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Survey of Indoor Air Chemicals in a Condominium Where Sick House Syndrome Broke Out
by the Renovation and Estimation of Chemicals Related to the Symptoms
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A woman and her son fell into sick house syndrome following the renovation of their condominium

(Condo. A) by repainting of exterior walls and corridors.

Since their symptoms became exacerbated

in the Condo. A, they moved to the other condominium (Condo. B) where their symptoms were

mitigated.

We measured the concentrations of indoor air chemicals in each condominium, and compared their

concentrations within and between condominiums.

The order of places where their symptoms were

severely exacerbated was the corridor of Condo. A > the living room of Condo. A > > the living

room of Condo. B (no symptoms).

Among 97 chemicals determined, concentrations of 3 chemicals,

toluene, xylene and ethylbenzene, were paralleled with the order of places where their symptoms got

worse.
supposed to trigger their symptoms.

These 3 chemicals were presumably used as solvents of paint to renovate Condo. A, and

This study shows that even the renovation of exterior walls should be paid more attention to

prevent sick house syndrome.

Key words : sick house syndrome (¥ 7 /N7 ZfE(EEE) ; indoor air pollution (ZERNZERIEL) | vola-
tile organic compounds (VOCs, EHEE#IEY) ; aldehydes (7 V7 & F3H) :
semivolatile organic compounds (SVOCs, FEFEEERILEY)
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Fig. 1 Chromatographic Profiles by GC/MS of VOCs



Table 1 Concentrations of Aldehydes and Volatile Organic Compounds (VOCs)
in Indoor Air of Condominium A and Condominium B

Sampling building Condominium A Condominium B
Sampling place Living room Corridor Living room
Room temperature (°C) 24.2 24.3 27.0
Room humidity (%) 47 37 51 Ratio of C-A/C-B
Sampling date Oct. 6, 2005 Oct. 6, 2005 Oct. 6, 2005 Japanese
Starting time of sampling 15: 05 14 2 55 13 =20 LOQ guideline A-LR/B-LR A-C/B-LR
1) Aldehydes (rg/m?)
1 Formaldehyde* 165 17 74 100 2.2 0.2
2 Acetaldehyde gl 11 68 48 1.0 0.2
3 Acetone* 109 19 42 2.6 0.4
2) VOC (ug/m?®)
4 TIsopropyl alcohol* 7.7 6.3 n.d. 1.7 = >
5 Dichloromethane 1.2 n.d. 1.0 0.8 1.2
6 Propanol n.d. n.d. n.d. 2.0
7 Methyl ethyl ketone* 8.1 n.d. n.d. 3.8 >
8 Hexane n.d. n.d. n.d. 3.4
9 Ethyl acetate 18 22 12 14 1.5 0.2
10 Chloroform n.d. n.d. n.d. 2.8
11 2,4-Dimethylpentane mud. n.d. n.d. 1.7
12 1,2-Dichloroethane n.d. n.d. 1.0 0.7
13 1,1,1-Trichloroethane n.d. n.d. n.d. 20
14 Benzene 2.0 0.9 1.6 0.7 15 0.6
15 Butanol* 13 45 5.1 14 2.6 0.9
16 Tetrachloromethane n.d. n.d. n.d. 2.3
17 1,2-Dichloropropane n.d. n.d. n.d. 0.7
18 2,2,4-Trimethylpentane n.d. n.d. n.d. 2.4
19 Bromodichloromethane n.d. n.d. n.d. 0.9
20 Trichloroethylene n.d. n.d. n.d. 0.5
21 Heptane* 6.6 1.3 2.3 0.5 2.9 0.6
22 Methyl isobutyl ketone* 15 1.5 0.2 0.6 6.6 6.4
23  Toluene* 275 501 8.7 1.0 260 31.8 57.9
24 Dibromochloromethane n.d. n.d. n.d. 0.3
25 Butyl acetate* 14 n.d. n.d. 3.0 =
26 Octane L 1.2 Bl 0.8 0.8 0.6
27 Tetrachloroethylene n.d. n.d. 0.8 0.5
28 Ethylbenzene* 64 141 ' 2.5 1.3 3800 25.7 56.1
29  m/p-Xylene* 52 106 5.9 0.5 8.8 17.9
30 Styrene 7.3 n.d. n.d. 4.0 220 2=
31 o-Xylene* 17 33 1.6 0.6 10.5 20.1
32 Nonane 6.4 6.1 6.8 1.1 0.9 0.9
33 a-Pinene* 5.2 n.d. n.d. 0.5 >
34 3-Ethyltoluene 3.2 27 27 0.9 1.2 1.0
35 4-Ethyltoluene 14 1.2 1.2 0.8 1.1 1.0
36 1,3,5-Trimethylbenzene 1.7 1.1 1.0 0.9 1.6 i1
37 2-Ethyltoluene 1.5 1.4 1.4 0.5 1.1 1.0
38 [-Pinene* 3 n.d. n.d. 0.6 P
39 1,2,4-Trimethylbenzene 5.7 3.6 3.4 0.6 1.5 1.0
40 Decane 12 8.9 6.9 1.2 1.7 1.3
41 p-Dichlorobenzene* 4.6 4.3 15 12 240 Al 2.9
42 1,2,3-Trimethylbenzene 1.7 1.2 1.0 0.6 1.6 1.1
43 Limonene* 8.7 3.6 " 28 1.0 3l 1.3
44 Nonanal* 29 n.d. 12 = 2.5
45 Undecane 5.8 548 31 11 1.9 1.7
46 1,2,4,5-Tetramethylbenzene n.d. n.d. n.d. 0.7
47 Decanal n.d. n.d. n.d. s
48 Dodecane 32 34 n.d. 3.2 2 >
49 Tridecane n.d. n.d. n.d. 5.2
50 Tetradecane n.d. n.d. n.d. 4.1 330
51 Pentadecane 2.3 n.d. 1.9 1.8 1.2
52 Hexadecane 2.4 nd. 23 0.8 1.1
Sum of VOCs 599 849 100
Xylenes* 70 139 7.6 870 9.2 18.3

LOQ : Limits of quantitation, C-A : Condominium A, C-B : Condominium B, A-LR : A living room of condominium A, B-LR : A living
room of condominium B, A-C : A corridor of condominium A
> I A compound was not detected at Condominium B, but detected at Condominium A.
* I Concentration values of A-LR and/or A-C are over two-fold higher than B-LR.



Table 2 Concentrations of Semi Volatile Organic Compounds (SVOCs)
in Indoor Air of Condominium A and Condominium B

3) SVOC (about 24 hr sampling from the starting time)

Sampling building Condominium A Condominium B
Sampling place Living room Living room
Room temperature (°C) 23.7 25.1
Room humidity (%) 47 47
Sampling date Oct. 6, 2005 Oct. 6, 2005
Starting time of sampling 15: 28 13 : 48
Sampling amount of air (m®) 13.8 14.4
ration ncentration Ratio of
Compoune Copaiation Comgeratin 100 Jupeneee Kt o
53 Triethyl phosphate n.d. n.d. 0.06
54 Tripropyl phosphate n.d. n.d. 0.004
55 Tributyl phosphate 0.14 0.29 0.004 0.5
56 Tris(2-chloroethyl) phosphate 0.11 n.d. 0.007 >
57 Tris(2-chloro-1-methylethyl) phosphate n.d. n.d. 0.004
58 Dichloropropyl phosphate n.d. n.d. 0.007
59 Tris(butoxyethyl) phosphate n.d. n.d. 0.04
60 Triphenyl phosphate n.d. n.d. 0.007
61 Tris(2-ethylhexyl) phosphate n.d. n.d. 0.007
62 Tritolyl phosphate n.d. n.d. 0.04
63 Dimethyl phthalate 0.039 0.038 0.004 1.0
64 Diethyl phthalate 0.16 0.11 0.002 1.5
65 Diisobutyl phthalate 0.16 0.10 0.002 1.6
66 Dibutyl phthalate 3.60 3.10 0.08 220 1.2
67 Butylbenzyl phthalate 0.019 0.013 0.004 1.5
68 Di(2-ethylhexyl) adipate n.d. 0.013 0.004 120
69 Di-2-ethylhexyl phthalate 0.46 0.40 0.08 1.2
70 Dicyclohexyl phthalate n.d. n.d. 0.004
71 Dioctyl phthalate nid: n.d. 0.004
72 Diisopropyl adipate n.d. 0.89 0.003
73  Fenobucarb n.d. n.d. 0.004 38
74 Propoxur (PHC) n.d. n.d. 0.004
75 Diazinon n.d. n.d. 0.004 0.29
76 S-421 n.d. n.d. 0.004
77 Fenitrothion n.d. n.d. 0.007
78 Chlorpyrifos n.d. n.d. 0.004 1
79 Fenthion n.d. n.d. 0.004
80 Permethrin n.d. n.d. 0.007
81 Camphor* 0.86 0.27 0.004 3.2
82 2-Ethyl-1-hexanol* 11 3.4 0.004 3.2
83 1-Methyl-2-pyrrolidone n.d. n.d. 0.006
84 2-Phenyl-2-propanol 0.15 0.14 0.005 ' 1
85 2-Ethylhexanoic acid 1.9 32 0.03 0.6
86 L-Menthone 0.15 0.12 0.004 1.8
87 2-(2-Butoxyethoxy)ethanol 0.56 0.78 0.02 0.7
88 L-(-)-Menthol 0.49 1.10 0.004 0.4
89 2-Ethylhexyl acrylate 0.012 0.016 0.004 0.8
90 2-(2-Ethylhexyloxy)ethanol 0.54 0.79 0.004 0.7
91 Bornyl acetate 0.046 0.067 0.004 0.7
92 p-t-Butylcyclohexyl acetate 0.094 0.11 0.004 0.9
93 2,2,4-Trimethyl-1,3-pentanediol monoisobutyrate 5.9 4.3 0.008 1.4
94 2,2,4-Trimethyl-1,3-pentanediol diisobutyrate 1.10 0.77 0.004 1.4
95 N -Butylbenzenesulfonamide 0.068 0.14 0.004 0.5
96 Isopropyl myristate 0.14 0.21 0.006 0.7
97 2,2-Dimethoxy-2-phenylacetophenone n.d. n.d. 0.004
Sum of SVOCs 27.8 20.3

LOQ : Limits of quantitation, C-A : Condominium ‘A, C-B : Condominium B
> 1 A compound was not detected at C-B, but detected at C-A.
% : Concentration values of the living room of C-A are over two-fold higher than that of C-B.
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