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5-1 VOC

A B C D E F G H
12.1 10.1 11.5 3.2 2.6 0.4 ND 9.2
28.3 81.4 193.2 3.2 ND ND ND 10.6
ND 18.4 2.4 ND ND ND ND 2.5
ND ND ND ND ND ND ND ND
1,2- ND ND ND ND ND ND ND ND
2,4- ND ND ND ND ND ND ND ND
1,1,1- ND ND ND ND ND ND ND ND
1.1 5.4 4.9 1.2 ND ND ND 3.2
1.7 2.7 1.2 1.4 ND ND ND 16.5
ND ND ND ND ND ND ND ND
1,2- ND ND ND ND ND ND ND ND
ND ND 0.1 0.0 ND ND ND ND
2,2,4- ND ND ND ND ND ND ND ND
0.1 3.4 2.6 ND ND ND ND 2.3
5.2 19.2 19.8 ND 0.4 0.9 0.4 1.7
37.7 319.9 422.8 1.6 3.4 191.8 34.0 675.0
ND ND ND ND ND ND ND ND
11.7 31.0 48.2 2.3 2.4 3.2 2.0 4.7
0.8 3.8 2.7 0.4 ND 0.2 ND 2.2
10.8 0.6 0.5 ND ND 0.5 ND 0.8
13.8 14.8 12.6 1.0 2.1 19.1 5.5 13.5
m, - 11.9 18.0 13.3 1.6 2.3 15.6 4.9 12.6
2.5 25.0 45.7 ND 0.6 0.7 0.6 3.3
0- 4.3 8.3 .9 0.9 1.1 4.5 1.7 4.9
4.6 12.9 .5 1.0 0.3 0.9 0.3 .9
a - 35.0 64.2 75.7 ND 14.4 5.7 0.2 30.1
1,3,5- 4.8 6.3 4.7 0.6 0.6 0.7 0.6 1.8
1,2,4- 15.4 19.9 14.4 0.9 0.9 1.1 0.8 4.9
14.4 25.8 22.3 0.8 0.6 1.0 0.4 6.4
P- 1.3 547.3 126.4 0.9 0.6 0.7 0.5 8.3
1,2,3- 4.6 7.5 5.4 0.6 0.7 0.8 0.7 2.0
7.7 19.4 13.9 ND 2.8 2.9 2.2 12.8
17.8 5.7 7.4 ND ND ND ND 5.5
16.2 32.3 16.1 1.4 1.4 1.5 1.3 5.4
1,2,4,5- 1.7 2.4 2.0 ND ND 1.3 ND 1.7
5.3 5.3 3.7 3.6 4.0 4.7 3.3 3.6
11.6 13.3 5.5 1.8 1.8 2.0 ND 4.2
8.9 13.7 5.1 2.0 2.3 2.2 2.0 3.6
6.4 10.2 4.9 2.3 2.8 2.8 2.4 4.3
4.1 5.0 4.0 ND 3.0 3.1 ND 3.2
4.6 5.0 4.3 ND 3.5 3.6 ND 3.7
VOC 306.2 | 1358.1 | 1110.7 33.3 54.8 272.2 64.6 871.6
Ty g/m3
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5-2 VOC

| J K L M N 0 P
1.8 0.9 0.9 4.8 5.4 448 128.2 33.1
7.4 9.5 ND 0.4 0.9 7.2 50.9 ND
2.4 2.4 ND ND 0.5 1.3 2.6 1.9
ND ND ND ND ND ND ND ND
1,2- ND ND ND ND ND ND ND ND
2,4- ND ND ND ND ND ND ND ND
1,1,1- ND ND ND ND ND ND ND ND
3.6 0.5 3.0 3.8 3.8 4.8 60.1 27.5
16.8 30.8 0.7 4.5 7.2 4.8 8.7 15.9
ND ND ND ND ND ND ND ND
1,2- ND ND ND ND ND 0.9 ND 4.2
ND ND ND ND ND ND ND ND
2,2,4- 0.8 1.1 0.8 ND ND ND ND ND
ND 0.2 0.1 ND ND 0.1 6.4 ND
0.8 1.4 3.0 2.3 2.5 1.9 8.6 9.1
14.4 13.9 13.7 34.6 38.0 86.6 384.8 105.8
ND ND ND ND ND ND ND ND
5.1 6.0 5.9 2.9 2.9 6.6 5.0 5.9
0.2 0.7 0.2 0.2 0.2 0.7 9.5 ND
ND 1.1 0.6 0.5 0.5 4.4 ND ND
7.2 4.7 11.2 20.2 20.8 10.9 24.4 104.3
m, - 6.2 7.1 9.9 15.9 16.4 13.6 24.1 90.8
0.8 0.6 2.4 1.7 1.6 5.3 18.4 52.5
0- 2.2 2.8 3.4 7.1 7.2 7.0 7.8 25.8
0.8 2.2 0.8 1.4 1.3 3.3 5.9 0.3
a- 6.5 3.0 1.0 8.0 8.2 0.3 3.3 0.8
1,3,5- 0.7 1.0 0.7 4.2 4.3 5.9 4.1 ND
1,2,4- 1.3 2.3 1.5 20.5 20.7 47.4 15.2 2.0
1.4 2.1 1.5 5.0 4.9 22.3 10.7 37.3
P- 4.2 659.1 18.4 0.6 0.7 0.3 ND 1.3
1,2,3- 0.8 1.1 0.8 4.2 4.2 1.4 1.6 ND
144.9 4.3 2.6 3.0 2.8 15.4 6.6 31.0
4.5 3.9 4.5 4.9 4.5 29.8 - 43.9
2.9 2.1 19.8 7.4 7.4 362.2 7.7 172.9
1,2,4,5- 1.4 1.3 1.3 3.1 3.1 ND ND ND
17.5 135.7 9.9 36.3 35.7 18.3 18.2 13.7
4.2 26.8 3.9 7.9 7.5 5.6 2.7 6.2
5.6 53.6 6.7 7.2 7.0 4.2 1.5 1.6
5.3 28.2 4.5 6.8 6.4 3.2 0.8 1.5
3.7 3.2 3.2 4.9 4.5 0.2 0.3 ND
3.5 3.6 3.6 4.0 3.7 0.4 0.7 ND
VOC 278.9 | 1017.4 140.3 228.0 234.8 721.1 818.8 789.2
Ty g/m3
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5-3 VOC
13.9 675.0 13.7 38.0 86.6 384.8
8.4 17.6 13.3 23.6 20.6 116.6
P- 4.2 659.1 0.6 18.4 0.3 1.3
4.7 13.5 11.2 20.8 10.9 104.3
0.6 3.3 1.6 2.4 5.3 52.5
4.3 28.2 4.5 6.8 0.8 3.2
0.9 9.2 0.9 5.4 33.1 128.2
7.4 10.6 0.4 0.9 ND 50.9
2.4 2.5 0.5 0.5 1.3 2.6
ND ND ND ND ND ND
1,2- ND ND ND ND ND ND
2,4- ND ND ND ND ND ND
1,1,1- ND ND ND ND ND ND
0.5 3.6 3.0 3.8 4.8 60.1
16.5 30.8 0.7 7.2 4.8 15.9
ND ND ND ND ND ND
1,2- ND ND ND ND 0.9 4.2
ND ND ND ND ND ND
2,2,4- 0.8 1.1 0.8 0.8 ND ND
0.2 2.3 0.1 0.1 0.1 6.4
0.8 1.7 2.3 3.0 1.9 9.1
ND ND ND ND ND ND
4.7 6.0 2.9 5.9 5.0 6.6
0.2 2.2 0.2 0.2 0.7 9.5
0.8 1.1 0.5 0.6 4.4 4.4
0.8 6.9 0.8 1.4 0.3 5.9
a- 3.0 30.1 1.0 8.2 0.3 3.3
1,3,5- 0.7 1.8 0.7 4.3 4.1 5.9
1,2,4- 1.3 4.9 1.5 20.7 2.0 47 .4
1.4 6.4 1.5 5.0 10.7 37.3
1,2,3- 0.8 2.0 0.8 4.2 1.4 1.6
4.3 144.9 2.6 3.0 6.6 31.0
3.9 5.5 4.5 4.9 ND 43.9
2.1 5.4 7.4 19.8 7.7 362.2
1,2,4,5- 1.3 1.7 1.3 3.1 ND ND
3.6 135.7 9.9 36.3 13.7 18.3
4.2 26.8 3.9 7.9 2.7 6.2
3.6 53.6 6.7 7.2 1.5 4.2
3.2 3.7 3.2 4.9 0.2 0.3
3.5 3.7 3.6 4.0 0.4 0.7
*y g/m3
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6-1

A B o D E F G H
68.8 71.4 95.0 49.4 35.7 121.3 191.2 47.3
38.7 162.1 491.3 27.4 24.1 21.4 40.3 30.6
ND ND 3.9 ND 1.2 ND 2.1 ND
424 168.8 297.1 33.5 23.4 27.9 36.3 41.3
13.0 3.7 10.5 1.8 1.4 1.3 1.9 1.9
2.1 2.8 3.2 2.1 1.5 0.9 1.2 ND
35.3 36.4 42.8 9.9 21.3 5.2 7.7 15.3
3.2 9.0 12.1 2.7 1.6 2.4 10.5 2.8
5.0 2.2 3.2 ND ND ND ND ND
10.7 32.3 70.2 10.6 4.9 5.5 9.5 10.2
0- ND ND ND ND ND ND ND ND
m,p- 1.8 1.9 1.5 1.8 1.3 1.3 1.5 ND
25.1 54.7 122.4 14.6 9.3 10.8 20.7 15.6
2,5- ND ND ND ND ND ND ND ND
245.9 545.4 | 1153.0 153.6 125.7 198.2 322.9 165.0

M g/m3
6-2
| J K L M 0
40.0 34.6 33.9 78.2 87.3 60.9 82.0 241
17.8 18.3 12.3 14.7 17.1 27.7 57.8 12.3
ND ND ND ND ND ND 3.8 ND
25.7 21.2 20.5 40.3 46.0 48.2 78.1 31.8
1.2 4.0 1.2 1.3 1.3 2.2 3.8 1.3
ND ND 1.4 ND ND 0.9 4.4 ND
6.0 ND 4.6 12.2 13.2 ND 163.4 7.0
2.3 ND 6.3 2.3 2.3 ND 5.0 2.0
ND ND ND ND ND ND ND ND
3.2 3.8 ND 10.4 12.0 ND 16.6 3.2
0- ND ND ND ND ND ND ND ND
m,p- ND ND 2.4 ND ND 0.5 ND ND
9.5 4.8 4.4 9.2 9.7 12.7 8.8 5.0
2,5- ND ND ND ND ND ND ND ND
105.7 86.8 87.2 168.6 189.0 153.1 423.7 86.7
Ty g/m3
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34.6 191.2 33.9 87.3 241 82.0

17.8 491.3 12.3 17.1 12.3 57.8

1.2 3.9 ND ND 3.8 3.8

21.2 297.1 20.5 46.0 31.8 78.1

1.2 13.0 1.2 1.3 1.3 3.8

0.9 3.2 1.4 1.4 0.9 4.4

5.2 42.8 4.6 13.2 7.0 163.4

1.6 12.1 2.3 6.3 2.0 5.0

2.2 5.0 ND ND ND ND

3.2 70.2 10.4 12.0 3.2 16.6

o- ND ND ND ND ND ND
m,p- ND 1.9 2.4 2.4 0.5 0.5
4.8 122.4 4.4 9.7 5.0 12.7

2,5- ND ND ND ND ND ND
M g/m3

Concentrations of Chemical Substances
in Room Air at Newly Built House

Hidetsugu Tateno, Takaaki Ebana, Akiko Hatakeyama, Masaru Yamamoto,
Yukio Urashima, Shinichiro Kozuka, Norihiko Mukaihara

and Kozo Fujita

Concentrations of chemical substances in room air have been measured at Sapporo City Institute of
Public Health in cooperation with Sapporo City Health Center since 1998. We report our results of
measurement of Volatile Organic Compounds (VOCs), aldehydes and ketonesin 1999.

In case of newly built houses, the results of VOCs indicated toluene, xylene, p-dichlorobenzene,
ethylbenzene, methylethylketone, ethylacetate, limonene, undecane and decanal. The maximum
concenrations of those substnces were over 100u g/m and total concentrations of VOCs were ranged from
33.3101,358.0 p g/m . Concentrations of toluene and p-dichlorobenzene were more than the indicated value
of Ministry of Health and Labor in four and two houses, respectively.

On the other hand, the maximum value of low-class aldehydes and ketones, as formaldehyde,
acetoaldehyde, buthylaldehyde, hexaldehyde acetone and so on, were detected over 100y g/m
Formaldehyde was detected in all room air samples and its concentrations ranged from 24.1 to 191.1y g/m .
Its concentrations were more than the indicated value of Ministry of Health and Labor in two houses. Total
concentrations of aldehydes and ketones were ranged from 86.7 to 1153.0 py g/m .
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