19 (1999)

GC/MS
33

0.60u g/m’
0.59u g/m* 0.75u g/m’

4.8y g/m’

10
12

234

22
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42

22
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19 (1999)

[ ®)]
10 9 12
24
10 6
10 9 10
24 4
10 6
VOCs42
1,4-
1,3- 1,4-
1

Restek
SilcoCan™ 6L
HEMMI SLIDE
RULE PF5201A3155
YOKOGAWA ANALYTICAL
SYSTEMS
Entech
Entech7000
GC/MS  HEWLETT PACKARD
HP6890/HP5973
2 3ml/min
24
15psig
-ds -d5

GC/MS



19 (1999)

10

(No.10)

4

0.020p g/m

9

14

9 14
0.028u g/m

(No.4,No.5,No0.9,

No.11,No.16,No.17,No.19,No.22,No.28)

1 GC/MS
100ml/min,-155 (trap) 20 (desorb)
Tenax TA 10ml/min,-15 (trap) 180 (desorb)
-160 (trap) 70 (desorb)
GC
HP-1  60mx 0.32mm®, 10y m
40 (4min) 5 /min 140
15 /min 220 (2min)
220
260
He,1.0ml/min
MS
230
70eV
Target ion Qualifiers ion
1 12 85 87
2 50 52
3 -114 85 87
4 62 64
5 13- 54 53
6 94 96
7 64 66
8 A1 101 103
9 52 53
10 11- 96 61
11 84 86
12 3 -1- 76 41
13 -113 151 153
14 11- 63 83
15 cis-12- 96 61
16 83 85
17 12- 62 98
18 111- 97 99
19 78 77
20 117 119
21 12- 63 76
22 95 130
23 cs-13- 75 110
24 trans-13- 75 110
25 112- 83 97
26 92 91
27 12- 107 109
28 166 129
29 112 7
30 91 106
31 13- 14- 91 106
32 104 78
33 1122- 83 131
34 12- 91 106
35 4- 105 120
36 135- 105 120
37 124- 105 120
38 13- 146 111
39 14- 146 111
40 12- 146 111
41 124- 180 182
42 13- 225 260
(IS) 96
(1S) -d8 98
(1S) -5 117
(20 latm)
100
25pptv
7
o
3- -1- (No.12) 1,1-
(No.14) cis-1,2-

(No.15) 1,1,2-

1,2-

(No.25)

(No.27) 1,1,2,2-

(No.33)
(No.42)

1,3-

. VOCs42
25
No. 1306 3 3 3
u g/m ug/m” | pg/m” | yg/m
1 -12 CClF, 0.094 32 42 15
2 CH,Cl 0058 23 86 10
3 -114 C,ClFs 0.096 010 037 N.D.
4 CHLCI
5 |13- 13-CHs
6 CHyBr 0.057 0074 0.22 ND.
7 CHCI 0.025 013 0.72 ND.
8 -11 CClF 0.072 16 22 0.75
9 CHLCN
10 |11~ 1,1-C,H,Cl, 0.017 0000 | 0028 N.D.
1 CHCl,
12 |3 - 3-Cl-1-C4Hs 0.031 N.D. ND. ND.
13 -113 C,ClFy 0.086 061 096 022
14 |11- 11-C,H,Cl, 0.035 N.D. ND. ND.
15 [cis-12- €-1,2-C;H,Cl, 0.042 N.D. ND. ND.
16 CHCly
17 [12- 12-C,H,Cl,
18 |111- 1,1,1-C,H;Cl; 0056 046 26 020
19 CeHs
20 cCl, 0054 060 097 0.30
21 |12- 1,2-CHCl, 0048 0008 | 0089 N.D.
2 CHCly
23 [ds-13- c-13-C3H,Cl, 0038 0011 0.19 ND.
24 |trans-13- t-13-C3H,Cl; 0028 0006 015 ND.
25 |11.2- 1,1,2-C,H;Cl; 0.066 N.D. ND. ND.
2 CHg 0.023 17 146 12
27 |12- 1,2-C;H,Br, 0.068 N.D. ND. ND.
28 c.Cl;
29 CeHC 0.047 0010 0.24 ND.
30 (CHe)CeHs 0078 26 21 026
31 (13- 14- m,p-CeHy(CHs), 0073 19 10 017
32 CeHsCoHs 0.092 18 32 ND.
33 |1122- 1,1,2,2-C,H,Cl, 0.042 N.D. ND. ND.
34 |12- 0-CgH4(CHa), 0.070 11 6.1 013
35 |4- 4-C;Hy(C,Hs) 0.034 059 22 ND.
36 [135- 135-CgHy(CHy)s 0011 041 19 0.023
37 |1.24- 12,4-CgHs(CHy)s 0.052 13 6.7 ND.
38 |13- 13-CgH,Cl 0061 0041 0.69 ND.
39 |14- 14-CgH,Cl 0023 13 67 0058
40 [12- 12-C¢H,Cl, 0056 0051 093 ND.
41 [124- 12,4-CgHsCls 0.034 0.022 0.28 ND.
42 13-C4Cls 0.039 N.D. ND. ND.

N.D.
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19 (1999)

(¢)) 1 4
1 1
2
1
24
(N, NNE, WNW, NW, NNW)
(SSE, S, SSw)
(SSE,S,SSW) (N,NNE,WNW,NW,NNW)
(12 2 0 11
3 5 6
8 2
9 1
9 25
1
24
Pasquill

A=1 AB=1.5 B=2 BC=2.5
C=3 (CD=3.5 D=4 E=5 F=6 G=7

(0=4)
3.4 5.4
(No.1,No.3,N0.8,No.13)
(No.20) 1,1,1-
(No.18)
6
1987 9
1992
11 4
1996
11
6
(No.
1) 0.85 (No.3) 0.65
(No.8) 0.88 (No.13)
0.92 (No.20) 0.92 1,1,1-
(No.18) 0.82
(No.3)
(No.3)
0.90
1,1,1-

(No.18)



19 (1999)

(No.1) (No0.13)
23 23
0.966 0.972
0.933 | 0.883 0.935 | 0.942
0.860 | 0.905 | 0.783 0.947 | 0968 | 0.977
0.960 | 0.932 | 0912 | 0.903 0.960 | 0.967 | 0.983 | 0.982
23 0.938 | 0.967 | 0.872 | 0.958 [ 0.931 23 0.918 | 0.951 | 0.950 | 0.974 [ 0.971
0.715 | 0612 | 0.729 | 0.692 | 0.830 | 0.677 0.824 | 0.856 | 0.770 | 0.824 | 0.822 | 0.869
(No.3) 11,1- No.18
23 23
0.826 0.983
0.816 | 0.977 0.956 | 0.948
0.770 | 0.960 | 0.937 0.951 | 0.941 | 0915
0.789 | 0.973 | 0.958 | 0.988 0.787 | 0.818 | 0.845 | 0.782
23 0.762 | 0.954 | 0914 | 0976 | 0.987 23 0.825 | 0.799 | 0.764 | 0916 | 0.562
0.604 | -0.060 | -0.097 | -0.102 [ -0.108 | -0.089 0.785 | 0.857 | 0.865 | 0.852 | 0.351 | 0.896
No.8 (No.20)
23 23
0.979 0.993
0.928 | 0.868 0.957 | 0.951
0.937 | 0.898 | 0.930 0.911 | 0.903 | 0.946
0.938 | 0.900 | 0.944 | 0.957 0.942 | 0.930 | 0985 | 0.947
23 0.977 | 0.966 | 0.934 | 0961 [ 0.929 23 0.968 | 0.973 | 0.954 | 0.956 | 0.929
0.770 | 0.734 | 0598 | 0.777 | 0.796 | 0.776 0.882 | 0911 | 0.854 | 0.825 | 0.753 | 0.897
6 (H4 H9)
(No.3) 1,1,1- (No.1) (No.20)
(No.18)
6
(H9 H10)
(H5 H7) 6

(H6)




19 (1999)

Sate A Sate B
No.
° (HO H10) H5 H7) (H6) (H4 HO) (H4 HY)
W g/m?® W g/m® W g/m® W g/m?® W g/m’
1 -12 3.2 2.8 3.2
3 -114 0.10
8 -11 1.6 18 3.0
13 -113 0.61 1.3
18 111- 0.46 11 37 0.84 0.68
20 0.60 0.75 0.68 0.69 0.59
(No.1) 21% (No.3)  79%
(No.8) 19% (No.
13) 36% (No.20) 26%  1,1,1-
(No.18)  42%
9 10 12
(No.2)
(No.3) 79%
0.95
2.3y g/m*(H9 H10)
1.3y g/m’(H5 H7)°
9 10 12
6
6

(No.2)

(No.2)



19 (1999)

cis-1,3- (No.23)

trans-1,3- (No.24)

1,3- 92 DC
D-D D-D92

1
1,3-

cis trans

cis-1,3- (No.23) trans
-1,3- (No.24)

10 5 9
2
2
2
cis-1,3-
trans-1,3-
[ 1.4
0.29] [ 1.5
0.35] L
1.6 0.29]
1.3
1 2
cis-1,3- (No.

23) trans-1,3- (No.24)

2 SSE

.. (No.6,
No.7,No.21)
(No.6)
83%
0.074p g/m’
(No.7)
84%
1,2- (No.21)
0.089u g/m*
3
(No.30) 1,3- 1,4-
(No.31) 1,2- (No.34)
1,3-
1,4- 1,2- 4
4



19 (1999)

(No.30) 1,3- 1,4-

(No.31) 1,2- (No.34)
3
3
3
3
3
23
w1 ey | 089 | 082 [ 065 [ 076 | 081 | 099 [ 095
12 a1 099 | 099 [ 099 [ 092 | 098 | 098 [ 095
W esy | 091 | 086 | 067 | 0.84 | 085 | 098 | 098
N3 | 13 14 15 14 15 13 16
13- 14- N3 | (0.34) | (035) | (0.31) | (0.34) | (033) | (0.37) | (0.26)
N30y | 19 21 22 20 2.1 20 2.1
12- No3%) | (021) | (017) | (0.08) | (021) | (0.09) | (033) | (0.23)
13- 14- (No31) 18 19 17 17 17 17 13
12 o349 1 (067) | (07) | (0.68) | (062) | (0.62) | (062) | (0.09)
)
. . 1,3,5- (No.36)
1,2,4- (No.37)
1 ’ 3 ’ 5_ 1 ’ 2 ” 4—

2
1,3,5- (No.36)  1,2,4
(No.37)
2
1,2,4-
2
2
2
2
135- (No36) 124- (No37)
0.70 34 0.32
0.78 38 0.24
0.90 31 0.46
0.82 37 0.32
0.68 38 043
2 0.69 35 0.30
0.71 45 0.57




19 (1999)

(No.29)
.. (No.26,No.
32,No0.35) 0.24p g/
. m’ 0.023u g/m*
(No.26)
(No.29)
23
146p g/m’ 31y g/m* 1,3- (No.38) 9 9
12
13u o/
m3
(No.32) 7 1,3-
32u g/m’ (No.38)
4.5u g/m’ 1,4- (No.39)
98%
0.45p g/m*
(No.
32)
4- (No.35) 1,2- (No.40)
0.93u g/
2.2u g/m* m’ 0.099u g/m*
0.84p g/m* 1,2-
0.46 (No.40)
b g/m’
1,2,4- (No.41)
(No.32)
0.28u g/m
0.054p g/m’
1,2,4-
2 (No.41)
23
. (No.29,
No.38,No0.39,No.40,No.41) 1,2,4- (No.41)

(No.29)
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NMHC VOCs42

23
NMHC
V0Cs42 VOCs-C
NMHC VOCs-C 2
VOCs42
(No.26)
NMHC
(No.26) -C
NMHC VOCs-C
0.90 :0.23
0.90 0.17
0.86 23 0.62
NMHC
-C 0.82
0.78 0.84
NMHC VOCs-C
NMHC VOCs-C
NMHC
V0Cs42
NMHC VOCs
GC/MS 9
EPA TO-14

33

(1) 3- -1- (No.12) 1,1-
(No.14) cis-1,2-
(No.15) 1,1,2-

(No.25) 1,2- (No.27) 1,1,2,
2- (No.33)
1,3- (No.42)
1,1-
(No.10)
2
(2) (No.1,No.3,No.8,No0.13)
,(No.20) 1,1,1- (No.
18)
(3) cis-1,3- (No.23)
trans-1,3- (No.24)
2
%) (No.30) 1,3- 1,4-
(No.31) 1,2- (No.34)
GB) 1,3,5- (No.36)
1,2,4- (No.37)
) (No.26)
146p g/m’
31y g/m*
©) (No.32) 1,3-
(No.38)
® 1
VOCs42
23
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Behavior of Volatile Organic Carbon (VOC) in Ambient Air

MIZUTANI Hirokazu, YAMAKAWA Masahiro, YAMASHITA Akira, SARAI Eiji
ICHIOKA Takao, YAMAMOTO Terumichi and ARAKI Keiichi

Ground level concentration of VOC were determined using the canister-GC/MS
method at various sites. There were 42 target species of VOC.
Chlorofluorocarbon (CFC) the production and utilization of which has already
been stopped throughout the world, was found of levels of concentration of
similar to background concentrations recovered at global measuring sites.
However, although background concentration of carbontetrachloride (CCls) is
0.60u g/m’, this test found CCl. concentration ranging from 0.59 to 0.75u

g/m’, depending on the area. There was no large differences between background
levels and other species of VOC, in terms of concentration. In contrast to this,
concentration levels of VOC collected at the Environmental Science Institute
(ESI) in Yokkaichi showed high concentration profiles. In particular, high
concentration of stylene were identified at ESI, with an average concentration of
48p g/m’. There were good correlations between the concentration of
non-methane hydrocarbon and the sum of the reduced carbon concentration of all
42 species of VOC, at three measuring sites.



