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Determination of nitroaromatics and cyclo ketones in sea water
by gas chromatography coupled with activated carbon
fiber solid-phase micro-extraction

MA Hanna ZHU Mengya WANG Yalin® SUN Tonghua JIA Jinping
College of Environmental Science and Engineering Shanghai Jiao Tong University Shanghai 200240 China

Abstract A gas chromatography GC coupled with solid-phase micro-extraction using a spe-
cial activated carbon fiber ACF was developed for the analysis of 6 nitroaromatics and cyclic
ketones nitrobenzene NB 1 3-dinitrobenzene 1 3-DNB 2 4-dinitrotoluene 2 4-DNT

2 6-dinitrotoluene 2 6-DNT isophorone 1 4-naphthaquinone 1 4-NPQ in sea water
samples. The sample was extracted for 30 min under saturation of NaCl at 1 500 r/min and 60
C in head space. The desorption was performance at 280 C for 2 min. The linear ranges were
from 0. 01 to 400 wg/L. The limits of detection LODs were 1.4 -3.2 ng/L. This method has
been successfully applied to the determination of nitroaromatics and cyclic ketones in the sea
water samples obtained from East China Sea. The concentrations of nitrobenzene 1 3-dinitro-
benzene and 2 6-dinitrotoluene in the sea water sample were 0.756 0.944 0.890 wg/L re-
spectively. The recoveries were 86.3% —101. 8% with the relative standard deviations RSDs
of 3.7% —7.8%. The method is suitable for analyzing nitroaromatics and cyclic ketones at low
concentration levels in sea water samples.
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Table 1 Linear ranges correlation coefficients repeatability of this method and the comparison of
the LODs between ACF this method and other methods reported in literature
Linear range/ ) RSD/% LODs/ pg/L
Analyte 7
wng/L n=5 ACF PDMS/DVB 2! PANI " PDMS " CW/TPR ° LLE '°
NB 0.01 —400 0.9950 6.7 0.0014 0.04 0.01 0.24 - 13.70
Isophorone 0.01 -200 0.9888 7.8 0.0027 - - - - 15.70
1 4-NPQ 0.10 -300 0.9958 1.4 0.0032 - - - - -
1 3-DNB 0.10 -200 0.9984 6.1 0.0029 - 0.0035 0.22 6.4 -
2 6-DNT 0.10 -300 0.9933 4.8 0.0032 - - 0.09 - 0.01
2 4-DNT 0.10 -300 0.9905 6.5 0.0023 0.0005 - 0.10 1.0 0.02
2.4 2 n=3
4 C Table 2 Concentrations and recoveries of the analytes
in a sea water sample n =3
Concentration Spiked at Spiked at
3 Analyte in sea water/ 1 pg/L 10 pg/L
2 ng/L recovery/% RSD/% recovery/% RSD/%
6 NB 0.756 94.2 6.3 94.8 5.4
Isophorone nd” 98.7 3.7 98.5 4.2
1 4-NPQ nd 86.3 4.4 84.7 4.2
1 3-DNB 0.944 96.2 3.8 96.5 4.0
> 2 6-DNT 0.890 101.8 7.4 100.0 6.8
2 4-DNT nd 89.0 7.7 89.4 7.8
250 * nd not detected.
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Fig. 6 Chromatogram of a sea water sample
1. NB 2. 1 3-DNB 3. 2 6-DNT.

in China
2000 16 1 30



345.

12
13

14
15

19

20

21

22

GB 13194

USA EPA. USA EPA Method 3535A. 2004-12-06 . http /
www. epa. gov/epawaste/hazard/testmethods/sw846/pdfs/
3535a. pdf

Xiang L. J Chromatogr A 2007 1140 21

Furton K G Almirall J R Bi M et al. J Chromatogr A
2000 885 419

Arvid F Torben N Bo RL etal. JChromatogr A
746 71

1996

Hiroyuki K Yohei T Reiko I et al. J Chromatogr A

2007 1155 100

Sun T JiaJ Fang N et al. Anal Chim Acta 2005 530
1 33

Jia JP Feng X Fang N H et al. Chinese Journal of Chro-

matography 2002 20
1 63

Waldemar W Janusz C Jacek N. J Biochem Biophys
Methods 2007 70 275
Wang R P. Environmental Monitoring in China

2005 21 6 16
US Laws. Appendix B to Part 136. 1986-06-30 http
//law. justia. com/us/cfr/title40/40-22.0.1.1.1.0.1.6. 2.
html

KO BN X0 B0 B BN X0 SO B BN B0 B BN B BB BN SO B B BRI B B B0 BT BN B BN BT B B BT BN BB BRO RO B RN

3 -
2 Jing WJ LuXM Luo P etal Journal of Nanjing Univer-
sity of Technology
2003 25 4 64
3 YuM ZhouZF ChuY F. Chinese Journal of Chromatogra-
phy 1989 7 3 185
4 Liang YC YiZZ CaiZH etal. Chinese Journal of Chro-
matography 1999 17
4 397
5 Fanny M R Chantale B Stephane D et al. J Chromatogr
A 2004 1048 213
6 Chen S L. Chinese Journal of Chromatography
1992 10 4 247
7 LILR WuYF ShiTR etal. Chinese Journal of Analysis
Laboratory
2007 26 3 34
8 MuYF Yang LL HuE Y etal Chinese Journal of Chro-
matography 2007 25
6 876
9 Jonsson S Gustavsson L Bavel B. J Chromatogr A 2007
1164 65
10 US Laws. Appendix A to Part 136. 2000-12-20 . http /
law. justia. com/us/ cfr/title40/40-22.0.1.1.1.0.1.6. 1. html
11 HeMC SunY Li X R et al. Chemosphere 2006 65
365
1957
1991
71.200420070324

024-25861439
024-82175246
E-mail zhangdaming@ sinochem. com

2006

COD

1983

2009-3-20





