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Determination of alkyl halides and alkyl benzenes in water sample by headspace

sindle-drop microextraction GC
XIANG Su-yun, XIANG Bing-ren "

Center for Instrumental Analysis, China Pharmaceutical University, Nawging 210009, China

Abstract

Aim : To establish a headspace single-drop microextraction GC method for the determination of alkyl halides

and alkyl benzenes in water sample. Methods ; The target analytes were extracted and enriched by headspace single-
drop microextraction with optimized parameters and then detected by GC FID. Results: The proposed method, using
the optimized parameters, showed good linearity, repeatabilily and recovery with high enrichment efficiency. Conclu-
sion ;: This method has proved to be simple and sensitive with low pollution. It could be used for the determination of

organic compounds in water samples.
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Fig.1 Typical chromatogram of cyclohexane (IS, 1) ; dichloromethane (2) ;
benzene (3) ; chloroform (4 ) ; toluene (5); 1, 2-dichloroethane (6) ;3 ethyl-
benzene(7); pxylene(8) ; m-xylene(9) ; o-xylene(10)
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Fig.2 Effect of drop volume on the extraction efficiency
Experimental conditions: 500 pg L of alkyl halide compounds and 50 pg L of
alkyl benzene compounds concentration level ; phenylmethanol as organic sol-

vent; 600 r min stirring rate; 5 min extraction time
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Fig.3 Effect of stirring rate on the extraction efficiency
Experimental conditions: 500 pg L of alkyl halide compounds and 50 pg L of
alkyl benzene compounds concentration level; 2 L phenylmethanol ( sol-

vent) ;5 min extraction time
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Fig.4 Effect of extraction time on the extraction efficiency
Other experimental conditions: 500 pg L of alkyl halide compounds and 50
peg L of alkyl benzene compounds concentration level;2 pl. phenylmethanol

(solvent) ;800 r min stirring rate
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Tab.1 Main method parameters of the optimized headspace SDVE for al-

kyl halide and alkyl benzene compounds in water samples

RSD*® LOD  Enrichment factor®
Analyte R

(%) (pg L) R
Dichloromethane 0.995 3.3 3.4 26+1.0
Chloroform 0.994 6.6 3.5 45+1.1
Dichloroethane 0.998 6.4 2.1 36+0.7
Benzene 0.999 5.3 0.6 78+1.1
Toluene 0.999 2.4 - 132+2.5
Ethyl benzene 0.998 4.4 0.3 141+£2.1
pXylene 0.999 2.6 0.3 124£1.9
m-Xylene 0.998 5.0 0.3 118+ 1.4
o-Xylene 0.999 5.1 0.4 130+2.3

“Linearity range 10~1 000 pg L for alkyl halide compounds and 1~ 100
pg L for alkyl benzene compounds (number of calibration points=7);

*Reproducibility expressed as RSD( % ), mean value for 6 replicates at 100
pe L of alkyl halide compounds and 10 pg L of alkyl benzene compounds
concentration level ; ‘Enrichment factor by headspace SDME calculated by
the signal obtained after headspace SDME compared with that of direct in-
jection(at 1 000 pg L of alkyl halide compounds and 100 pg L of alkyl

benzene compounds concentration level for 6 replicates)
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Tab.2 Recovery of alkyl halide and alkyl benzene in nature water samples

(zt 5, n=5)

Matrix conc. Added Found Recovery
Analyte
(pg L) (pg L) (pg L) (%)
Dichloromethane - 108 103.4 95.7+4.4
Chloroform - 110 106.4 96.7+7.4
Dichloroethane - 98 100.4 102.4+2.7
Benzene - 9.6 10.0 104.2+4.5
Toluene - 10.2 10.2 100.0+2.9
Ethyl benzene 1.1 10.8 11.1 102.8+6.7
P Xylene - 9.6 9.8 102.1+£5.9
m-Xylene - 10.6 10.2 96.2+5.1
o-Xylene - 10.8 10.6 98.1+3.8
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Tab.3 Determination results of alkylhalides and alkylbenzenes (pg L) in

nature water samples

Analyte Tap water 1 Tap water 2 Tap water 3  Lake water

Dichloromethane

12.3

Chloroform

Dichloroethane

Benzene - - - -
Toluene - - - 7.9
Ethyl benzene 1.1 - - 6

P Xylene

m-Xylene - - - -
o-Xylene - - - 4.3

-:Not detected
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