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(1.3 ml/min) GC

Fig. 1

Schematic diagram of the analytical system

1: screw-vial (5ml); 2: Teflon-coated silicone septum; 3: open-top

screw-vial made of aluminium; 4 : heater block made of aluminium;

5: quartz wool; 6: soil; 7: water trap; 8: ice-water; 9: Tenax GC tube
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Table 1 Analytical conditions of GC/MS
Column Pora PLOT Q (10 mX
0.32 mm i.d.)
Oven temp. 55°C. (7 min) — 250°C
(12°C/min)
Transfer line temp. 240°C

He (1.3 ml/min)

electron ionization (EI)

Carrier gas

Tonization method

Electron accelerating 0V
voltage

Table 2 Volatile chlorinated hydrocarbons, m/z of
the monitored ions for SIM and retention

time
Compound mon’ir:(/)ic(éfions {r/min
Dichloromethane 841, 49 17.6
1,1-Dichloroethylene 967, 61 17.7
trans-1,2-Dichloroethylene 617, 96 18.6
¢is-1,2-Dichloroethylene 617,96 19.6
1,1-Dichlorocthane 637, 65 19.2
1,2-Dichloroethane 627, 64 20.8
Chloroform 857, 83 20.1
I,1,1-Trichloroethane 97% 99 21.3
Carbon tetrachloride 1191, 121 21.5
Trichloroethylene 1307, 132 21.6
Tetrachloroethylene 166", 168 23.8

1 Ions used for quantitation

Table 3 Time program for SIM

Time window/ m/ z of monitored ions

min
15.2~17.8 49, 61, 63, 65, 84, 96
17.8~18.2 61, 63, 65, 83, 85, 96
18.2~19.1 61, 62, 63, 65, 83, 85
19.1~19.5 62, 64, 83, 85, 97, 119
19.5~20.7 62, 64, 97, 99, 119

121, 130, 132

20.7~25.0 166, 168
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Fig. 2 Calibration graph for trichloroethylene

After standard solution (trichloroetylene: 2 ~
120 ng) was added in the sample tube (Fig. 1),
the sample was analyzed.
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Fig. 3 Effect of storage period on recoveries of

trichloroethylene and tetrachloroethylene

A portion of 16 ng of each compound was
added onto garden soil samples. (: trichloro-
ethylene; X : tetrachloroethylene
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Table 4 Recoveries and their relative standard deviation (n=35)

1,1- trans- 1,1- cis-

L2- 11,1

DEM " pee pee pea pee TCM pia pda CTC TCE - PCE
Recovery, % 96 92 97 99 97 90 98 101 94 99 97
RSD. % 15 4.8 1.8 11 1.9 18 1.2 3.9 2.3 15 5.6

A 16 ng aliquot of each compound was added onto garden soil samples.
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Table 5 Concentrations of volatile chlorinated hydrocarbons in soil (ng/g)
Depth/ 1,1- trans- 1,1- cis- 1,2- 1,1,1-

em PCMpcg pce pca pece TYM pga 1mda GTCG TCE - PCE
1 0.57 <0.02 <0.02 <0.02 0.15 0.67 <0.02 0.34 <0.2 29 0.99

10 0.40 <0.02 <0.02 <0.02 0.37 0.39 <0.02 0.41 <0.2 82 2.9

20 0.8 <0.02 <0.02 <0.02 0.16 0.61 <0.02 0.41 <0.2 110 2.8

Concentrations were calculated on wet matter bases.

m/z

96
63
83
62

119
- 166

18 20 22 24

Retention time/min

Fig. 4 Example of chromatograms by SIM of the

contaminated soil

a:DCM (0.57ng/g), b:cis-DCE (0.15ng/g);
c: TCM  (0.67ng/g); d:1,1,I-TCA (0.34
ng/g); e: TCE (29 ng/g); £: PCE (0.99 ng/g)
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Determination of volatile chlorinated hydrocar-
bons in the soil with thermal vaporization and trap
technique using capillary GC/MS. Masafumi Sano™,
Yoko Yokoucht and Osami Nakasuet** (* Master’s Pro-
gram in Environmental Science, Tsukuba University, 1-1,
Tennodai, Tsukuba-shi, Ibaraki 305; **National Insti-
tute for Environmental Studies, 16-2, Onogawa, Tsuku-
ba-shi, Ibaraki 305)

A simple analytical method for the determination of
trace volatile chlorinated hydrocarbons (VCH) in the soil
The method is based on the ther-
mal vaporization of VCH in the sampled soil (1 —3g)
and entrapment on Tenax GC adsorbent. The VCH
trapped on the adsorbent were thermally desorbed and
were analyzed with capillary GC/MS (SIM).

compounds (dichloromethane, 1,1-dichloroethylene, trans-

has been developed.

Eleven

1,2-dichloroethylene, cis-1,2-dichloroethylene, 1,1-
dichloroethane, 1,2-dichloroethane, chloroform, 1,1,1-
trichloroethane, carbon tetrachloride, trichloroethylene,
could be measured using this
method. The detection limits ranged from 0.05 ng to 0.5
ng (e.g.0.1ng for trichloroethylene and 0.1ng for
tetrachloroethylene). The recoveries were in the range

tetrachloroethylene)
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of 90 ~ 101% with relative standard deviations of 1.1 ~

56% Keyword phrases
. 0.
(Received November 14, 1989) volatile chlorinated hydrocarbon; trichloroethylene;
tetrachloroethylene; soil; capillary GC/MS; thermal
vaporization.
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