] AT S A A4 A23(2004 89)
or

] Korean Soc Occup Environ Hyg 2004;14(2):175-180

frokwg A2 71

Concentration of Benzene and Volatile Organic Compounds
in Indoor Air of Preschool Facilities
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We tested 13 volatile organic compounds(VOC) including
benzene, toluene, xylene(BTX) at preschool facilities. Total 8
volatile organic compounds including benzene were analyzed.
Toluene was used as surrogate for total VOC quantification.

4 of 30 benzene samples in urban classroom and 1 of 11 in

urban outdoor samples were exceed UK outdoor guideline
(5ppb). But in rural area, all the samples were below the
guideline.

Mean total volatile organic compound calculated as
toluene was 548.0ug/m' in urban classroom, 480.9ug/m’ in
rural classroom, 276.9ug/m’ in urban outdoor, and 278.3ug/m’
in rural outdoor. 19 of 40 samples(47.5%) in urban class-
room and 3 of 15 rural classroom samples were exceeded

the domestic guideline(400ug/m’).

There were many sources in preschool facilities that
emitted volatile organic compound, including formaldehyde.
Examples include paint, lacquers, paint stripers, cleaning
supplies, pesticides, building materials, new furnishings,
spraying repellents, waxes, adhesives, glues and compressed
wood furnishings. It is important to increase the ventilation
rates and not to store opened containers of possible
emission sources within the classroom.

Key Words : Benzene, Children, GC, Indoor air quality, Kind-

ergarten, Volatile Organic Hydrocarbons, VOCs
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Table 1. Benzene concentration in preschool facilities
No. of Concentration, pg/m’ No. of exceeding Percentage of
Samples Mean SD Range guideline exceeding guideline
Urban Indoor 30 8.08 8.12 <2-33.17 3 10
Outdoor 11 8.57 8.21 <2-30.36 1 9.1
Rural Indoor 10 3.53 3.81 <2-8.62 0 0
Outdoor 4 6.02 1.78 3.78-1.65 0 0
* LOD of benzene; 2 pg/m’, UK air guideline 16.25xg/m=5 ppb
Table 2. Concentration of volatile organic compounds in preschool facilities
No. of Concentration, ug/m’ No. dqf Percentilige of p-value
Samples exceeting excesting (2=0.05)
GM(GSD) AM(SD) Range guideline guideline
Urban Indoor 30 387.9(2.4) 548.0(465.6)  73.34-1927.7 15 50
Outdoor 11 134.9(3.4) 276.9(404.4)  13.21-1322.9 2 18
0.014
Rural Indoor 10 189.6(5.2) 480.9(581.4)  16.07-1783.0 4 40
Outdoor 4 74.4(6.6) 278.3(470.0)  16.94-981.2 1 25

* Indoor air quality standard of Ministry of Environment in Korea : 400 pg/m’
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Fig 1. Benzene concentration(a) and VOC concentration(b) in preschool facilties.
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Table 3. Concentration of each aromatic compounds in preschool facilities
Mean Concentrations(SD), rg/m’
No. of il — —
samples  Benzene  Toluene Ethy Xylene  Styrene 13 vrmethyl - 1,24-rimet naphthalene Total
Benzene benzene yl benzene
Utban Indoor 30 8.1(8.1)  86.1(68.6) 13.5(6.6) 303(21.9) 49(2.8)  28(1.6)  8.1(43)  65(6.8)  548.0(465.6)
Outdoor 11 8.6(82) 31.1204)  84(42) 151(122) 26(1.8)  17(1.0) 52.1)  21(14)  276.8(404.4)
Rural Indoor 10 353.8)  356(30.9) 10.6(3.9) 19.0(152) S6(1.7)  18(1.3)  49(2.6)  41(24)  480.9(581.4)
Outdoor 4 6.0(1.8) 13.2(10.8)  672.0) 77(55) 323.8)  03(0.7)  22026)  170.7)  278.3(470.0)

* Total VOC concentration was calculated using toluene as surrogate. So, it is different from the sum of each compound concentration.
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Table 4. Comparison of several survey results on indoor VOC concentration

Mean Concentrations, (g/m’

No. of

samples Benzene  Toluene o] Xylene  Styrene 13 -inclyl 1,14 ety naphthalene
Benzene benzene  benzene

Summer Indoor - 0.7 2.6 1.7 10.0 43 1.0 33 4.1
Pack ef al Oudoor - 06 31 18 101 40 LI 36 17
(1995) Winer | Indoor - 178 711 8.1 33.0 39 46 105 78
Outdoor - 12.2 76.3 6.4 155 29 34 6.0 24

Kim et al. Fall Indoor 2 9.2 24.75 1.95 5.6 1.85 0.4 1.6

(2002) Outdoor 2 5.2 26.7 2.1 3.75 0.75 04 0.75
This Study Summer Indoor 30 8.1 86.1 13.5 30.3 49 2.8 8.1 6.5
(2003) Outdoor 11 8.6 31.1 8.4 15.1 2.6 1.7 4.5 2.1

Kim et al(2002): Measured at Preschool
Paek et al(1995): Measured at Office room, Home, Restaurant
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