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Improvement of the Determination Method of Benzene Toluene
Ethylbenzene and Xylene BTEX in Water Using Activated
Carbon Fiber Solid-Phase Microextraction/Gas
Chromatography-Mass Spectrometry GC-MS

JIA Jin-ping FENG Xue FANG Neng-hu HUANG Jia-liang
School of Environment Science and Engineering

Shanghai Jiaotong University ~Shanghai 200240  China

Abstract The methods of direct injection carbon disulfide extraction and activated carbon fiber solid-
phase microextraction/GC-MS usually used in the determination of BTEX in water matrix are
compared and discussed. Experimental data of linearity precision and limit of detection illustrate that
the last one is better than the two other methods. This method was tested by the practical sample
experiments and expected to be a simple and sensitive new method for the analysis of BTEX in water.
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L Table 1 Correlation coefficients of different methods
2
Component direct CS, ACF-
injection extraction SPME!
& Benzene 0.986 0.986 0.985
3 3q 5 Toluene 0.990 0.986 0.972
M Ethylbenzene 0.991 0.974 0.976
-, . L ) . p-Xylene 0.996 0.988 0.973
8 10 12 14 16 0-Xylene 0.994 0.980 0.968
/ min m-Ethyltoluene 0.990 0.971 0.984
1 ACF-SPME activated carbon fiber solid-phase microextrac-
1 tion.
Fig.1 Total ion chromatogram of benzene
toluene ethylbenzene and xylene
I.benzene m/z =78 2.toluene m/z =91 3. ethylben- 2.2
zene m/z=91 4.p-xylene m/z=91 5.o0-xylene m/z=91 4.00 mg/L 5
6. m-ethyltoluene m/z=105. 2
RSD 8% RSD
1.2
Fluka
5 o/L
1.3 2 n=>5
1.3.1 Table 2 Precision of the methods n =5 %
10.00 mL 1.00 mL RSD
5 min Component direct s, ACF-
injection extraction SPME!
Benz 3.67 5.92 6.70
1.3.2 ACF-SPME
Toluene 4.27 5.25 4.41
10.00 mL 20 C Ethylbenzene 4.70 4.85 3.75
1h SPME p-Xylene 4.58 3.99 7.94
20 min 0-Xylene 4.45 5.49 5.54
m-Ethyltoluene 3.63 5.32 7.49
1 ACF-SPME activated carbon fiber solid-phase microextrac-
tion.
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0.00 mg/L 1.00 3
mg/L 2.00 mg/L 4.00 mg/L 6.00 mg/L  10.00 0.030 mg/L ~0.050
mg/L 1.3 mg/L CS, 0.006 mg/L ~0.010

mg/L ACF-SPME 0.001 mg/L ~
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Table 3 Determination of recoveries using waste water

1

) Background Found Recovery
Component
mg/L mg/L %
Benzene 1.009 1.116 107.0
Toluene 0.164 0.275 111.0
Ethylbenzene 0.219 0.323 104.0
p-Xylene 0.185 0.296 111.0
o0-Xylene 0.045 0.139 94.0
m-Ethyltoluene 0.377 0.481 104.0
Fortification level 0.10 mg/L.
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