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Abstract A simple and fast method of solid phase extraction SPE disk for the determination

of trace acrylamide was developed. Using this new technique along with high performance
liquid chromatography HPLC and ultraviolet spectroscopy UV detection the feasibility of
SPE disk method for rapid enrichment was demonstrated in the determination of trace acrylam-
ide in 500 mL tap water. Active carbon was chosen as the adsorbent to be incorporated into the
SPE disk as it gave the best adsorption efficiency. Experimental parameters including solvent

elution volume elution rate breakthrough volume were optimized to give the highest efficiency
of extraction. Under proper chromatographic conditions acrylamide was easily separated from
other impurities. A linear relationship between peak area and mass concentration in the range
0.05 -0.5 mg/L of acrylamide was established with a correlation coefficient of 0. 998. The limit
of detection was 20 ng/L. The recoveries for acrylamide with different concentrations and
volumes ranged from 94. 12% to 100. 2%. The relative standard deviations RSDs were 2. 09%
-4.51% mn =3 . The recovery for acrylamide spiked into a tap water sample was 79. 96%. The
method is simple fast sensitive and suitable for the determination of acrylamide in tap water.
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Table 1 Adsorption capacity of active carbon 0.05 ~
SPE disk for acrylamide 0.5 mg/L Y X
Acrylamide content' /m _
— 4 & Breakthrough ratio® /% mg/L Yy =
Original sample Effluent
X 5 5 23796 +1 167 0.998
0.004 0 0
0.005 0 0 S/N
0.01 0.0002 2.0 3
0.05 0.0017 3.4
0.3 0.015 5.0 500
1 0.062 6.2 20 ng/L
1.25 0.14 11.2
2.6
2 0.34 17.0
5 1.00 20.0 10 mL 0.1 mg/L 0.25 mg/L
1 sample volume 10 mL. 2 breakthrough ratio the ratio 0.4 mg/L 3 500 mL
between the content in effluent and the content in original
0.5 pg/L

sample.
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Table 2 Recoveries and relative standard deviations RSDs
of acrylamide in acrylamide solutions with different
mass concentrations and different volumes
p Acrylamide / Recovery/% RSD/%
mg/L 1 2 3 Average
o1 93.76 _92.70_95.90 o1 12 2 36 1 World Health Organization WHO . Guidelines for Drinking-
0. 25! 91.07 97.10 99.46 5. 88 451 Water Quality. 2nd ed. Geneva WHO 1993
0. 4! 93.56 98.74 9951 97 27 333 2 Marin J M Pozo O J Sancho JV et al. J Mass Spectrom
0.0005>  102.6 98.8 99.2  100.2 2.09 2006 41 8 1041
1 small-volume sample 10 mL 2 large-volume sample 3 Chu$ G Metcalfe C D. Anal Chem 2007 79 13 5093
500 mL. 4  Cavalli S Polesello S Saccani G. J Chromatogr A 2004
1039 1/2 155
2.7 5 Shi Z Li K M. Environmental Science & Technology
500 mL 0.45 pm 1998 4 30
SPE 6 ZhuYH LiGR DuanY P et al. Food Chem 2008 109
4 899
3 3 7 Alpmann A Morlock G. J Sep Sci 2007 31 1 71
0.20 0.24 0.25 P-‘g/L 8 Tang T Wang X Wang H et al. Environmental Monitoring
0.23 pg/L WHO 0.5 pg/L and Forewaming
2009 1 2 22
9 Zhou YH Wu GP WangJ. Chinese Journal of Chromatog-
3 raphy 2003 21 2 167
25 10 Jin BH Xiao F Chen B et al. Chinese Journal of Analy-
i sis Laboratory
2009 28 7 99
11 Geng Z M Jiang R Chen M. J Food Compos Anal 2008
21 2 178
12 Zhao R Shao B Zhao J et al. Chinese Journal of Chro-
[ matography 2005 23 3
10 ’ b N 289
F 13 Rosén J Nyman A Hellendas K E. J Chromatogr A 2007
e —— 1172 119
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¢/ min 14 Song SL Li CJ Ma X D et al. Chinese Journal of
Analytical Chemistry
3 a 500 mL
b 2008 36 11 1526
15 YueZ H Zheng J T QuJ W et al. Applied Chemical

Fig. 3 Chromatograms of a acrylamide solution with
large-volume 500 mL extracted by SPE disk

and b acrylamide standard
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