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Determination of Phthalate Esters in Water Samples by Solid_phase Microextraction
and High Performance Liquid Chromatography

WANG Chao_ying, LI Bi_fang, LI Gong_ke
(Chemistry and Chemical Engineering School, Sun Yai_sen University, Guangzhou 510275 China)

Abstract: A solid_phase microextraction( SPME) method coupled with HPLC/ UV was developed and validated
for the determination of five phthalate esters(dimethyl_, diethyl_, di_n_butyl_, butylbenzyl_, di_2_ethyt
hexyl  and di_n_octyl phthalate) inwater samples. Five different types of SPME polymer coatings were inves-
tigated. On the basis of orthogonal experiments with three factors, three levels and nine groups, the SPME
experimental conditions, such as extraction tine, effects of ion strength, and thermal desorption time were
optimized. The optimized parameters for the SPME method were as follows: 65 pm PDMS/ DVB fiber, room
temperature, stirring rate of 1 100 r/ min, extraction time of 30 min, thermal desorption time of 5 min, and
use of acetonitrile as desorption solution. Acetonitrile— water( 60: 40 by volume) was used as the mobile
phase with gradient elution on the Cis reversed phase chromatography column, and the flow rate was 1 mlL/

min. The detection wavelength was 228 nm with the UV— VIS detector. The linear range of the method was
determined to be from 0. 50 to 80. 00 pg/ L, and the detection limit varied from 0. 11to 2. 20 pg/ L. The rela
tive standard deviation( n= 6) was 2.5% — 9. 6% . This method was used for determination of phthalate es-
ters in water sample, such as tap, boiled and rain water, and the recoveries ranged from 82% to 128% .

The method is fast, convenient, sensitive, solvent_free, and suitable for the determination of trace phthalate
esters in environmental water samples.
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Table 1 Orthogonal experiment design of Lo 3)
A B C
( A) ( B) Sample No  Fxtraction time ~ NaCl concentration  Desorption time
¢/ min Prac/ (g L7 ¢/ min
1 30 0 2
3 , 2 30 200 5
3 30 360 8
12 4 45 0 5
R NaCl 5 45 200 8
4 6 45 360 2
’ 7 60 0 8
, 8 60 200 2
9 60 360 5
DBP , NaCl
3 [ 10],
25
Table 2 Orthogonal analytical results of phthalate esters
) Peak area/%
Level A B C
’ DMP 1 ®.0 51.3 .6
2 8.4 100 7.4
3 100 8.5 100
A X Xuia) 3.0 9.7 21.6
; DEP 1 6. 1 46.3 8.0
2 8.0 7.4 100
3 100 100 67.4
, NaCl A Xmam Xoin) %.9 8.7 2.6
5 DBP 1 100 100 100
2 8.4 53.9 83.8
, 100 g/ L 3 61.6 9.6 6.2
A(Xno— Xuin) 2.4 50.4 37.8
’ DEHP 1 5.6 2.5 100
2 7. 6 %.8 91.7
., DMP DEP DEHP DOP 3 100 100 o1
A(Xno— Xuin) M.4 7.5 8.3
4 DOP 1 51.1 2.0 9.9
60 min 2 7.0 76. 5 100
3 100 100 8.6
DBP 5 A(Xuae X uin) 4.9 81.0 1.4
, DBP
’ 30 min
5 min
. 0.5~ 80pg/L :
IUPAC R 3

’
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Table 3 Linear range, comelation coefficient, detection limit and precision of the method
C d Linear range Correlation coefficient Detection limit RSD
ompoun oluer 1Y . plngs LY 5:/%
DMP 0.50~ 40.00 0.999 5 0 11 2.5
DEP 1. 00~ 80.00 0.999 8 043 9.1
DBP 1. 00~ &0.00 0.999 9 0 31 9.6
DEHP 2. 50~ 40.00 0.998 9 220 9.4
DOP 2.50~ 40.00 0.998 9 2. 07 8.7
23
2 2
) 4 3 2
4
Table 4 Analytical results of real samples
C d Real ) Concentration Added Recovey RSD
ompoun el sampe p/(ngs LY P/ (g LY RI% 5:/%
DvMPpP Drinkable tap water ND 1. 00 8 4.9
Cool boiled water ND 250 & 5.3
Rain water ND 250 7] 3.7
DEP Drinkable tap water ND 1. 00 9% 7.3
Cool hoiled water ND 250 8 8.4
Rain water ND 2.50 86 5.8
DBP Drinkable tap water 278 2.00 128 9.5
Cool hoiled water 14. 40 15.00 8 9.6
Rain water 5. 36 5.00 118 10.5
DEHP Drinkable tap water NQ 10. 00 91 8.7
Cool boiled water ND 10. 00 N0 7.2
Rain water NQ 10. 00 % 9.7
DOP Drinkable tap water ND 10.00 104 4.3
Cool boiled water ND 10. 00 110 3.6
Rain water ND 10. 00 B 4.9
ND. not detected; NQ. detected but mot quantified
DBP
. DBP
5 DBP DBP s
2
2 2
DBP  DEHP, 1
s , DBP 0 5 10 15
t/min

377 p,g/L, DEHP  DOP R
2

277u g/ L DMP ’ Fig. 2 Chomatogram of real samples

1. dunkable tap water; 2 rain water; 3.

cool hoiled water
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