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Abstract

Recently, it has been shown that chemical substances in indoor air are strongly associated with both Sick Building
Syndrome (SBS) and Chemical Sensitivity (CS). This paper reports the measurements of formaldehyde (HCHO),
organophosphorus compounds and volatile organic compounds (VOCs) in a newly-constructed multi-unit dwelling in
Yokohama. The measurements were conducted to detect the chemical species. their concentrations and their seasonal
variability over one year. The relationships between the chemical concentrations and the indoor temperature and
humidity were also investigated. Furthermore, we measured the concentrations of phthalate ester in the same units.
The results showed that the indoor concentrations of HCHO often increased with warmer temperatures (summer)
and were positively correlated with the indoor temperatures. The emission rate of the VOCs decreased immediately
after the completion of house construction, increased during the summer, and then decreased again gradually after
the summer. The emission rate of the organophosphorus compounds depended on whether they were gaseous or
particulate. Phthalate esters were observed in a gaseous form as dimethyl phthalate, diethyl phthalate and high-
pressure diallyl phthalate as well as in a particle form as dibuthyl phthalate and diocthyl phthalate. Finally, it was
clear that pre-installed storage shelves were one of the sources of HCHO in the house.
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3.1.1 HARERES L VUREE, BREDATE
BNV LT VTE Fit Waters 3 XPoSure ¥ 1 7D

Table 1 Characteristics of the sampled rooms

Sampling point Floor Wall Ceiling
Living room Wooden floor Vinyl cloth Vinyl cloth
Tatami room Tatami mat Vinyl cloth Vinyl cloth

Bedroom Carpet Vinyl! cloth Vinyl cloth
Outdoor Tile - —

Outdoor: Air was sampled on the porch
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Table 2 Summary of the measurement results

Concentration
Chemaicals
Range Average

Formaldehyde [ppm]
HCHO(ndoor) 0.06~0.41 0.17
HCHO(outdoor) N.D.~0.036 0.018

Volatile organic compounds [z g/m3]
Acetone N.D.~79 47
Methylethylketone N.D.~118 53
Ethylacetate N.D.~113 37
Benzene 0.06~14 4.4
Methylisobuthylketone N.D.~170 33
Toluene 67~2700 660
Buthylacetate 3.8~170 40
Ethylbenzene 12~1100 300
m,p-Xylene 27~1800 430
o-Xylene 7.2~600 200
Styrene 5.6~87 33
a -Pinene 160~500 280
Decane 0.85~460 58
Tetradecane N.D.~15 4.3
1,2,4-Trimethylbenzene 0.8~320 64
Limonene 1.1~72 29
p-Dichlorobenzene N.D.~54 15

Organophosphorus compounds  [ng/m3]
Tri-butyl phosphate 17
Tris(2-chloroethyl)phosphate 1.4~8.9 4.8
Chlorpyrifos N.D.~34 0.89

Each value @ 24-hour averaged concentration measured once a month for 1 year after
the completion of the house construction.
Values of organophosphorus compounds : Sum of the concentrations of gaseous and

Average : Yearly average
Sampvling point : Livine room

particulate fractions.
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Fig.2 Monthly variation of formaldehyde concentration and room temperature at a living room
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Fig.5 The time course of each aromatic compound
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Table 3 Measurement results of phthalate esters in a living

Phthalate esters [ng/m3]

Substances
Particulate Gaseous
DMP 1.4 67
DEP 3.9 160
DAP 8.0 130
DisoBP 6.2 44
DBP 1500 1.4
BBP 8.8 1.7
DHP 33 7.5
DOP 560 5.3
DNP 3.3 0.3

Vol.5 No.l

DMP : Dimethyl phthalate
DEP : Diethyl phthalate

DAP : Diallyl phthalate
DisoBP : Di-iso-butyl phthalate
DBP : Di-n-butyl phthalate
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0.00

BBP : Benzyl-n-buthyl phthalate

DHP : Di-n-hexyl phthalate
DOP : Dioctyl phthalate
DNP : Dinonyl phthalate
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Fig.9 Two days variation of formaldehyde concentration in a living room
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Fig.10 Measurement results of formaldehyde concentration in a living room and storage shelfs
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