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Determination of 15 Phthalic Acid Esters (PAEs) in Water by GC/MS

LIANG Jing, NAN Shu-qing, ZHANG Jun, XIONG Biao, SHEN Jin-chao
(Henan Environmental Monitoring Center, Zhengzhou, Henan 450000, China)

Abstract: The method was developed for the determination of fifteen phthalic acid esters in water by gas chromatography/mass spec-
trometry with solid phase extraction. The optimal conditions were discussed in this research. The C; solid phase extraction column
was activated successively with 10 mL mixed solvent of hexane and acetone (V/V =5:1), methanol, and blank water. The flow rate
of sample was 5 mL/min. The eluting solvent was 8 mL mixed solvent of hexane and acetone (V/V =5:1). The sample was concen-
trated to 1 mL, and then analyzed by gas chromatography /mass spectrometry. The detection limits of this method were from 0. 18 to
0.38 pg/L, and the linearity was good from 0.50 ~20.0 mg/L with the correlation coefficients greater than 0.996. The recoveries
of the spiked blank water samples were 71.8% ~120% , and the relative standard deviations were 1.73% ~12.7% . The recoveries
of the actual water samples were 64.8% ~135% , and the relative standard deviations were 2.75% ~18.0% .
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m/z) (m/z) (pg+ L7
1 DMP 163 77 y=1.474 x10°x - 8. 381 x 10* 0.999 8 0.35
2 DEP 149 177 y=1.412 x10°x —6.710 x 10* 0.999 8 0.30
3 DIBP 149 57 y=2.128 x10°x -9. 121 x 10* 0.999 7 0.20
4 DBP 149 150 y =2.496 x10°x —1.087 x 10° 0.999 7 0.19
5 DMEP 59 58,149 y=6.395 x10*x 3. 851 x10* 0.999 5 0.20
6 BMPP 149 167,85 y=5.974 x10*x —1.718 x 10* 0.998 2 0.18
7 DEEP 72 73,149 y =3.965 x 10*x —2.095 x 10* 0.999 5 0.33
8 DPP 149 150,237 y =2.445 x10°x —7. 490 x 10* 0.999 7 0.20
9 DHXP 149 150,251 y =2.500 x10°x — 1. 605 x 10° 0.999 6 0.23
10 BBP 149 91,206 y =1.051 x10°x —4. 570 x 10* 0.999 6 0.25
11 DBEP 149 57,101 y =3.601 x10*x 3. 124 x 10* 0.999 3 0.32
12 DCHP 149 167,249 y=1.743 x10°x —9.217 x 10* 0.999 8 0.31
13 DEHP 149 167,279 y =1.437 x10°x - 7. 420 x 10* 0.999 8 0.28
14 DOP 149 279,150 y =2.134 x10°x 2. 101 x 10° 0.998 6 0.38
15 DNP 149 293,150 y =1.844 x10°x - 2. 331 x 10° 0.996 1 0.36
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IIIJ%' wam ﬁu’mi%_l 25 KRR S B B K K R
5 /(g L70) ] i 2R3 L/ % RSD/ % o] i 2R [/ % RSD/%
1 DMP 1 77.3 ~103 12.7 64.8 ~73.4 4.72
92.7 ~105 5.12 73.4 ~107 14.8
10 78.2 ~97.4 9.19 83.2 ~103 7.96
2 DEP 1 97.3 ~120 8.23 68.2 ~73.4 2.75
4 106 ~ 117 3.73 70.8 ~110 17.3
10 91.1~109 7.09 86.6 ~112 8.73
3 DIBP 1 86.6 ~ 100 5.48 76.6 ~111 6.55
100 ~ 107 2.24 72.9 ~109 8.24
10 97.6 ~105 2.52 85.1 ~107 9.62
4 DBP 1 89.2 ~ 105 5.27 109 ~135 7.85
4 99.4 ~106 2.07 80.9 ~ 108 9.46
10 101 ~ 107 1.73 89.2 ~ 116 10.9
5 DMEP 1 94.4 ~109 5.06 75.4 ~ 108 6.17
105 ~ 118 3.79 95.7 ~121 7.85
10 82.9 ~ 111 10.5 80.4 ~108 12.3
6 BMPP 1 88.1~103 5.65 78.5 ~ 115 7.93
4 97.2 ~108 4.35 85.2 ~112 5.94
10 93.1 ~104 5.98 86.8 ~115 9.84
7 DEEP 1 87.6 ~ 109 10.2 79.5 ~126 12.8
98.2 ~114 5.55 96.7 ~ 124 7.11
10 84.2 ~104 8.32 85.8 ~118 9.55
8 DPP 1 90.3 ~105 6.02 80.4 ~113 9.51
94.2 ~ 106 5.45 89.7 ~ 117 10.1
10 89.0 ~107 6.20 90.2 ~109 9.57
9 DHXP 1 90.5 ~108 5.80 76.5 ~ 123 8.56
4 97.3 ~108 4.85 85.3 ~118 12.7
10 91.2 ~ 107 5.58 82.9 ~ 108 9.61
10 BBP 1 81.8 ~101 7.29 80.8 ~116 13.1
4 97.3 ~112 6.10 79.5 ~125 18.0
10 91.3 ~109 6.31 84.4 ~ 126 14.5
11 DBEP 1 94.6 ~117 9.10 77.3 ~119 12.5
100 ~ 111 4.54 86.2 ~115 8.43
10 87.0 ~110 8.66 92.3 ~121 9.77
12 DCHP 1 84.1 ~ 105 7.82 79.2 ~115 9.75
71.8~92.2 9.97 80.5 ~105 7.63
10 91.8 ~111 6.76 88.6 ~ 115 11.3
13 DEHP 1 95.1~116 7.84 101 ~ 118 6.73
4 75.5~94.7 9.66 111 ~119 2.92
10 89.5 ~103 4.99 77.4 ~109 12.8
14 DOP 1 84.3 ~111 10.9 79.4 ~113 12.4
93.8 ~105 4.35 85.8 ~109 9.82
10 87.7 ~ 108 7.94 92.7 ~130 14.1
15 DNP 1 82.3 ~111 10.6 80.4 ~ 129 11.7
4 98.6 ~ 105 2.36 78.5 ~110 9.58
10 84.5 ~107 9.15 85.6 ~ 120 12.8

D3BR/KFE DEHP Jy 1.34 ng/L,DOP 2y 1. 10 pg/L, AR AP RAGH o
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