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Simultaneous sampling in multisite of benzene and 8 chlorinated organic compounds by passive
sampler and estimate of upper-bound lifetime cancer risks.

Yoichi KATO Hidetoshi SUGIYAMA Mitimasa TAKAHASHI Atuko HASEGAWA
Yoshiaki SUYAMA
(Air Quality Division)

Summary

In order to estimate the upper-bound lifetime cancer risks, we measured benzene and 8 chlorinated
organic compounds & 37 sampling sites in Kanagawa Prefecture. These chemicals were collected by
“passive sampler” method at simultaneous sampling in multisite. The “passive sampler” , as monitoring
sampler for organic solvent fume in working environment was applied to the estimation of atmospheric
concentrations of these chemicals.

The upper-bound lifetime cancer risks by these chemicals were estimated from cancer unit risk
factors. The average of estimated risk was 3.8x 10°(between 2.1x 10 and 8.0x 10 ), and significant
difference was not found according to the areas.
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upper-bound lifetime cancer risks, atmospheric concentrations

volatile organic
compounds VOC

vVOC
VOC

-50-



GC/IMS

24
8 (Restek
37 Corporation  Silico Can Canister 6?
)
9 (Hemmi Slide Rule Co.Ltd )
24
VOC
GC/MS HP5890Series
[IMS SX102
GC/MS
HP6890/5973 M SD /Entech7000
Img/ml
0.1mg/ml
1ml
-d8 10up g 1
1 ppm GC/IMS
GC/MS
( Fig.1 )
GC/MS
GC HP5890Series
] / A MS IMS SX102
DBWAX 60mx 0.25mmx 0.25u
Iml/min.
40 (1 )-10 /min.-
PTFE cap 210 (0 )
Polyurethane Foam
Active Carbon(20/40mesh 200mg) GC/MS
PTEE tube Entech 7000
Aluminum Ring
Size ¢ 8 x 54 3
Weight 2.3 GC/MS
Fig.1 Passive Sampler HP6890/5973M SD
HP-1 60 x 0.32 x 1.0p

Iml/min.

-51-



27

GC/IMS

-52-

40 (4 )>5 /min. -
140 (0 )-15 /min.-220 (2 )
11 1 26
7 27 28
24 37 25 12
1,1,1-
Table 1
(
)
GC/MS
VOC VOC
C Q Kx voc
C b Ll
Q
K
¥ /?
GC/MS
GC/MS 25
GC/IMS
Tablel Blank of Passive Samplers
Lot Lot
Solution(p /) Air Concentration Solution(p ) Air Concentration
I I
Benzene 30 0.65 0.29 0.0073
Carbon Tetrachloride 0.13 0.0023 0.19 0.0045
Chloroform 0.51 0.011 0.48 0.015
1,2-Dichloroethane ND <0.0019 0.012 0.00030
Dichloromethane 9.4 0.23 7.7 0.48
Tetrachloroethylene 0.57 0.014 0.36 0.0095
1,1,1-Trichloroethane 0.56 0.011 0.37 0.0086
Trichloroethylene 0.37 0.0060 0.27 0.0044
Vinyl Chloride Monomer ND <0.0014 ND —
No Detective <0.067y /




Table2 Sampling Rates of Passive Samplers (n=7)
Sampling Rates Coefficient of Variation
H b
Winter Summer Winter Summer

Benzene 0.046 0.040 28 33

Carbon Tetrachloride 0.057 0.042 32 6

Chloroform 0.045 0.033 20 10

1,2-Dichloroethane 0.036 0.040 18 18

Dichloromethane 0.041 0.016 28 36

Tetrachloroethylene 0.042 0.038 20 8

1,1,1-Trichloroethane 0.049 0.043 22 9

Trichloroethylene 0.062 0.062 24 10

Vinyl Chloride Monomer 0.049 65

There were no data at Vinyl chloride monomer in summer
Table 2
3.1 3.2
38 2
5
6
30% Table 3
GC/MS
GC/MS 9
Table3 Concentration of Compounds
Concentration(C) (u g/m3)
Passive Samplers (n=37) Monitoring Data (n=5)
Max. | Min. Arithmetic Geometric Max. Min. Arithmetic Geometric
mean mean mean mean
S.D.

Benzene 6.1 1.1 26 12 2.3 4.1 1.1 25 11 2.3
Carbon Tetrachloride 0.90 0.55 | 0.67 0.073 0.67 0.74 0.66 0.69 0.031 0.69
Chloroform 0.67 0.12 0.22 0.13 0.20 0.64 0.14 0.28 0.20 0.24
1,2-Dichloroethane 0.28 | 0.034 | 0.091 0.057 0.080 0.18 0.042 0.094 0.054 0.083
Dichloromethane 9.4 1.0 34 17 3.1 7.7 2.2 48 20 4.5
Tetrachloroethylene 29 0.13 | 0.69 0.60 0.53 0.86 0.28 0.59 0.22 0.55
1,1,1-Trichloroethane 0.87 0.34 | 0.51 0.12 0.50 2.1 0.35 0.77 0.76 0.59
Trichloroethylene 3.3 0.23 0.86 0.70 0.71 1.8 0.52 1.1 0.47 1.0
Vinyl Chloride Monomer 0.19 ND 0.031 0.038 0.029 0.033 | 0.0056 | 0.021 0.010 0.018

S.D. Standard Deviation
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Table4 Cancer Unit Risk Factors(gq) and Upper-bound

Lifetime Cancer Risks by Compounds

q Cxq

B 7))t (10)

Benzene 3.3x 10 0.86

Carbon Tetrachloride 1.5x 10 s 1.0
Chloroform 2.3x 10 0.51
1,2-Dichloroethane 7.0x 10 ¢ 0.064

Dichloromethane 4.0x 10 1.4
Tetrachloroethylene 5.0x 10 & 0.0035
1,1,1-Trichloroethane 3.0x 10 ° 0.00015
Trichloroethylene 5.0x 10 & 0.0043
Vinyl Chloride Monomer 1.0x 10 0.0031

Total 3.8

C: Average Concentration of Compounds(from Table 3)
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