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ABSTRACT

Petrochemical complex is the main sources of organic air pollutants
in the seaside industrial area of Kawasaki City, Japan. Air samples
in this area were collected to examine hazardous organic chemicals

by highly sensitive gas chromatographic-mass spectrometer. About 170
organics detected in this area included the following carcinogenic or
co-carcinogenic compounds :

- chloroethylene
- vinylchloride

1, 1-dichloro-ethylene
- chloroprene

acrylonitrile

It was thought that primary source of organic chemicals was mostly
attributed to fugitive emissions from storage and shipping facilities
rather than from the manufacturing plants which have closed processing
systems,
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INTRODUCTION

The purpose of the paper reported here is to explain not only
the results of measurements but also usefulness of GC/MS for

monitoring hazardous organic chemicals in the industrial city
as Kawasaki.

Gas chromatography was being used almost exclusively for ana-
lyzing various organic chemicals in the past. However, quali-
tative analysis can not be carried out completely by GC alone,

Recently computerized highly sensitive gas chromatographic-mass
spectrometer has been widely used for both qualitative analysis
and quantitative analysis of organic chemicals. In particular,
the development of the Selective Ion Monitoring method by GC/MS
has made it possible to analyse on ppt Tevel,

Petrochemical complex is the main sources of organic air pollutants
in the seaside industrial area of a Kawasaki City, Japan, Of
emissions from many factories such as power plants, iron works,
chemical plants, petroleum refineries, petrochemical plants etc,
302, NOX, CO, total suspended particulated matters, and nonmethane-
hydrocarbons are severely regulated by national laws and local
government regulations,

However, many toxic air pollutants are not Tegally controlled and
are needed to be surveyed systematically.

Hazardous organic chemicals were investigated in and around the

petrochemical complex of Kawasaki, from 1975 to 1985 according to
the toxic air pollutants control program,
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GENERAL BACKZROUMD OF AIR MONITORING
SYSTEM IN KAWASAKI CITY

Kawasaki, a large industrial city in Japan, is located between
Tokyo and Yokohama as shown in Figure 1. City area is about 140
km2 and its nopulation is about 1 million.

There are nine automatic measuring stations in Kawasaki City and
the following 11 parameters are cortinuosly measured at each
station : - SO
- NO
- NO
- Ox
- Dust
- C0
- NMHC
- Wind direction

2

2

- Wind speed
- Temperature
- Humidity

Data measured at each station are telemetered regularly to the center.
Annual averages concentration of the nollutants in 1983 at Tajima sta-

tion near industrial area are as fo]]ows3):
SPM 46 ua/m
SO2 0.012 nnm
N02 0.032 orm
NMHC 0.50 ppmC

Usually some organic chemicals are also measured for surveving the
precursor of photochemical oxidants and their concentrations are
shown in Table 1.
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METHODS OF SAMPLING AND ANALYSIS

Figure 2 and Figure 3 show the samplina apparatuses used for volatile
and non-volatile organic chemicals respectively. Table 2 shows para-
meters for sampling and analysis of ambient orgaric chemicals. As
shown in Figure 2 and Figure 3, GC-sampling tube is useful for sampling
volatile organics and TENAX-tube {s suitable for non-volatile organics.

Figure 4 shows the apparatus for injection of the collected air sample
from TENAX tube to GC.

Figure 5, is an example of the identification of orsanic chemicals by
mass chromatogram obtained from collected air samples.

RESULTS AND DISCUSSION

Table 3 shows the number of organic chemicals detected in and around
the petrochemical complex area in Kawasaki.

Of the total 179 organics detected, the numbers of halogenated hydro-
carbons are twenty three and each of them are shown in Table 4.

Table 5 shows thirteen organic chemicals recarded as carcinogenic ard/or
mutagenic compounds4). Compound marked (%) in Table 4 vere recistered
as substances which should be surveyed in the opriority list by Environ-
ment Agency, Japan, in 19795) (Appendix).

In addition, acrylonitrile concentrations determined by &C/MS ranged
from non detectable to 103 ppb. This is thouaht to be tvnical examnle
of the results of measurement by the G¢c/MS SIM method.

Organic chemicals detected in ambient air are mostl: attributed to

fugitive emissions from storace and shipping facilities rather than
from emission sources as stack.
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APPENDIX
Outline of Priority List 5)

Rationale for the selection of chemical substances

In making up this 1ist, the selection was made from among the
existing substances with special reference to the four types of
substances given below. However, the presently available infor-
mation on the toxicity, production and the form of use of such
individual substances is often fragmental and the choice had to
be made on the basis of the rather Timited information available
at the present time and therefore this 1ist is considered to be
of such nature that it should be reappraised as such information
is further expanded in the future.

a) Substances which have been found or reported to possessa
degree of toxicity higher than a definite level

b) Substances which are judged to have a property similar to
a) above in view of their chemical structure

c) Substances which are considered to be stable or highly
accumulated in the environment

d) Substances which are produced industrially in considerable
amounts and have the possibility of being emitted into the
environment
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Table 1 Average concentration of hydrocarbons in 1982

(ppb)
Sampling points
Compound Ohgimachi Chidoricho

Ethane 7.6 20.8
Ethylene 13.0 173

Acetyiene 5.3 4.2
Propane 33.0 10.0
Propylene 3.5 15.6
iso-Butane 32.0 10.8
n-Butane 61.4 28.2
iso-Pentane 53.3 10.8
n-Pentane 25.3 8.1
2-Methylpentane 8.9 4.2
3-Methyipentane 4.5 4.2
n-Hexane 8.4 12.4
Benzene 6.8 5.8
Toluene 13.7 12.7
Ethylbenzene 2.8 2.0
p-Xylene 1.9 1.2
m-Xylene 4.1 2.7
o-Xylene 2.2 3.2
Total 287.7 331.0
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Table 2 Parameters for Samoslizg aad Azalysis of Amoiens Organic

Caemicals

Volatile Compound Noa—-Volatile Compound
GC Column 20%TCP oa Uniport HPS ¥ Silicone OV~101 0.2z ).).. Xa
(packed column) * S%Pheny! Methy!l Silicone

0.Zlzm }.D.. 2%a

(ocpen tubular column)

Sampling GC~SAMPLING TUBE TENAX-TUBE
tube

Collection Temperature -183°C 20~30" C

Desorption Teaperature below 100" C

Approximately 250°C

Sample Air 1~200 liter 10 liter~10m’®

Volume

zpie 3 Atmospheric organic chemicals in Kawzsaki city

\umber of compeunds Tound

Group name

Halozenated hydrocarbons 23
Oxygen compounds 48
Hyvdrocarbons 99
Other compounds 9

Total 179
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Table 4 Halogenated Hydrocarbons

¥ Registered in the Priority List
Volatile Compounds Detected

Ethylchloride

Vinylchloride

2-Chioro-1.3-butadiene (Chloroprene)
Methylenechloride
Difluorodichloromethane
1.2-Dichtoroethane
1.1-Dichloroethane
1.1-Dichloroethylene
cis-1,2-Dichloroethyiene
1,2-Dichloropropane

Trichloromethane

Trichlorof luoromethane
1.1.1-Trichloroethane
Trichloroethylene
1.1.2-Trichloro-1.2.2-trif uoroethane
Carbon Tetrachloride
Tetrachloroethylene

Non-Volatile Compounds Detected

.2-Dichlorohenzene ES
JA-Dichlorobenzene ¥
.3-Dichlorobenzene ¥
Chloro-1.3-butadiene.dimer
6-Dichloro-1.5-cyclooctadiene
-Chloro-4-(1-chloroethenyl)-cvelohexene

1
1
1
2
1
1
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Table 5 Carcinogenic and/or Mutagenic substances

Chemical substances Carcinogenicity™ Mutagenicity™
Vinylchloride + +
2-Chloro-1.3-Butadiene (Chloroprene) 4+ +
Methylenechloride +
1.2-Dichloroethane +
1.2-Dichloroethylene +
1.2-Dichloropropane +
Trichioromethane t
1.1.1-Trichleroethane +
Trichloroethyviene +
Carhon tetrachloride +
Tetrachloroethylene +
1.4-Dichlorobenzene +
Acrylonitrile + +

¥ Fishbein.L.:Potential Industrial Carcinogens and Mutagens,
Elesevier (1979)
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