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The study was carried out to evaluate the new analytical method of phthalate esters(diethylphthalate, di-n
-butylphthalate, butylbenzylphthalate, bis(2-ethylhexyl)phthalate), one of the endocrine disruptors, which were
performed by GC/MS-SIM(selected ion monitoring). The phthalate esters were extracted from water samples
using solid-phase extraction on C;s columns. It investigated that the extraction recovery rate of phthalate esters
with different solvents and solvent volume. The optimal solvent was dichloromethane and proper volume of
dichloromethane for recovery of phthalate esters was 4 mL. There were good linearities(above R’=0.9975) in
the range 0.01~0.50mg/L, and the detection limits were below 0.01~0.03ug/L. The recovery rates, RSD and
MDLs for phthalate esters were 80~114%, 5.0~8.1% and 0.03~0.11yg/L, respectively. This method shows a

good precision of phthalate esters.
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Table 1. Characteristic ions for measurement and
confirmation of phthalate esters

Characteristic ions(m/z)

Compound

Measurement Confirmation
DEP 149 177
DBP 149 223
BBP 149 206
HEHP 149 167
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Table 2. DLs and MDLs data with GC/MSD

Added MDLs(zg/L)
Compound Conc. S(n=5) DLs(ug/L)——————————
(mg/L) This study EPA
DEP 003 0003 0.01 0.03 0.17
DBP 003 0007 0.02 0.07 -
BBP 003 0004 0.01 0.04 025
DEHP 003 0011 0.03 011 -
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Fig. 1. Calibration curves for phthalate esters.(0.01~0.5 mg/L)
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Fig. 2. Calibration curves for phthalate esters(1~10 mg/L).
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Fig. 4. Recovery rates of phthalate esters with the
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Table 3. Comparison of LLE" and SPE™for recovery
of phthalate esters

ompound b DBP  BBP  DEHP
Method
Recovery(%) 712 996 1020 115.0
RSD™"(%) 6.8 80 36 55
This Recovery(%) 1030 980 800 114.0
study  RSD(9%) 62 81 50 78

* LLE : Liquid-Liquid-Extraction
**  SPE @ Solid~Phase-Extraction
*+% RSD : Relative Standard Deviation
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Fig. 5. EIC(Extracted Ion Chromatogram) of phthalate
esters at koryong in the Nakdong river.
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