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Investigation of Volatile Organic Hazardous Air Pollutants

(45 compounds) in Okinawa

Junsei TAIRA

Abstractd In order to investigate of the air atmosphere in Okinawa, volatile organic hazardous air pollutants

were measured using pre—concentration of the

sample—gas chromatography—mass spectrometer device.

Investigation was conducted at Naha—shi (central city of Okinawa Island), Ozato—son (a suburb of Naha-shi),

and Cape Hedo (forest area).

few compounds or relatively low—levels of volatile organic compounds (VOCs).

average of Japan, but benzene was high—levels at Naha—shi.

Since there is not almost chemical factories in Okinawa that was observed

These values are less than

A weekly level of benzene at Naha—shi showed

that reduce to weekend with decrease of a vehicle number, suggesting the cause of emission gas.

Key Words[I Volatile Organic Compounds (VOCs), Air Pollution, Gas Chromatography—

Mass Spectrometer (GC-MS), Okinawa
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Fig.1 Gas chromatogram of volatile organic compounds of 45 in the HAPs-J44.

Each number on peaks of gas

chromatogram is correspondent to the compounds in Table 1.
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Table 1. Volatile organic compounds of 45 in the air of Okinawa
unit: pg/m’
Compounds Rtention Time | Monitering ion| Coefficient Chuo-koen | Kokusai-dori Ozato-son Hedo-Cape
(min) M/Z (r2)
1) Freonl2 4.55 85, 87 1.000 3.12 3.02 3.02 2.64
2) Freon 114 4.92 85,135 1.000 0.21 0.19 0.11 0.19
3) Chloromethane 5.12 50, 52 1.000 1.29 1.22 1.36 1.59
4) Vinylchloride 5.46 62, 64 0.998 0.04 N.D. N.D. N.D.
5) 1,3-Butadiene 5.56 53, 54 0.996 0.09 0.17 N.D. N.D.
6) Bromomethane 6.52 94, 96 1.000 0.04 0.03 N.D. N.D.
7) Ethylene oxide 6.58 44,43 0.980 N.T N.T N.T N.T
8) Chloroethane 6.86 64, 66 0.999 0.08 N.D. N.D. N.D.
9) Freonl1 7.6 101,103 1.000 0.68 0.68 0.73 0.68
10) Freonl13 9.5 151,101 1.000 0.49 0.46 0.46 0.47
11) 1,1-Dichloroethene 9.6 96, 61 0.996 N.D. N.D. N.D. N.D.
12) 3-Chloro-1-propene 11.22 76,41 0.993 N.D. N.D. N.D. N.D.
13) Dichloromethane 11.84 84, 86 0.999 0.37 0.87 0.17 N.D.
14) Acrylonitrile 13.23 52,53 0.993 0.22 0.16 N.D N.D
15) 1,1-Dichloroethane 14.41 63, 65 1.000 N.D. N.D. N.D. N.D.
16) cis-1,2-Dichloroethylene 16.48 96, 61 0.995 N.D. N.D. N.D. N.D.
17) Chloroform 17.53 83, 85 0.996 0.14 0.16 0.07 0.27
18) 1,1,1-Ttrichloroethane 17.91 97,99 1.000 N.D. 0.30 0.25 0.31
19) Carbontetrachloride 18.32 117,120 1.000 0.67 0.64 0.37 0.63
20) Benzene 19.1 78,78 0.996 2.79 9.01 0.69 0.22
21) 1,2-Dichloroethane 19.44 62, 64 0.999 0.17 0.17 0.10 0.18
22) Trichloroethylene 21.14 130, 132 0.997 0.08 0.07 N.D. 0.07
23) 1,2-Dichloropropane 21.97 63,76 0.999 N.D. N.D. N.D. N.D.
24) cis-1,3-Dichloropropene 24.08 75,110 0.994 N.D. N.D. N.D. N.D.
25) Toluene 24.75 91,92 0.991 7.39 27.69 1.56 0.23
26) trans-1,3-Dichloropropene 25.46 75,110 0.994 N.D. N.D. N.D. N.D.
27) 1,1,2-Trichloroethane 25.84 97,99 1.000 N.D. N.D. N.D. N.D.
28) Tetrachloroethylene 25.91 166, 164 1.000 0.17 0.19 N.D. 0.08
29) 1,2-Dibromoethane 26.84 107,109 0.999 N.D. 0.08 N.D. N.D.
30) Chlorobenzene 27.7 112,77 0.999 0.04 0.05 N.D. N.D.
31) Ethylbenzene 27.81 91,107 0.992 1.44 4.73 0.29 0.13
32, 33) m,p-Xylene 28.02 91,107 0.994 4.35 13.53 0.73 0.06
34) o-Xylene 28.7 91,107 0.993 1.60 6.16 0.29 0.15
35) Styrene 28.75 104,78 0.994 0.03 0.13 0.08 0.03
36) 1,1,2,2-Tetrachloroethane 29.85 83, 85 1.000 N.D. N.D. N.D. N.D.
37) 4-Ethyl toluene 30.05 105,120 0.993 0.33 3.50 0.17 0.09
38) 1,3,5-Trimethylbenzene 30.13 105,120 0.993 0.29 0.49 0.27 0.06
39) 1,2,4-Trimethylbenzene 30.68 105, 120 0.993 0.04 3.15 0.21 0.11
40) 1,3-Dichlorobenzene 31.16 146, 148 0.999 N.D. 0.04 N.D. N.D.
41) 1,4-Dichlorobenzene 31.3 146, 148 0.998 0.32 0.66 N.D. N.D.
42) Benzylchloride 31.49 91,126 0.999 N.D. N.D. N.D. N.D.
43) 1,2-Dichlorobenzene 31.84 146, 148 0.999 N.D. N.D. N.D. N.D.
44) 1,2,4-Trichlorobenzene 34.25 180, 182 0.999 N.D. N.D. N.D. N.D.
45) Hexachloro-1,3-butadiene 34.38 225,227 1.000 N.D. N.D. N.D. N.D.

N.D: Not Detection
N.T.: Not Test
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Fig.2 Change of benzene for a week at Naha—shi.
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Investigation was conducted at Matsuyama, Naha—
shi on October 11-17 in 1998. Samples are
taken by using 4 to 5 of passive gas tube and the
data indicated as mean £ SD.



