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Fig. 8. Chromatograms of carboxylic acid and carbonyl
2,4-dinitrophenylhydrazones. (A) Reference solution (10
umol/l., 26 components). (B) Sample solution from
workplace air. A prime sign indicates the Z-isomer.

1: formic acid-DNPH, 2: acetic acid-DNPH, 3: propionic
acid-DNPH, 4: DNPH, 5: butyric acid-DNPH, 6: formalde-
hyde-DNPH, 7: acetaldehyde-DNPH, 8: acetone-DNPH, 9:
acrolein-DNPH, 10: propanal-DNPH, 11: crotonaldehyde-
DNPH, 12: 2-butanone-DNPH, 13: butanal-DNPH, 14:
cyclohexanone-DNPH, 15: benzaldehyde-DNPH, 16: iso-
pentanal-DNPH, 17: pentanal-DNPH, 18: o-tolualdehyde-
DNPH, 19: m-tolualdehyde-DNPH, 20: p-tolualdehyde-
DNPH, 21: hexanal-DNPH, 22: 2,5-dimethylbenzaldehyde-
DNPH, 23: heptanal-DNPH, 25: octanal-DNPH, 26:
nonanal-DNPH, 27: decanal-DNPH
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Fig. 5a. GC/MS chromatograms showing the compounds desorbed by a thermal desorber from DSD-VOCs
exposed in air inside and outside bottle-A. Exposure time was 2h.

1:
7:

methyl vinyl ketone, 2: 1-bunanol, 3: 1-penten-3-one, 4: 3-pentanone, 5: 2-hexanone. 6: 3-heptanone,
butyrolacetone, 8: 2-(2-ethoxyethoxy)ethano!, 9: butyl butyrate, 11: diethylphthalate (DEP),

12: diisobutylphthalate (DiBP), 14: di-n-butyl phthalate (DBP), 15 N,N-dimethylacetamide, 16: phenol,
17: di-n-octyl phthalate (DnOP), 18: 2,2-dimethyldecane
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Fig. 5b. HPLC chromatograms showing the compounds extracted by acetonitrile from DSD-DNPH exposed in air
inside and outside bottle-A. Exposure time was 24h.

1: formic acid, 2: acetic acid, 3: propionic acid, 4: butyric acid, 5: formaldehyde. 6: E-acetaldehyde, 7: acetone,
8: propanal, 9: E-2-butanone, 10: butanal, 11: benzaldehyde, 12: cyclohexanone, 13: valeraldehyde,
14: o-tolualdehyde, 15: m+p-tolualdehyde, 16: unknown-1, 17: E-hexanal, 18, 2,5-dimethylbenzaldehyde,
19: unknown-2. 20: E-heptanal. 21: unknown-3. 22: unknown-4. 23: unknown-5
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Fig. 6a. GC/MS chromatograms showing the compounds desorbed by a thermal desorber from DSD-VOCs
exposed in air inside and outside bottle-B. Exposure time was 2h.

1: methyl vinyl ketone, 2: 1-bunanol, 3: 1-penten-3-one, 4: 3-pentanone, 5: 2-hexanone. 6: 3-heptanone,
7: butyrolacetone, 8: 2-(2-ethoxyethoxy)ethanol, 9: butyl butyrate, 11: diethyiphthalate (DEP),
12: diisobutylphthalate (DiBP), 14: di-n-butyl phthalate (DBP), 15: N,N-dimethylacetamide, 16: phenol,
17: di-n-octyl phthalate (DnOP), 18: 2,2-dimethyldecane
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Fig. 6b. HPLC chromatograms showing the compounds extracted by acetonitrile from DSD-DNPH exposed in air
inside and outside bottle-B. Exposure time was 24h.

1: formic acid, 2: acetic acid, 3: propionic acid, 4: butyric acid, 5: formaldehyde. 6: E-acetaidehyde, 7: acetone,
8: propanal, 9: E-2-butanone, 10: butanal, 11: benzaldehyde, 12: cyclohexanone, 13: valeraldehyde,
14: o-tolualdehyde, 15: m+p-tolualdehyde, 16: unknown-1, 17: E-hexanal, 18, 2,5-dimethylbenzaldehyde,
19: unknown-2, 20: E-heptanal, 21: unknown-3, 22: unknown-4, 23: unknown-5
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Fig. 7a. GC/MS chromatograms showing the compounds desorbed by a thermal desorber from DSD-VOCs
exposed in air inside and outside bottle-C. Exposure time was 2h.

1: methyl vinyl ketone, 2: 1-bunanol, 3: 1-penten-3-one, 4: 3-pentanone, 5: 2-hexanone. 6: 3-heptanone,
7: butyrolacetone, 8: 2-(2-ethoxyethoxy)ethanol, 9: butyl butyrate, 11: diethylphthalate (DEP),
12: diisobutylphthalate (DiBP), 14: di-n-butyl phthalate (DBP), 15: N,N-dimethylacetamide, 16: phenol,
17: di-n-octyl phthalate (DnOP), 18: 2,2-dimethyldecane
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Fig. 7b. HPL.C chromatograms showing the compounds extracted by acetonitrile from DSD-DNPH exposed in air
inside and outside bottle-C. Exposure time was 24h.

1: formic acid, 2: acetic acid, 3: propionic acid, 4: butyric acid, 5: formaldehyde. 6: E-acetaldehyde, 7: acetone,
8: propanal, 9: E-2-butanone, 10: butanal, 11: benzaldehyde, 12: cyclohexanone, 13: valeraldehyde,
14: o-tolualdehyde, 15: m+p-tolualdehyde, 16: unknown-1, 17: E-hexanal, 18, 2,5-dimethylbenzaldehyde,
19: unknown-2, 20: E-heptanal, 21: unknown-3, 22: unknown-4, 23: unknown-5
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Fig. 8a. GC/MS chromatograms showing the compounds desorbed by a thermal desorber from DSD-VOCs
exposed in air inside and outside bottle-D. Exposure time was 2h.

1: methyl! vinyl ketone, 2: 1-bunanol, 3: 1-penten-3-one, 4: 3-pentanone, 5: 2-hexanone. 6: 3-heptanone,
7: butyrolacetone, 8: 2-(2-ethoxyethoxy)ethanol, 9: butyl butyrate, 11: diethylphthalate (DEP),
12: diisobutyiphthalate (DiBP), 14: di-n-butyl phthalate (DBP), 15: N,N-dimethylacetamide, 16: phenol,
17: di-n-octyl phthalate (DnOP), 18: 2,2-dimethyldecane
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Fig. 8b HPLC chromatograms showing the compounds extracted by acetonitrile from DSD-DNPH exposed in air
inside and outside boftle-D. Exposure time was 24h.

1: formic acid, 2: acetic acid, 3: propionic acid, 4: butyric acid, 5: formaldehyde. 6: E-acetaldehyde, 7. acetone,
8: propanal, 9: E-2-butanone, 10: butanal, 11: benzaldehyde, 12: cyclohexanone, 13: valeraldehyde,
14: o-tolualdehyde, 15: m+p-tolualdehyde, 16: unknown-1, 17: E-hexanal, 18, 2,5-dimethylbenzaldehyde,
19: unknown-2, 20: E-heptanal, 21: unknown-3, 22: unknown-4, 23: unknown-5
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Fig. 9a. GC/MS chromatograms showing the compounds desorbed by a thermal desorber from DSD-VOCs
exposed in air inside and outside bottle-E. Exposure time was 2h.

1: methyl vinyl ketone, 2: 1-bunanol, 3: 1-penten-3-one, 4: 3-pentanone, 5: 2-hexanone. 6: 3-heptanone,
7: butyrolacetone, 8: 2-(2-ethoxyethoxy)ethanol, 9: butyl butyrate, 11: diethylphthalate (DEP),
12: diisobutylphthalate (DiBP), 14: di-n-butyl phthalate (DBP), 15: N,N-dimethylacetamide, 16: phenol,
17: di-n-octyl phthalate (DnOP), 18: 2,2-dimethyldecane

0.05
I
[a
0.04 | 2, 6 carbonyls
0.03 F
1 2 13
0.02 ' — E-inside
& > ° [ 10 15
8 001 o A A 9 17
oo |4l ML ) .
a 4 | § j y V
m ¥
0.01 } ?
0.02 - E-outside
0.03 |
004 /] 1 ] 1 i
0 10 20 30 40 50 60
time, min

Fig. 9b. HPLC chromatograms showing the compounds extracted by acetonitrile from DSD-DNPH exposed in air
inside and outside bottle-E. Exposure time was 24h.

1: formic acid, 2: acetic acid, 3: propionic acid, 4: butyric acid, 5: formaldehyde. 6: E-acetaldehyde, 7: acetone,
8: propanal, 9: E-2-butanone, 10: butanal, 11. benzaldehyde, 12: cyclohexanone, 13: valeraldehyde,
14: o-tolualdehyde, 15: m+p-tolualdehyde, 16: unknown-1, 17: E-hexanal, 18, 2,5-dimethylbenzaldehyde,
19: unknown-2, 20: E-heptanal, 21: unknown-3, 22: unknown-4, 23: unknown-5
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#£3 BAOERNZRP CTEEECBREINITOEEOERMEARLELEY

Indoor Air Concentration

VOCs
(ng/m?)
Aromatic 1 | Benzene 2.7
Hydorocarbons 2 | Toluene 14
3 | Ethylbenzene 3.3
4 | o-Xylene 2.4
5 | mp-Xylene 6.1
6 | n-Propylbenzene 0.79
7 | iso-Propylbenzene 0.22
8 | 2-Ethyltoluene 0.87
9 | 1,2,3-Trimethylbenzene 0.90
10 | 1,2,4-Trimethylbenzene 3.7
11 | 1,3,5-Trimethylbenzene 0.99
12 | n-Butylbenzene 0.22
13 | 1-Methyl-3-propylbenzene * 0.44
14 | 1,2,4,5-Tetramethylbenzene 0.29
15 | Styrene 0.71
16 | a-Methylstyrene * 0.39
17 | Naphthalene 0.48
Aliphatic Hydrocarbons 18 | n-Hexane 1.9
19 | 2-Methylpentane 2.2
20 | 3-Methylpentane 1.5
21 | n-Heptane 2.8
22 | 2-Methylhexane 1.3
23 | 3-Methylhexane 1.5
24 | 2,4-Dimethylpentane 0.16
25 | n-Octane 3.7
26 | 2,2,4-Trimethylpentane 0.16
27 | n-Nonane 6.8
28 | 2-Methyloctane 1.4
29 | 3-Methyloctane 1.4
30 | n-Decane 6.3
31 | 2-Methylnonane 1.1
32 | 3,5-Dimethyloctane 0.37
33 | n-Undecane 5.5
34 | n-Dodecane 4.3
35 | n-Tridecane 3.0
36 | n-Tetradecane 2.5
37 | n-Pentadecane 1.2
38 | n-Hexadecane 1.1
Cycloalkanes 39 | Methylcyclopentane 1.1
40 | Cyclohexane 1.5
41 | Methylcyclohexane 2.2
42 | cis-/trans-1,4-Dimethylcyclohexane 2.2
Terpenes 43 | Limonene 13
44 | o-Pinene 2.5
45 | B-Pinenc * 2.0
46 | 3-Carenc * 3.9
47 | (+/-)-Camphene * 1.9
48 | Camphor * 0.70
Alcohols/Phenols 49 | 2-Propanol 3.8
50 | 1-Butanol 0.48
51 | Phenol 2.6
Glycols/Glycolethers 52 | 1-Methoxy-2-propanol 0.48
Ketones 53 | Acetone 16
54 | Methylethylketone 0.71
55 | Methylisobutylketone 0.66
Halocarbons 56 | Dichloromethane 1.2
57 | Chloroform 0.33
58 | Carbon tetrachloride 0.61
59 | 1,1,1-Trichloroethane * 0.16
60 | Trichloroethene 0.11
61 | Tetrachloroethene 0.11
62 | 1,4-Dichlorobenzene 2.0
63 | 1,3,5-Trichlorobenzene 0.99
Esters 64 | Mcthyl acetate 0.46
65 | Ethylacetate 3.2
66 | Butylacetate 1.3
67 | Isobutylacetate 0.20
68 | 2,2,4-Trimethyl-1,3-pentanediol diisobutyrate (TXIB) * 0.87
Ethers 69 | 2-Pentylfuran * 0.25
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VOCs Froc VOCs Freac | VOCs Frece | VOCs Freae
Acetone <600 [ 2-Methylhexane 663 | 3-Methyloctane 872 n-Decane 1000
2-Propanol <600 | 3-Mecthylhexane 673 Styrene 880 1,4-Dichlorobenzene 1000
Methyl acetate <600 | Trichlorocthylene 689 | o-Xylene 885 3-Carene 1013
Dichloromethane <600 2,2 A-Trimethylpentane 639 n-Nonane 900 1,2,3-Trimethylbenzene 1016
2-Methylpentane <600 | n-Heptane 700 | Isopropylbenzene 917 Limonene 1029
Methylethylketone <600 | Methylisobutylketone 720 | 3.5-Dimethyloctane 928 1-Methyl-3-propylbenzene 1045
3-Methylpentane <600 | Methylcyclohexane 723 | alpha-Pinene 938 n-Butylbenzene 1051
Ethyl acetate <600 | Isobutyl acetate 755 | n-Propylbenzene 947 n-Undecane 1100
n-Hexane 600 Toluene 756 | (+/-)-Camphene 1 951 1,2,4,5-Tetramethylbenzene 1113
Chloroform 603 1,4-dimethylcyclohexane 781 (+/-)-Camphene 2 953 1,3,5-trichlorobenzene 1128
2,4-Dimethylpentane 625 Butyl acetate 795 | Phenol 956 Camphor 1136
Methylcyclopentane 626 n-Octane 800 1,3,5-Trimethybenzene 962 Naphthalene 1179
1,1,1-Trichloroethane 634 Tetrachloroethylene 805 2-Methylnonane 965 n-Dodecane 1200
1-Butanol 642 1,4-dimethylcyclohexane 807 | alpha-Methylstyrene 972 n-Tridecane 1300
Benzene 649 Ethylbenzene 853 | 2-Ethyltoluene 973 n-Tetradecane 1400
1-Methoxy-2-propanol 654 m-Xylene 862 | beta-Pinene 980 n-Pentadecane 1500
Carbon tetrachloride 655 p-Xylene 862 | 2-Pentylfuran 982 TXIB 1591
Cyclohexane 659 2-Methyloctane 865 1,2,4-Trimethylbenzene 988 n-Hexadecane 1600
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