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Characteristics of atmospheric volatile organic compounds (VOCs) concentrations
in Ehime Prefecture

Katsuyuki UNO, Shinjiro Fujita*, Yoshiko IZUMI, Heihachiro AOKI, Hisashi NINOMIY A

The concentrations of VOCs in the air were analyzed at Niihama and Uwajima City in Ehime Prefecture
from April, 2001 to March, 2005 based on the method suggested by Ministry of the Environment Japan.
The air was collected every month by stainless steel canister equipped with passive sampler and injected
to GC/MS for determination of Benzene, Trichloroethylene, Tetrachloroethylene, Dichloromethane,
Chloroform, 1, 2-Dichloroethane, Acrylonitrile, Vinyl chloride monomer and 1, 3-Butadiene. Nithama City is the
industrialized area with heavy chemical factories, whereas Uwajima City is the non-industrial area with few
factories. The features of the VOCs concentrations in each regions were as follows :

1) Environmental quality standards or guidelines for atmospheric VOCs were achieved at both cities. The
averages of VOCs concentrations in Ehime Prefecture were nearly equal or lower than those in Japan
except that Vinyl chloride monomer was much higher at Niithama City.

2) Concentrations of industrial materials such as Vinyl chloride monomer and 1, 2-Dichloroethane were
higher at Niithama City, and they were correlated significantly each other. On the other hand, Benzene
and 1, 3-Butadiene mainly derived from vehicle exhaust showed highest correlation in the sets of VOCs at
Uwajima City.

3) By applying principal component analysis, first component that represents pollution level and second
component affected by source ratios were extracted.

Keywords : volatile organic compounds, atmospheric concentration, regional comparison, seasonal variation,

principal component analysis
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(B - ug/m” at 20°C)
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3 BWHEMOMHEER

I 3 2L 3BT A VOCsOW B [ oA BIAT 51 & K312 7R
T, O36:E ) OWEMOMAEDLED ) B, HiFEEd
T28XT, FHEHTI6RTIZBWT, fGRER5%LTF
DHEBRMHEPA LN, FEET T, FMETICH
REIDVZLOYWEMTHEELRMHEABALN, Zhb0
ERTEMERE LTELFHSNTw L2 EnS, T

HEH Ave. (Min. - Max.)
Mk | AR Vlnymloncohmlcorrlde 1, 3-Butadiene Dichloromethane Acrylonitrile Chloroform
o 13 0.35 (<0.041 - 1.0 ) 0.34 (0.14 - 0.58) 0.59 (0.10 - 1.7 ) 0.047 (<0.054 — 0.15) 0.23 (<0.030 — 0.54)
I 14 0.41 (0.061 - 1.3 ) 0.29 ( 0.089 - 0.58) 0.58 (<0.031 - 1.1 ) 0.038 (<0.016 - 0.15) 0.12 (<0.0089 - 0.34)
& 15 0.30 (<0.012 - 1.5 ) 0.22 (0.071 -0.49) | 0.35 (<0.031 - 1.1 ) 0.023 (<0.016 - 0.088) 0.21 (0.080 - 0.66)
F/h: 16 0.22 (£0.012 - 0.96 ) 0.17 ( 0.053 - 0.44) 0.36 (0.089 - 0.90 ) 0.018 (£0.016 — 0.075) 0.13 (0.075 - 0.23)
17 0.40 (£0.035 - 1.3 ) 0.17 (0.052 - 0.38) 0.35 (0.17 - 0.66) 0.076 (£0.016 -~ 0.25) 0.18 (0.069 - 0.30)
e 13 0.042 (<0.041 - 0.18) 0.36 (<0.019 - 0.76) 0.27 (£0.10 - 0.87) 0.035 (<0.054 — 0.12) 0.24 (<0.030 - 0.83)
l 14 0.13 (<0.012 - 0.73) 0.28 (0.11 - 0.68) 0.34 (<0.031 - 1.5 ) 0.008 (£0.016 - <0.016) 0.12 (<0.0089 - 0.41)
B 15 0.019 (<0.012 - 0.078) 0.11 (0.049 -0.29 | 0.20 (<0.031 — 0.61 ) 0.008 (<0.016 - <0.016) 0.17 ( 0.056 - 0.49)
H 16 0.028 (<0.012 - 0.13) 0.075 ( 0.018 - 0.14) 0.20 (£0.031 = 0.45) 0.008 (£0.016 — <0.016) 0.10 ( 0.076 — 0.13)
17 0.030 (£0.012 - 0.15) 0.073 (£0.0056 — 0.18) 0.29 (0.08 — 0.45) 0.014 (£0.016 _— 0.039) 0.14 (0.095 - 0.23)
13 0.11 ( 0.0025 - 7.0 ) 0.33 (0.0055 - 3.3 ) 3.0 (0.17 - 20 ) 0.14 (0.00015 - 1.6 ) 0.29 ( 0.0060 - 3.1)
4 14 0.11 (0.0023 = 5.9 ) 0.26 ( 0.0050 - 1.6 ) 2.9 (0.16 - 190 ) 0.12 ( 0.00097 - 1.3 ) 0.27 (0.039 - 4.2)
H 15 0.066 ( 0.0015 - 2.2 ) 0.29 ( 0.0060 - 2.1 ) 2.4 (0.20 - 51 ) 0.13 ( 0.00081 - 1.8 ) 0.24 (0.027 - 2.3)
16 0.083 ( 0.0031 — 3.3 ) 0.26 ( 0.0060 - 1.5 ) 2.6 (0.19 - 66 ) 0.11 ( 0.00075 - 1.3 ) 0.26 ( 0.063 - 1.8)
17 0.069 (0.0017 — 2.4 ) 0.22 (0.0054 - 1.7 ) 2.1 (0.11 - 22 ) 0.10 (0.0075 - 2.0 ) 0.32 (0.032 -39 )
L (gh) (8 10 — 150 2 —
B | e THI E fIEL Ave. (Min. — Max.)
o 1, 2-Dichloroethane Benzene Trichloroethylene Tetrachloroethylene
# 13 0.18 (<0.025 - 1.0 ) 2.0 (0.21 -3.4 ) 0.040 (<0.067 — 0.076) 0.11 (<0.064 — 0.35)
[ 14 0.23 (0.025 - 0.92) 1.9 (0.63-2.9 ) 0.016 (<0.020 - 0.056) 0.11 (0.020 - 0.28)
IR 15 0.17 (£0.0075 — 0.86 ) 1.9 (0.43 -3.8 ) 0.039 (£0.020 - 0.19) 0.19 (£0.019 - 0.91)
ﬁ 16 0.060 (<0.0075 — 0.31 ) 1.8 (0.93-3.1 ) 0.020 (<0.020 - 0.047) 0.065 ( 0.020 - 0.13)
17 0.18 (0.023 - 0.49 ) 1.8  (0.80 -3.8 ) 0.041 (€0.020 — 0.085) 0.11 (0.035 - 0.21)
o2 13 0.034 (<0.025 — 0.11) 2.0 (0.43 -4.9 ) 0.063 (<0.067 — 0.30) 0.048 (<0.064 — 0.16 )
I 14 0.050 (<0.0075 — 0.27 ) 2.3 (L2 —-41 ) 0.010 (<0.020 - <0.020) 0.034 (<0.019 - 0.072)
B 15 0.023 (<0.0075 — 0.060) 1.3 (0.36-2.6 ) 0.022 (<0.020 - 0.072) 0.047 (<0.019 - 0.12)
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&3 VOCsOMER DA R

FEEH ' '
Vn:g(l);ﬂ:)er;de 1, 3-Butadiene| Dichloromethane | Acrylonitrile | Chloroform |1, 2-Dichloroethane | Benzene | Trichloroethylene
1, 3-Butadiene 0.471% —
Dichloromethane 0.415™ 0.552 —
Acrylonitrile 0.358™ 0.277" 0.312" —
Chloroform 0.090 0.295* 0.472% 0.300 —
1, 2-Dichloroethane 0.739™ 0.435™ 0.344™ 0.347™ 0.078 —
Benzene 0.331% 0.604™ 0.431" 0.369™ 0.374™ 0. 244 —
Trichloroethylene -0.023 0.073 0.358™ 0.248 0.330" -0. 031 0.351" —
Tetrachloroethylene 0.411™ 0.351™ 0.261" 0.377™ 0.386™ 0.508™ 0.466™ 0.245
FHNETH ' _
\/Hg(l)ri?;;de 1, 3-Butadiene| Dichloromethane | Acrylonitrile | Chloroform |1, 2-Dichloroethane| Benzene | Trichloroethylene
1, 3-Butadiene 0.500™ —
Dichloromethane 0.313* 0.267* —
Acrylonitrile —0.028 -0.140 -0.017 —
Chloroform 0.068 0.125 0.394™ 0.058 —
1, 2-Dichloroethane 0.561% 0.317" 0.603" —0.004 0.289 —
Benzene 0.499™ 0.781™ 0.404™ 0.076 0.156 0.417™ —
Trichloroethylene 0.001 -0.010 0.146 0.136 0.379™ 0.038 0.159 —
Tetrachloroethylene 0.065 0.212 0.366™ 0.042 0.091 0.184 0.339™ 0.436"
% :p<0.05 #%:p<0.01
FEET FHET
1.2 1.0
= 2
- *
S 10 . S08
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o . o
* ©
e 08 B ™
ED \E 0.6
T 06 2
© [0}
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° 04 e
S 5
<= o
o
a 0.2 :17 0.2
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0.0 0.0
0.0 0.5 1.0 15 20 0 1 2 3 4 5 6
Vinyl chloride monomer(ug/m® at 20°C) Benzene(ug/m® at 20°C)
X4 HEMOEH
F4 BERSDODEFEEERVERBSTEE 5 BERSICHTEVOCsHIENDEHFATE
FER B a5 R ' WE 4 FLTERSy 2Ty 3T
BL LRy 41.9% 41.9% Vinyl chlogl'de monomer 0.760 —0.454 —-0.090
3L 19.5% 69.5% Dichloromethane 0.705 0.221 0.078
- - Acrylonitrile 0.606 —-0.085 —-0.406
Chloroform 0.446 0.635 -0.157
1, 2-Dichloroethane 0.735 -0.475 -0.211
Benzene 0.696 0.217 0.510
Trichloroethylene 0.293 0.690 -0.330
Tetrachloroethylene 0.714 -0.071 -0.291
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