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Table 1. Concentrations and Detection Rates of Indoor Air Chemicals in the Libraries and Nursery Schools

Library (n=11)

Nursery School (n=4)

guideline 2

Chemical / 3) max min median detection max min median detection value" Tvocdr

emicals (ug/m ’ ’ rate (%) ’ ’ rate (%)
Formaldehyde 45.8 11.1 20.0 100 24 .4 13.0 17.9 100 100
Acetaldehyde 18.4 ND? 8.0 82 9.8 ND 7.4 75 48
Toluene 10.3 ND 8.6 91 23.2 6.2 8.9 100 260 O
Xylene 4.6 ND ND 27 12.1 2.5 4.1 100 870 O
p -Dichlorobenzen 7.0 ND ND 18 3.2 ND 2.7 75 240 O
Ethylbenzene 5.3 ND 2.5 55 5.9 ND 3.1 75 3,800 O
Styrene ND ND ND 0 ND ND ND 0 220 O
Tetradecane 4.5 ND ND 36 ND ND ND 0 330 O
Hexanal 14.6 ND ND 45 5.4 ND ND 25
Nonanal 12.5 ND 7.6 64 16.5 5.2 10.2 100 O
Decanal 7.7 ND ND 18 6.9 ND ND 50 O
Hexane 5.4 ND ND 45 11.0 ND 3.9 75 O
QOctane 3.0 ND ND 9 ND ND ND 0 O
Decane 2.9 ND ND 9 2.9 ND ND 50 O
Undecane 10.1 ND ND 36 ND ND ND 0 O
Dodecane 5.8 ND ND 27 2.7 ND ND 50 O
Tridecane 8.3 ND ND 36 2.5 ND ND 25 O
Hexadecane 4.0 ND ND 27 ND ND ND 0 O
1-Hexadecene 199 ND 15.6 64 ND ND ND 0 O
Cyclohexane 5.8 ND 3.6 64 7.0 ND 3.7 50 O
Methylcyclohexane 3.7 ND ND 27 3.6 ND ND 25 O
Isooctane 9.5 ND ND 45 3.5 ND ND 25 O
1,2,4-Trimethylbenzen ND ND ND 0 3.9 ND ND 50 O
Trichloroethylene ND ND ND 0 3.5 ND ND 25 O
Ethyl acetate 8.5 ND 5.4 82 19.2 2.8 5.5 100
Butyl acetate 20.7 ND 3.3 55 ND ND ND 0 O
1-Methoxy-1-propylacetate 8.7 ND ND 36 ND ND ND 0 O
Ethanol 79.9 ND 10.5 55 113 ND 53.8 75
2-Propanol ND ND ND 0 7.4 ND 4.0 75
Butanol 26.2 ND 4.5 73 6.4 ND 2.8 50 O
2-Ethyl-1-hexanol 608 15.4 58.5 100 10.7 ND 8.5 75 O
Texanol 6.7 ND 3.0 64 7.2 ND 4.0 50 O
2-Butanone 8.3 ND 3.3 73 8.2 2.5 3.6 100
Acetone 15.6 4.7 10.4 100 27.5 17.9 20.7 100
o -Pinene 2.8 ND ND 9 34.3 ND 4.6 50 O
Limonene ND ND ND 0 3.4 ND ND 25 O
TVOCt 793 114 215 387 45.9 270 400
TVOC47 949 97.9 195 151 85.1 126
TVOC61? 1,070 147 262 307 229 250
TVOCd® 3,680 100 282 645 109 186

Samples were collected in the libraries at the days they were closed, and in the nursery schools at the days they ware open.

a,d) TVOC47 and TVOC61 means the total concentrations of 47 and 61 chemicals. b) Not Detected. ¢) TVOCt is a toluene
equivalent of the sum of the peak area detected between hexane and hexadecane in the chromatogram. ¢) TVOCd means the
value of TVOC measured using a FTVR-01.
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Fig. 3. Concentrations of various TVOCs in Libraries and Nursery Schools

"J-RO-O" indicate "building name - room number - duration months from completion of the buiding".

* no data of TVOCd.
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Survey of Concentrations of Chemicals in the Indoor Air of Libraries and Nursery Schools
- Special Reference to Aldehydes, Volatile Organic Compounds (VOC) and Total VOC -

Aya ONUKT?, Tkue SAITO?, Ryoko MITO? Sairi KOGA®, Mitsugu HOSAKA® and Dai NAKAE?

The present study was conducted in order to determine the concentrations of hazardous chemicals children are exposed to in usual
living circumstances and ways to reduce exposure. For this purpose, the concentrations of 61 chemicals and total volatile organic
compounds (TVOC) in the indoor air of 3 libraries and 3 nursery schools were measured. Samples were collected for 30 minutes in
the libraries on days they were closed, and in the nursery schools on days they were open. On such occasions, TVOC was also
measured using a simplified monitor, FTVR-01.  As a result, no chemicals exceeded the guideline values established by the Ministry
of Health, Labor and Welfare of Japan; however, the TVOC calibrated with toluene (TVOCt) exceeded the current provisional target
value established by the Ministry in the indoor air of 1 library. Chemicals detected at high concentrations were 2-ethyl-1-hexanol
(2E1H) in the libraries, and ethanol in the nursery schools. It is suggested that 2E1H and ethanol are generated from books and
rubbing ethanol, respectively. In a newly-built library, concentrations of chemicals in the indoor air were chronologically investigated
for a period of 16 months after completion, showing that the concentrations of alkanes and ketones were high immediately after
completion. The TVOC obtained by the FTVR-01 (TVOCd) was significantly correlated with TVOCt, but was higher than TVOCt in
more than 60% of the room cases. Thus, FTVR-01 will be useful in determining the amount of many different chemicals in the indoor

air due to its ability to detect very volatile organic compounds, such as ethanol and formaldehyde.

Keywords: indoor air, total volatile organic compounds, 2-ethyl-1-hexanol, library, nursery school
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