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Preliminary Study on the Effect of Mass Fractionation on the Compound
Specific Stable Carbon Isotopic Ratio of Phthalate Esters by Liquid-Liquid
Extraction
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( State Key Laboratory of Biogeology and Environmental Geology, China University of
Geosciences (Wuhan), Wuhan 430074, China)

Abstract: Phthalate esters ( PAEs) are the main organic pollutants in groundwater. The potential for using
compound specific stable carbon isotopic ratios to trace the pollution source and process is presented in this paper.
This method will provide reliable information for pollution control. The research results indicate that the physical
changes during the sample pretreatment do not impact the mass fractionation of the compound specific stable carbon
isotopic ratio. A method for the analysis of the compound specific stable carbon isotopic ratios of five PAEs, i. e.
dimethyl phthalate (DMP) , diethyl phthalate (DEP) , dibuthyl phthalate ( DBP) , diisobuthyl phthalate ( DIBP) ,
and di-(2-ethylhexyl) phthalate (DEHP) by Gas Chromatography-Isotope Ratio Mass Spectrometers ( GC-IRMS)
is described. The stable carbon ratio of the PAEs before and after liquid-liquid extraction ( LLE) was analyzed.
The results show that the stable carbon ratio of the PAEs did not change significantly, which suggests that LLE is
reliable as the pretreatment method for water samples for compound specific stable carbon isotopic analysis.
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Table 1  Extraction percentage of the PAEs with different

concentrations using 1 mL n-hexane

p(PAEs)/ R &)

(mg-L7") DMP DEP DBP  DIBP  DEHP
100 64.1 100 100 100 20.7
50 73.1 100 100 100 23.3
20 53.6 94.1 87.2 89.4  87.2
10 69.0 86.3 70.8  77.4 2.3
5 43.2  71.8  66.3  68.0 -

1 38.9 28.5 41.2 35.4 -
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Table 2 PAEs compound specific stable carbon isotopic ratio before and after liquid-liquid extraction

RFEIRL Ak B BeRE AR I 87 C  DMP DEP DIBP DBP DEHP
o _ SE-X(E/ %o -30.0 -28.0 -27.1 -29.0 -28.3
1 L FE k4

0 me/L B AR 122/ %o 0.0 0.3 2.4 0.2 0.9
e v A Yoo -28.3 -27.4 -25.2 -28.7 -27.6

D 20 mg/L AR SR 2%/ %o 0.5 0.4 0.2 0.4 0.0
Y1/ %o -29.2 -27.7 -26.2 -28.9 -28.0

N 22 %o 1.2 0.4 1.3 0.2 0.5
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