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Analysis of Volatile Chlorinated Hydrocarbons
in Groundwater and River Water

Evaluation of Headspace Method
and Solvent Extraction Method

Kuniaki Kawata, Masashi Kaneko and Tatsuo Uemura

ABSTRACT
Concentrations of volatile chlorinated hydrocarbons (VCHs), 4. e. trichloroethylene (TCE), tetrachloroethylene (PCE) and
1, 1, 1-trichloroethane (MCF) in groundwater samples and river water samples were measured by both the headspace method
and the solvent extraction method which have been adopted by Japan Ministry of Health and Welfare. Analytical results
obtained by the headspace method were agreed very well with those by the solvent extraction method.
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Table 1 Effect of septum material on
recoveries of TCE
Recovery®) L)
Septum Note ~—m~—u
1h 24 h

Silicone rubber (red) R 20 14
Silicone rubber (white) w21 13
Butyl rubber B 86 68
Teflon coated butyl rubber T 97 95

a) Recoveries of TCE were measured by the

headspace method P~

using no Teflon
film,

b) Average of duplicate runs,
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Fig 2 Stabilites of VCHs concentrations in
headspace gas phase
® . TCE, A:PCE, B MCF, Recoveries of
the VCHs were measured by the headspace method
D=9 ysing T septum (see Table 1) without Teflon
film.

Table 2 Evaluation of the relative standard
deviations in the determination of
VCHs by the headspace method and
the solvent extraction method
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Table 3 R values® of VCHs in groundwater
and river water

Cu (/™ Cq (ug0°

Sample Compound -
Avto CV.A Avte CV.0H
{TCE 11,4012, 106 10,3005 54
G:ﬁ?ﬁ{PCE 50,403% 7.7 521024 48
MCF 39,1028 72 37520275 74
River [TCE 64,+051, 81 631027, 43
water {MCF 13; 1015, 116 124 40.08, 6.7

a) .Concentration obtained by the headspace

me thod

7)-9)

b) : Concentration obtained by the solvent

¢) ‘n=5,

extraction method ?™®.

Sample COMPT n¥  Ayt+o  Max Min CVE)
TCE 35 10040128 133 075 128

Ground-{ pcE 5 10240065 107 091 636
water {MCF 33 1000113 124 078 113
73 1004+0117 133 075 117
River [TCE 6 10040127 118 086 127
water | MCF 6 10240107 111 082 105
12 10140112 118 082 111
Total 85 10140116 133 075 115

a) R=Cg/ Cs; Cg, Cg: see Table 2.

b) Number of detected samples ; no VCH was
detected from 15 of groundwater samples
and 8 of river water samples.
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Fig. 3 Histogram of R value

R=Cg/ Cg (n=285 ; see Table 3)
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