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Abstract 

In this study, a headspace technique was developed for the 

determination of some volatile chlorinated hydrocarbons i.e. , rnethylene 

chloride, chloroform, carbon tetrachloride, 1,7,1 -trichloroethane and 

trichSoroethylene in water samples. Various factors having effect on the 

percent recovery were studied and evaluated. The temperature of 6 0 ' ~  , 

equilibration time of 60 minutes, the liquid to gas phase volume ratio of 

30:30 in 60 rnl serum vial, 1.50 ml of injection volume, and salting out with 

13.00 g of anhydrous sodium sulfate were chosen as the optimal headspace 

analysis condition for the determination of the volatile chlorinated hydrocarbons 

in water samples. The minimum detectable levef of this technique was lower 

than 0.50 ppb (pg/LE for all studied compounds and the percent recoveries 

were in the range of 62.43 - 89.95% with f 2.40 - 4.81 % RSD. The 

accuracy of this technique was also studied by means of internal 

standardization method, the percent errors were in the range of 0.31 - 6.4 

% a t  the ppb level of concentration. Moreover, the deveioped technique was 

also applied to analyze water samples co[lected in the Central Bangkok 

Metropolitan area. Result showed that rnethylene chloride and chloroform were 



































Table 4 The effect of temperature on the sensitivity of each volatile 
chlorinated hydrocarbon with concentration of aqueous standard 
solution in lower lwei of ppb. 

Compounds Temperature Sensitivity %RSD 
I 

I cO) [Sl 

50.0 

Methylene chjoxide 60.0 

( 192.95 ppb ) 70.0 
80.0 

50.0 

Chloroform 60.0 

( 188.10 ppb 1 70.0 
80.0 

50.0 

Carbon tetrachloride 60.0 

( 199.71 ppb ) 70.0 
80.0 

50.0 

1,1,1 - Trichloroethane 60.0 

( 199.44 ppb 1 70.0 

80.0 

50.0 

Trichloroethylene 60.0 
I 199.44 ppb 1 70.0 

80.0 

Triplicate analyses 



Table 5 The effect of temperature on the sensitivity of each volatile 

chlorinated hydrocarbon with concentration of aqueous standard 
solution in higher level of ppb. 

Compounds Temperature Sensitivity %RSD 

Methylene chloride 

( 964.75 ppb ) 

Chloroform 
( 940.49 ppb ) 

Carbon tetrachloride 

( 998.57 ppb ) 

1,1,1 - Trichforoethane 

( 997.21 ppb 1 

Trichloroethylene 

( 973.01 ppb ) 

Triplicate analyses 





4 and 5 and is a sufficient sensitivity for the determination of each volatile 

chlorinated hydrocarbon. 

3. The Study of Liquid to Gas Phase Volume Ratio. 

The factor affecting the sensitivity of headspace analysis technique is 

also the liquid to gas volume ratio. The selection of the correct liquid to 

gas phase volume ratio will result in enhancing sensitivity and accuracy of 

the analysis. Therefore, its effect of the distribution coefficient and the 

sensitivity of each volatile chlorinated hydrocarbon is studied in order to 

determine the optimum liquid to gas phase volume ratio for the headspace 

analysis. 

The results of liquid to gas phase volume ratio on the distribution 

coefficient and the sensitivity of each volatile chlorinated hydrocarbon i.e., 

methyhe chloride, chloroform, carbon tetrachloride, 1,1 ,I-trichloroethane and 

trichforoethylene are presented in Tables 6 - 7 and 8 - 9 , respectively. The 

graphs plotted the distribution coefficient (K) and the sensitivity (S) of each 

volatile chlorinated hydrocarbon against the liquid to gas phase volume ratio 

are shown in Figures 8 and 9 , respectively. It shows that the distribution 

coefficient of each volatile chlorinated hydrocarbon decreases when the value 

of liquid to gas phase volume ratio increases. The decrease in the value of 

distribution coefficient will canlinue until the ratio of VI I Vg reaches 1.0 

(30:30) and it will remain constant up to higher phase ratios. Therefore the 

sensitivity of each volatile chlorinated hydrocarbon is not much different in 

the liquid to gas phase volume ratios ranging from 30:30 to 50:10 as seen 

in Figures 9 and increasing the phase volume ratio of VI 1 Vg tends to 

decrease the precision of the analysis as shown in Tables 8 and 9 due to 
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