Benzene . 18 0.00 +0.00 2.38+1.50 0.00*
Toluene 18 0.80 £ 0.86 80.89 + 86.10 0.02%*
Ethybenzene 18 0.08+0.11 14.17 +17.84 0.04**
Xylene 18 0.10x0.16 46.65 £57.93 0.04%*
Stylene 18 0.09£0.16 8.16 +6.46 0.00%*
HCHO 18 0.04 £0.03 103.11 £40.29 0.00*
Middle floor Benzene 18 0.009 +0.004 3.05+2.54 0.00*
Toluene 18 1.24+£1.53 91.78 £76.09 0.00*
Ethybenzene 18 0.11+0.14 18.39 +20.74 0.03%*
Xylene 18 0.12+£0.17 1261.54 + 3564.22 0.31
Stylene 18 0.10+0.14 10.61 + 8.07 0.00*
HCHO 18 0.06 +0.05 145.63 +49.22 0.00*
High floor Benzene 18 0.009 +0.002 2.83+1.96 0.00*
Toluene 18 128+1.34 59.67 +82.73 0.06
Ethybenzene 18 0.13+0.13 11.73 £ 16.33 0.06
Xylene 18 0.11+0.11 36.33 +60.38 0.11
Stylene 18 0.09+0.13 6.98 + 11.68 0.11
HCHO 18 0.07£0.05 63.25£32.26 0.00*

#p<0.01, **p<0.05
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Table 2. Concentration of indoor air pollutants floor level in newly constructed apartments

(Unit : pg/m’)
Height of building Compound Location N Mean + S.D p-Value
Low floor Benzene Living room 9 238+ 1.51
Bedroom 9 231122 087
Total 18 234+133
Toluene Living room 80.89 + 86.11 0.81
Bedroom 86.86 + 51.63
Total 18 83.88 £ 68.94
Ethybenzene Living room 9 14.17 + 17.84 0.60
Bedroom 9 12.34 +9.32
Total 18 13.25+13.84
Xylene Living room 9 46.66 £ 57.93 0.57
Bedroom 9 38.68 £31.92
Total 18 42.67 +45.56
Stylene Living room 8.16 + 6.47 0.79
Bedroom 9 744 +5.70
Total 18 7.80£5.93
HCHO Living room 9 102.12 + 40.29 0.13
Bedroom 9 11582 +51.23
Total 18 108.97 +45.29
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Table 2. Continued
Height of building Compound Location N Mean + S.D p-Value
Middle floor Benzene Living room 9 3.06+2.54 0.32

Bedroom 9 2.27+2.06
Total 18 2.67+2.28

Toluene Living room 91.79 £ 76.10 0.49~ :
Bedroom 75.78 £51.29
Total 18 83.78 £ 63.49

Ethybenzene Living room 18.40 £ 20.74 022
Bedroom 10.77 + 8.53
Total 18 14.59 + 15.88

Xylene Living room 77.62 9227 0.07
Bedroom 9 34.58 £33.96
Total 18 56.09 = 70.99

Stylene Living room 9 10.61 + 8.07 0.66
Bedroom 9 9.00 £8.26
Total 18 9.80 +7.96

HCHO Living room 9 145.64 + 49.41 022
Bedroom 9 160.64 £21.66
Total 18 152.94 + 56.43

High floor Benzene Living room 9 2.83+197 0.29

Bedroom 9 1.95+1.76
Total 18 239+ 1.87

Toluene Living room 59.67 £ 82.73
Bedroom 84.40 + 125.49 058
Total 18 72.03 £ 103.89

Ethybenzene Living room 9 11.73 £ 16.33 0.42
Bedroom 9 29.52 + 60.64
Total 18 20.63 £ 44.04

Xylene Living room 36.33 +60.39 0.47
Bedroom 76.93 + 152.78
Total 18 56.63 £ 114.62

Stylene Living room 6.98 + 11.68 0.58
Bedroom 9.61 + 14.07
Total 8 8.29 £ 12.61

HCHO Living room 63.26 £ 332.26 0.50
Bedroom 7521 £39.58
Total 18 69.24 + 35.56

AR Qe

AN AN ket FRBle] B o) AHFEFY )
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Korean Journal of Environmental Health, Vol. 32(4)



280

AE

2

&4

Table 3. Spearman correlation matrix among measured indoor air pollutants

Benzene Toluene Ethybenzene Xylene Stylene HCHO
Benzene 1
Toluene 519” 1
Ethybenzene 593" 946™ 1
Xylene 307 8417 810" 1
Stylene 5917 933" 946" an” 1
HCHO .303 380 314 422 2330 1
*p<0.01, **p<0.05
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