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Study on Determination of Benzene Hydrocarbon in
Water and Wastewater by HS-GC/MS
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( Qingdao Municipal Drainage Monitoring Center (ingdao Shandong 266002 China)

Abstract: A method of headspace gas chromatography/mass spectrometry( HS — GC/MS) was used to deter—
mine 8 kinds of benzene hydrocarbons ( including benzene toluene ethylbenzene p-xylene m—=xylene o=xy-
lene isopropyl benzene and styrene) in water and wastewater. Analysis processes for optimizing experimental
condition were discussed such as chromatographic column polarity oven temperature balance time and injection

times etc. The good linearity of 8 kinds of benzene hydrocarbons were obtained from 1. 00ug/L to 1 000 pg/L

the method detection limits between 0. 22 ug/L and 0. 38 pg/L relative standard deviation of duplicates <

5.0% spiked recoveries between 86.0% and 115%.
Key words: Benzene hydrocarbon; Headspace; Gas chromatography/mass spectrometry; Water

and wastewater
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Fig.1 Standard chromatogram of 8 kinds of

benzene hydrocarbons
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Fig.2 Peak area Comparison of 8 kinds of benzene

hydrocarbons in different balance times

2.3
233 pg/L 8
60 °C 30 min~40 min.50 min.60 min
30 min 8
30 mino.
2.4
8
60 C 30 min
2.5

1. 00 pg/L.5.00 pg/L.10.0 pg/L.
25.0 ug/L. 50. 0 pg/L. 100 pg/L. 250 pg/L.
500 pg/L.1 000 pg/L 8



24 - / 8 2012 2
1. ) HJ 168 —2010) A 8
( 1o
1 8
Table 1  Calibration curves and MDL of 8 kinds of benzene hydrocarbons
p/(pg- 1) r p/(pg L")
1.00 ~1 000 Y=1.76 x10*X - 1. 64 x 10° 0.999 0 0.36
1.00 ~1 000 Y=1.59 x10*X +1.92 x 10° 0.999 2 0. 30
1.00 ~1 000 Y=1.87 x10*X +3.93 x 10° 0.999 0 0.26
2.00 ~2 000 Y=1.44 x10°X +1.25 x 10° 0.999 3 0.22
1.00 ~1 000 Y =1.39 x10*X +2.23 x10° 0.999 1 0.30
1.00 ~ 1 000 Y=1.81 x10*X +8. 19 x 10* 0.999 2 0.35
1.00 ~1 000 Y=1.89 x10*X +9. 60 x 10* 0.999 0 0.38
2.6 N 17
10 mL N
100%
2,
pg/L
Table 2 Test results of samples pg/L
/
1# — 24.0 10.2 22.5 7.88 — —
2# — 2.12 — — — — —
3# — 2.65 — — — — —
4# 5.17 11.6 1.91 5.60 2.52 — —
S# 1.96 11.2 3.53 8.86 4.49 — —
o# — 1.86 — — — — —
T# — 2.04 — — — — —
8# 6.02 7.00 1.55 4.24 1.73 — —
o# — 2.17 — — — — —
10# — 2.26 — — — — —
11# 15.7 1111 3.14 6.52 3.53 — —
12# — 4.19 — — — — —
13# — 12.4 — — — — —
14# — 5.21 1.51 4.37 2.27 — —
15# — 2.10 1.41 2.73 1.58 — —
16# 1.46 3.43 — — — — —
17# — 12.2 1.49 2.36 1.40 — —
1# — — — — — — —
2# — 12.5 2.41 2.69 1.59 — —
3# 36.9 1 545 11.7 21.8 6.79 5.43 —
4# — — — — — — —
S# — — — — — — —
6# 1.66 17.0 0.550 0.730 0.510 — —
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Table 3 Test results of precision and spiked recovery

3.

of inlet water from a wastewater treatment

plant (n =6)
20 pg 100 pg

RSD RSD

ml g 1% 1%  mipsg 1% 1%

18.0 90.0 2.3 91.5 91.5 1.6

17.9 89.5 3.5 88.3 88.3 1.9

18.1 90.5 2.0 86.5 86.5 2.3

/ 19.2 96.0 2.0 93.4 93.4 2.9
19.0 95.0 1.6 89.2 89.2 2.0

17.9 89.5 2.6 87.6 87.6 1.6

18.5 92.5 4.2 90.7 90.7 3.3
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