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Determination of Phthalate Ester Plasticizers in the Atmosphere of the Yellow Sea
MI Li —jie TANG Jian-hui
( Yantai Institute of Coastal Zone Research ~Chinese Academy of Sciences Yantai 264000 China)

Abstract: Air samples have been collected onboard the research vessel Dongfanghong —2 in the Yellow Sea in
May 2012. Six phthalic acid esters ( PAEs) e. g. diethyl phthalate ( DEP) di - iso — butyl phthalate
( DiBP) di — n — butyl phthalate ( DBP)  benzylbutyl phthalate ( BBP) di — (2 - ethylhexyl) phthalate
( DEHP) and di - octyl phthalate ( DOP) were determined by gas chromatography mass spectrometry ( GC/
MS) . The analytical method has been validated for the recovery tests blank levels breakthrough of air sam—
pling and the method detection limits to ensure reliable results in this work. The concentrations of the six
PAEs ranged from 75 to 311 ng/m’ and the average concentration was 190 ng/m’. DiBP was a major pollu—
tant with the average concentration of 161 ng/m’ following by DnBP and DEHP. The polluted air originating
from coastal cities of the Yellow Sea had a great impact on the concentrations of PAEs in the atmosphere of the

Yellow Sea.
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1.2.3
N ( ) \7 mL .
20 mL + 10 mm ( ) N
1.0 mL 250 pL o
2
2.1
16 2 mL
150 pL 10 uL 50 pg/pL
“C, — PCB 208, -
( GC/MS) o
2.2
( EI)
( EI - SIM)
1.
1
Q1 (m/z) Q2 (m/z) (' min)
DEP 149 177 13.61
DiBP 149 223 23.81
DnBP 149 223 27.76
BBP 149 206 238 43.51
DEHP 149 167 279 51.45
DOP 149 279 167 58.09
d4 - DEP 153 181 13.56
d4 — DnBP 153 227 27.70
d4 - DEHP 153 171 51.40
"Ce -PCB208 476 406 54.94
2.2.1
149 m/z
DEP.DiBP.DnBP. BBP
177 m/2.223 m/z.223 m/z.238 m/z . DEHP
DOP 167 m/z 279 m/z o
279 m/z DEHP  DOP
167 m/z 279 m/z
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3.1
2, 2 PAEs
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190.5 ng/m’. DiBP 161
ng/m’. DnBP  DEHP DEP. BBP
DOP DiBP 5  PAEs
5 .
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004 ng/m’ 0.002 ng/m’
- DOP



0.075 ng/m’ .

2 (ng/m?)
+
DEP 0.55 1.24 0.21 0.03 0.06 0.02 0.59 1.28 0.23
DiBP 124.38 219 50 36. 15 80 7.2 160.62 265 57
DnBP 11.26 19 3.4 3.95 8.2 1.1 15.19 26 4.5
BBP 0.004 0.006 0.002 0.002 0.004 0.001 0.006 0.009  0.004
DEHP 6.21 11 1.1 7.6 15 1.1 14.08 2 6.7
DOP 0 0 0 0.075 0.345 0.008 0.08 0.34 0.01
PAEs 142.62 245 60 48.25 93 15 190.5 311 75
3.2 7 DOP
DiBP 3 °
PAEs
PAEs S
DnBP  DEHP DiBP ;
: DnBP °
DEHP N
9-12
DiBP
7o DEP.BBP °
BBP N °
3 (ng/mS) 2 7-12
DEP DiBP DnBP BBP DEHP DOP
3.0(1.1-9.3) NA 48.8(28.1-66.7) 2.6(1.0-7.1) 15.7(6.8-28.7) 0.9(0.3-2.4)
ge
0.4(0.1-0.9) NA 10.0(4.1-17.9) 0.6(0.15-1.7) 4.6(1.1-11.4) 0.3(0.05-0.5) al- 2008
1.0(0.08-3.7) NA 12.5(4.1-20.0) 0.8(0.01-2.1) 6.2(3.4-12.0) ND wang et
0.2(0.03-0.4) NA 3.1(0.7-7.8) 0.2(0.02-0.7) 1.2(0.1-2.9) 0.2(0.01-0.7) al- 2008
9.1(1.7-24.6) NA 21.9(2.9-59.3) 4.7(0.5-12.2) 13.2(3.4-25.7) 0.4(0-1.1) . e
0.4(0.1-0.9) NA 1.9(0.6-4.6) 0.3(0.1-0.5) 5.4(2.4-10.4) 0.1(0-0.6)  al- 2000
NA NA 1.7(0.23 -49.9) NA 2.0(0.28 —77.0) NA Thuren ot
NA NA  36(3.0—496) NA 48(8.3 —429) NA al. 1990
NA NA  2(0.5-5) NA 2(0.5-5) NA Eisenreich
NA NA 6(4 - 10) NA 6(4 -10) NA et al. 1981
Thomas
NA NA 700 NA 300 NA o3
NA NA 1.3(0.16 -3.71) NA 1.16(0.53 -1.92) NA Glam et
al. 1980
NA NA 0.887(0.4-1.8) NA 1.4(0.32 -2.68) NA Atlas and
NA NA  31(2.6-72.5) NA 55(5.3 ~213) NA Giam 1981
NA - “ND -
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