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Determination of 23 Phthalate Acid Esters Plasticizers in PVC Plastic Particles
by Gas Chromatography—mass Spectrometry

WANG Xue-lian ZHOU Li ZHANG Dan-qing YANG Xiao-yan ZHENG Jian—ming LIU Zhao—gui
( Jiangsu Skyray Instrument Co. Ltd. Jiangsu Kunshan 215300 China)

Abstract: A method for the determination of 23 phthalate plasticizers in PVC plastic particles by gas chromatography—
mass spectrometry was established. The sample pretreatment method was ultrasonic extraction ethyl acetate was used as
an extract and n—hexane precipitated flocculated high polymer which was determined by gas chromatography —mass
spectrometry and the mass spectrum and retention time were qualitatively determined by external standard method. The
recoveries of the spiked samples were 72. 0% ~ 116. 6% and the relative standard deviations were 3. 1% ~11. 3%. The
method had the advantages of simple pretreatment simple operation and good stability and can be used for determination
of phthalate in PVC plastic particles.
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Table 1 Basic information of target compounds
Cas No.
Di-methyl phthalate DMP 131-11-3 194 CioHp00,
Di-ethyl phthalate DEP 84-66-2 222 Cp,H,0,
Di-n—propyl phthalate DP:P 131-16-8 250 CuH,40,
Di-iso—butyl phthalate DIBP 84-69-5 278 Ci6Hp 0y
Di-butyl phthalate DBP 84-74-2 278 CeHp0,
(2- ) ‘
Bis( 2—methoxyethyl) phthalate DMEP 17-82-8 282 G105
Diciso-penty] phthalate DIPP 605-50-5 306 C,5Hy0,
N-pentyl-isopentylphthalate nPIPP 776297-69-9 306 CigHy 04
Di-pentyl phthalate DnPP/DPENP 131-18-0 306 C15Hy60,
Di—hexylphthalate(e branched ar)ld linear DHxP 68515-50-4 334 Catlo 04
Di—n-hexylphthalate DHP/ DnHP 84-75-3 334 CyoH3,04
Butylbenzyl phthalate BBP 85-68—7 312 C1oHo0,
Di—iso—heptyl phthalate( nfixture of branched chain iiomers) DIHPP 41451-28-9 362 C22H3404
Di—n-heptyl phthalate DHPP 3648-21-3 362 CpHy, 0,
Di-cyclohexylphthalate DCHP 84-61-7 330 CapHag O,
(2- ) Di=( 2-ethylhexyl) phthalate DEHP 117-81-7 390 CpuHys0,
Di-phenyl phthalate DPhP 84-62-8 318 CypH,, 0,
Di-iso—octylphthalate DIOP 27554-26-3 390 CpHysO,
Di-n—octylphthalate DNOP 117-84-0 390 CpuHys0,
Di-benzyl phthalate DBZP 523-31-9 346 CyoH 40,
Di-iso—nonylphthalate DINP 28553-12-0/68515-48-0 418 CosHypn Oy
Di—n—nonyl phthalate DNP 84-76-4 418 CysHyp Oy
Di-iso—decylphthalate DIDP 26761-40-0/68515-49-1 446 CpgHys Oy
1.2 1.4 /
50 mL Agilent DB=5ms 30 mX0. 25 mmx0. 25 pm;
1000 pg/mL 0~ 1.0 mL * min; :
4°C R 100 mL 1.2 min 20 1 1, . L
DHxP. DIOP. DINP. DIDP 60 < ! min . 20 °C + min
220 C 5 min 5 °C * min 280 C
3 ° 7 min;
1.3 280 C; 280 °C;
2~3 mm 0.5¢ 50 ml. 260 °C; 5 min; 80 eV;
10 mL 1h FULL  SIM 40~450,
o 1 mL 10 mL 2 mL
10 min 0.45 pm ’
GCMS . 2



106 2020 3
2.1 23 2
250 ~ 450 °C 15 DCHP 20. 66 149 167 249
30 m DB=5 16 DEHP 21.05 149 167 279
17 DPhP 21.05 225 77 226
1, 10 DHxP. 18 18 DIOP 21.77 279 149
DIOP. 21 DINP. 23 DIDP 19 DNOP 24.18 279 149
“ 7 20 DBZP 24.53 107 91 149
o 2 21 DINP 25.47 293 149
2 23 N 22 DNP 27. 19 293 149 150
° 23 DIDP 27.55 307 149
Sak I 2.2
g 209 . pvC
B 15 I 1.3« 1.4 .
o T |l . 3. 72. 0% ~
S| ‘,ﬂ‘ Aii 1 ‘L kw | 116. 6% | 3. 1%~ 11. 3%
10 15 20 25 30
t/min
3 PVC 23 PAEs
23 Table 3 Recoveries and precisions
Fig. 1 23 PAEs total ion chromatogram
300 pg/kg 900 wg/kg
55 . RSD/% 1 RSDI%
20+ . 1 DMP 95.3 8.2 89.4 7.8
=, 2 DEP 78.6 9.1 90.2 6.5
% In 3 DPrP 94.3 8.3 99. 4 6.5
" 4 DIBP 88.5 7.5 87.6 6.1
] 5 DBP 105. 8 10.0 92.1 6.0
j o 6 DMEP 77.3 5.0 106. 5 4.2
7 DIPP 81.9 10.9 103.0 5.8
2 DHxP. DIOP. DINP. DIDP 8 WPIPP 102.0 9.0 116.6 6.3
Fig.2 DHxP. DIOP. DINP. DIDP characteristic ion cluster 9  DnPP/DPENP 99,3 9.4 105. 1 6.1
10 DHxP 93.0 8.1 109.5 6.1
2 11 DHP/ DnHP 93.0 8.1 96. 8 1.7
Table 2 Retention time and characteristic ions of target compounds 12 BEP 36.7 6.8 114.7 6.4
13 DIHPP 78.6 9.9 103.7 4.8
RT/min  (m/2) (m/2) 14 DHPP 84.5 3.8 115.3 6.4
1 DMP 7.96 163 77 133 15 DCHP 9.0 ) 9%. 5 5.3
2 DEP 8.85 149 176177 16 DEHP 9.8 3.1 9.0 6.9
3 DPrP 10. 02 149 76 191 209 17 DPLP 08. 8 7.5 89.9 7.1
4 DIBP 10.75 149 37150 18 DIOP 78.2 10.3 113.5 5.9
3 DBP 11.66 149 150 205 19 DNOP 98.0 9.7 107. 4 7.7
6 DMEP 12.05 9 149104 20 DBZP 81.5 4.2 84.6 7.8
7 DIPP 12.99 149 237 21 DINP 72.0 11.3 87.9 9.2
8 nPIPP 13. 61 149 71 237 2 DNP 91.9 7.7 84.9 8.2
9 DnPP/DPENP 14.30 149 150 237 23 DIDP 75.8 10.5 78.6 8 1
10 DHxP 17.10 149 167 251
11 DHP/ DnHP 17. 68 149 150 251 2.3
12 BBP 17.79 149 91 206 30 PVC
13 DIHPP 19.32 149 57 99 265 28 DIBP.
14 DHPP 19.48 149 57 99 265 DBP. DEHP. DIBP 0.125% .
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Fig.2  Recovery of eluent with different proportio
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