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Volatile Organic Compounds Emitted from Spray-Type Household Products

Toshiko Tanaka-Kagawa, Hideto Jinno*, Tomoko Obama, Tetsuji Nishimura and Hiroshi Tokunaga

There are a large number of chemicals included in household products that are suspected of causing

human health problems. The purpose of this research is to estimate the influence of chemical emission

from the spray-type household products upon the indoor air quality. The volatile organic compound

(VOC) emissions were investigated for 120 products including air freshener, odor neutralizer, fabric

refresher, hair care and hair styling products by dynamic headspace — gas chromatography/mass

spectrometry (DHS-GC/MS) analysis. In 101 samples which were successfully measured in this study,

the highest concentration of total VOC (TVOC) emission was 833 g/g, the median and the mean

values were 73 p1g/g and 162 pg/g, respectively. Based on the emission concentration, the impacts on

the indoor TVOC were estimated by the simple model with a space volume of 174 m® The maximum

value of expected TVOC increment was 119 gxg/m® and the increment which exceeded 10% of the

current provisional target value 400 xg/m® namely 40 pg/m® were found in 16 samples. As VOCs

emitted from samples, linalool (67 samples: 0.7-195.9 rg/g), d-limonene (51 samples: 0.6-216.2 xg/g),
1-butanol (51 samples: 0.2-46.8 pg/g), 2-(2-ethoxyethoxy) ethanol (24 samples: 0.7-339.5 ng/g) 2-
(2-methoxyethoxy) ethanol (10 samples: 0.8-5.4 xg/g) were found. In addition, xylene (8 samples:

05-255 pg/g as m,p-xylene, 3 samples: 13.3-147 pg/g as o-xylene), ethylbenzene (3 samples: 15.6-21.7

1g/g), styrene (1 sample: 0.8 1g/g) were detected. These results suggest that the use of the spray-

type products cannot be a serious cause of the indoor air pollution because chemical load for indoor air

is transient from the usage of the products. However, it is still necessary to improve the test methods

applicable for a broad range of household articles, since 19 out of 120 products which contained high

levels of specific chemicals were not successfully determined under these test conditions.
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Table 1 The list of volatile organic compounds determined in this study.

==k CAS No. =Ry CAS No.
n-Hexane 110-54-3 alpha-Pinene 7785-26-4
Chloroform 67-66-3 n-Propylbenzene 103-65-1
2-Methoxyethanol 109-86-4 (+/—)-Camphene 79-92-5
24-Dimethylpentane 108-08-7 Phenol 108-95-2
Methylcyclopentane 96-37-7 1,3,5-Trimethybenzene 108-67-8
1,1,1-Trichloroethane 71-55-6 2-Methylnonane 871-83-0
1-Butanol 71-36-3 alpha-Methylstyrene 98-839
Benzene 71-43-2 2-Ethyltoluene 611-14-3
1-Methoxy-2-propanol 107-98-2 2-(2-Ethoxyethoxy) ethanol 111-90-0
Carbon tetrachloride 56-23-5 beta-Pinene 18172-67-3
Cyclohexane 110-82-7 2-Pentylfuran 3777-69-3
2-Methylhexane 591-76-4 1,24-Trimethylbenzene 95-63-6
3-Methylhexane 589-34-4 iso-Butylcyclohexane 1678-98-4
1,4-Dioxane 123-91-1 n-Decane 124-18-5
Trichloroethylene 79-01-6 1,4-Dichlorobenzene 106-46-7
2,24-Trimethylpentane 540-84-1 3-Carene 13466-78-9
2-Ethoxyethanol 110-80-5 1,2,3-Trimethylbenzene 526-73-8
n-Heptane 142-82-5 Limonene 5989-54-8
Methylisobutylketone 108-10-1 n-Butylcyclohexane 1678939
Methylcyclohexane 108-87-2 1-Methyl-3-propylbenzene 1074-43-7
1-Ethoxy-2-propanol 1569-02-4 n-Butylbenzene 104-51-8
Isobutyl acetate 110-19-0 Linalool 78-70-6
Toluene 108-88-3 n-Undecane 1120-21-4
1,4-dimethylcyclohexane 589-90-2 1,24,5-Tetramethylbenzene 95-93-2
Butyl acetate 123-86-4 4-Acetyl-1-methylcyclohexene 6090-09-1
n-Octane 111-659 cis-Limonene Oxide 4680-24-4
Tetrachloroethylene 127-184 1,3 5-trichlorobenzene 108-70-3
Ethylcyclohexane 1678-91-7 trans-Limonene Oxide 6909-30-4
Ethylbenzene 100-41-4 Camphor 21368-68-3
m-Xylene 108-38-3 n-Amylcyclohexane 4292-92-6
p-Xylene 106-42-3 Naphthalene 91-20-3
2-Methyloctane 3221-61-2 n-Dodecane 112-54-9
3-Methyloctane 2216-33-3 n-Hexylcyclohexane 4292-75-5
Styrene 100-42-5 n-Tridecane 629-50-5
0-Xylene 95-47-6 n-Heptylcyclohexane 5617-41-4
2-Butoxyethanol 111-76-2 n-Tetradecane 629-59-4
n-Nonane 111-84-2 n-Octylcyclohexane 1795-159
2-(2-Methoxyethoxy) ethanol 111-77-3 n-Pentadecane 629-62-9
Isopropylbenzene 98-82-8 Butylated hydroxytoluene 128-37-0
iso-Propylcyclohexane 696-29-7 n-Nonylcyclohexane 2883-02-5
3,5-Dimethyloctane 15869-93-9 2,24-Trimethyl-1,3-pentanediol diisobutyrate 6846-50-0
1-Butoxy-2-Propanol 5131-66-8 n-Hexadecane 544-76-3
n-Propylcyclohexane 1678-92-8
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Fig. 1 Emission of total volatile organic compounds (TVOC)
from spray-type household products.

The VOC concentration emitted from household materials was
determined by dynamic headspace — gas chromatography/mass
spectrometry (a). The increment of VOC concentration in
indoor environment estimated by its emission rate (b).
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Table 2 The frequency and concentration of volatile organic
compounds emitted from spray-type household products.

fomm R VN SN
(N) (ng/g)  (ng/g)
2-Methoxyethanol 7 0.6 6.6
1-Butanol 51 0.2 46.8
1-Methoxy-2-propanol 3 0.5 1.2
1,4-Dioxane 3 0.8 16
Butyl acetate 5 0.6 12.1
Ethylbenzene 3 15.6 21.7
m, p-Xylene 8 05 255
Styrene 1 0.8 08
0-Xylene 3 133 147
2-Butoxyethanol 1 0.9 0.9
n-Nonane 1 2.3 2.3
2-(2-Methoxyethoxy) ethanol 10 0.8 54
3,5-Dimethyloctane 4 0.6 48
1-Butoxy-2-Propanol 3 0.7 4.2
alpha-Pinene 13 05 6.2
(+/-)-Camphene 2 09 90.8
Phenol 2 14 152
2-(2-Ethoxyethoxy) ethanol 24 0.7 3395
beta-Pinene 22 0.7 20.0
n-Decane 3 13 44
Limonene 51 0.6 216.2
Linalool 67 0.7 1959
n-Undecane 2 0.6 0.8
Camphor 7 0.6 209
n-Dodecane 9 0.1 6.8
n-Tetradecane 11 05 56
n-Pentadecane 4 12 20
Butylated hydroxytoluene 5 0.7 324
n-Hexadecane 1 1.7 17




92 YA

51267 (2008)

TVOCDZE P B 52 HAEAE400 1g/m*D1/103 % b b
40 pg/m’% Ll o 725 RHI M E T BETDH - 72101588
1650EF (A3, Aiddsh, M OVZERITHRAIS: 8 3k, %%
& ST LS 8 k) ThHo7z. TVOCHOR TS
FAEAM0 pg/m* % Ll o 2 2HH, AR, M OVZER]
HEAE 8B D) H 5 HEHIKRERORER N TH -
7z.

RN E R L 7L o 7 2 CEEE IS S vz
M1, linalool (673 #:0.7-1959 1g/g), d-limonene (51
B 062162 ng/g) SFOFR, K U1-butanol (51744}
0.2-46.8 1g/g), 2-(2-ethoxyethoxy) ethanol (24 ik ¥} :
0.7-3395 pg/g) 2-(2-methoxyethoxy) ethanol (105X¥}:
0854 pg/g) FOBHATH 7. Tz, HNBRERE
AR E ST bxylene (m, p-xylene 8 #El: 05-255
1g/g, o-xylene 3 #A¥}:13.3-147 g/g). ethylbenzene (3
B 1156217 pg/g), styrene (1 #E: 08 pg/g)
PHRHENDHE D RnZshi:, fjleEoNge L
7oALY E DA IR S N7AbE R E L,
propylene glycol (2054F}), octamethyl- cyclotetrasiloxane
HEOBIRARY Y aF 9~ (1480FH), phenoxyethanol (11
I /N T ARV AR-Y (A

BN OMHIZEINY FATL—-RTH DI L %G
T5E, BENEBEICHTLIAME—KNLZLDTHD,
Y72 &b 5B ORERE TNETRETH > 7210150EFHS
BILCld, SNERBNGHER & U TR 202513 %
WEFHENL. LAL, FREIIBWT, LMD
VOC#% 3 TR EEICEH T 5 720 ICARRER & Tl
WERTRETD - 72V ERDI60% & HD7-2 &2
5, 58, IRNBREHTICWIGETE 2 RBEOHE %

TV, ESITHBRR EMONESLETH L EE 2D
ns.
E

RTE 2 M 5124720 THEHY £ L2EAS
BRI R A MM AW E R R R E - B S
F R T R AR RIS ER# 72 L 5

BEH

1) Yy oo R (BENERER) WK EETEE -
B3Rl R AL A 2 RS - AL DR AR
AR — b R— (http//www.mhlw.go.jp/new-info/
kobetu/seikatu/kagaku/)

2) BEHILHETEICIES L Ty 2Ny ARIZOVT
TR EA - BETHEA— L= (http//www.
mlit.go.jp/jutakukentiku/build/sickhouse.html)

3) MEEAN, &N (HP) BF, MNEED T, HIE
Z, HI O, MR, T B RERE

m AT ZE R, 125, 72-78 (2007)

4) F (HAp) BF, MEEAN, NEEDLT, HIE
ZOHN O, MR, kT BN RIE S &
m AT ZE R 125, 79-85 (2007)

5) JIS A 1901 : M B OB A RIL G (VOO),
FVLT VT B RO VR = VALE R
EFHE - NEF ¥ 8=, 2008.





