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Simultaneous determination by gas chromatographic-mass
spectrometric analysis of plasticizers in plastic film
assisted by continuous wavelet transform

WANG Guo-ging', YANG Wei-fang', WANG Su-fang’,
SHI Ming-xia>, PANG Wen-yue’, SUN Xiao-li', TAO Hai'
(1. College of Material and Chem. Eng. ,Zhengzhou Univ. of Light Ind. ,Zhengzhou 450002 , China;
2. Tech. Center ,He'nan Entry-Exit Inspection & Quarantine Bureau , Zhengzhou 450003 , China)

Abstract ; Plasticizers in PVC plastic films were extracted by homogeneous-ultrasonic using hexane as the
solvent. Using gas chromatography-mass spectrometry ( GC-MS) determination of nine plasticizers in PVC
films , the total ion current (TIC) chromatograms of diisononyl phthalate ( DINP) and diisononyl phthalate
(DINP) were seriously overlapped. For resolution of the overlapped TIC chromatograms of DINP and
DIDP, continuous wavelet transform ( CWT) was introduced. The results showed that they overlapped peaks
were well separated. The proposed CWT assisted homogeneous-ultrasonic extraction and GC-MS analysis
provides an alternative novel way for simultaneous determination of multiple plasticizers in PVC films.
Key words: PVC; phthalates ( PAEs ) ; homogeneous-ultrasonic extraction ; gas chromatography-mass spec-
trometry ( GC-MS) ; continues wavelet transform( CWT)
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=H 0 0 0 0 0 0 0 0 0 0.6

2 ZRHINHE

2.1 GC-MS ESHE & MG L

B ERiX g P IR B R RE A #E4T GC-MS 234,
HBE TR (TIC) i ani&l 1 J7n,9 Fh PAEs 328
7004 DR B I ] P i G L I 2.

pmpPEP
DBP
DIBP
DAP 20 2 27 26 28
BBP {4 B4 B} ) /min
DEHP
I ONE]
DINP+DIDP
. ) , . . '
5 10 15 20 25 30
PR B4 I ]/ min
A1 94 PAEs 3% 3R A AR AR

BEHTREER

MIE T FI3% 2 W] LA AR B B )/ T 20 min
(¥ 7 ol SR80 03 75 LU 56 4, AR I DR B I [R] 55 5 1
BT RERSMERR A T E V5 E 5 R B IR ) AR T 20 ~
27 min [t DINP £ DIDP () {235 & TIC mi i (B 5K,
T I T T, L) % B I T R RE S
PAXTIE 2 b 2050 1Ay R P 0 B, i B4 v

3P ANIG s AT W L. ARy R 7 R
PR3 2ok PR P B 1) S B El o 1, SR FH 1R B A
3 (SIM) W, B8 - SR i o, 8 3 H B 5 1 0
T AR EA T o 5 X S ™ T A MR LI 2 A
SRR RS B AT 3% 22/ N A8 6 (CWT) b 35
A7 Ve
2.2 EEMEF EILIERRT

DINP, DIDP % 45 K 12 19 [7] 43 57 4 44 H % 2 56
SECEAAAEAN LS. ASCRIT CWT HE7 8 &g
H AT 5 MRS (55 1 4NER. 8] 2 O DINP/DIDP R &
PR 100 mg/ T 08— ik 8 7E A [A] RS PRl B R
sym2 /NI REL CWT ZEFEARICR.

ME 2 Hra] LU i, GC-MS J3 ATt ik 2 Fdig 93
FIA BB U s [ )™ B S A

B2 CWTAL I A DINP/DIDP A B 17 &

M
a=50
—
a=40
'—\/\A/\/\/W\/\——/
a=30
S vAvAUVAVAYSS
a=20
—=n i P ns—
—u-VVJ\NVMNVLVk~»- a=10
a=1
20 22 24 26 28 30

4 B8 B} 1) /min

R F RE B F (a) DINP/DIDP &A%
BBFARE CWT &2 R

A2



<28 - BMBEITLZRZHR(BARRMFMW)

2012 4

&2 94 PAEs 3 A 09 R AAZ &

I~ = HTH e EERS a7

DMP C,0H,,0, 194. 184 8.102 163(100) 77(13) ,135(4.7),194(10.1)
DEP C,H,,0, 222.24 8.970 149(100) 121(5),177(28.5) ,222(3.9)
DAP C,H,,0, 244.24 9.964 149(100) 76(21.1),132(21.5),189(35.5)
DIBP C,H,,0, 278.35 10. 858 149(100) 167(3.4),205(2.6),223(9.1)
DBP C, H,,0, 278.34 11.692 149(100) 121(2.2) ,205(5.3) ,223(6.6)
BBP C,,H,,0, 312.37 16.075 149(100) 91(64.2),104(15.4) ,206(27.8)
DEHP Cy H3; 0, 390. 56 18.430 149(100) 104(8.2),167(36.9),279(16.3)
DINP CyHy, O, 418.62 20.516 ~23.782 293(100) 141(59.8) ,149(275.6) ,167(78)
DIDP CyHu6 0, 446. 66 22.096 ~26. 465 307(100) 141(77.8) ,149(245.7) ,167(79)
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A3 AR IGAF M T B e AR TAE o &

AR Bzl £ R REL SRS/ (mg - L) KB/ (mg - L)
DMP y=-5.39x10" +3.08 x10°x 0.998 8 0.2 ~250 0.03
DEP y=1.26 x10* +2. 88 x 10°x 0.998 7 0.2 ~250 0.03
DAP y=-2.27x10* +1. 12 x 10°x 0.999 9 0.04 ~250 0.01
DIBP y=4.03 x10* +3. 65 x 10°x 0.993 0 0.3 ~250 0.03
DBP y=8.47 x10* +4.24 x 10°x 0.999 2 0.1~250 0.03
BBP y=-4.87x10" +1.77 x10°x 0.999 1 0.1~250 0.03
DEHP y=-3.18 x10* +2.05 x 10°x 0.998 9 0.2 ~250 0.03
DINP y=-1.81x10" +3.58 x 10*x 0.998 7 2 ~250 0.05
DIDP y=-1.41 x10* +2.53 x 10*x 0.998 7 2 ~250 0.05
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