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Abstract: Solid-phase microextraction (SPME) with 85 um polyacrylate fiber, coupled to gas chromato-
graphy-mass spectrometry was used to analyze the plasticizers contained in balloon samples. The balloons
were identified to be made of polyisoprene by IR spectroscopy. The plasticizers extracted from the balloon
samples soaked in acetone-added water solvent for an hour were quantified by external standard method
using nine kinds of plasticizers. The quantification method was validated for standard plasticizers in the
range of 0.25-25 ug/g. The detection limits were 0.11-0.38 ug/g for different plasticizers. The RSDs for the
reproducibility of this quantitation method were 3.7-14.2%. A few of balloons included risky level of
plasticizer concerned as an endocrine disrupter, and it is necessary to regulate these products.
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Fig. 2. Typical calibration curve for DEP extracted using
SPME method.
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Fig. 1. GC-MS Chromatogram for standards of plasticizers (1: DEP, 2: DPrP, 3: DBP, 4: DPP, 5: DHP, 6: BBP, 7 :DOA, 8:

DcHP, 9: DEHP, IS: internal standard, flucranthene-djo, *: air).

Analytical Science & Technology



SPME-GC-MSE |83t FAel 288 7taAie} £4 47

Table 1. Calibration, limits of detection (LOD) and reproducibility (RSD) for balloon by SPME-GC-MS

Standards of plasticizer Abbreviation LOD (ug/g) Calibration RSD (%) N
Diethylphthalate DEP 0.15 ” 07 ‘;236]’6'6"‘366131 5.1 10
Dipropylphthalate DPrP 0.20 :/_:03(;1919350x 731 6.5 10
Dibutylphthalate DBP 0.19 z_:gs;;21570x+4495 350 63 10
Dipentylphthalate DPP 0.38 ng;;:?ox +1183030 127 6
. y = 1835860x-145359
Dihexylphthalat . .
thexylphthalate DHP 0.15 =0.9987 5.1 3
y=1420780x+ 3396780
B Ibutylphthalat B 24 /
enzylbutylphthalate BP 0 =0.9826 8.0 9
Diisooctyladipate DOA 043 y=943048x +765137 142 4
r=0.9837
Dicyclohexylphthalate DcHP 0.11 y=1100370x+2191280 37 6
r=0.9803
Diethylhexylphthalate DEHP 0.29 y =2176760x +988991 97 4
r=0.9907
Table 2. The countries and companies for the source of the
oo A balloon samples purchased in local markets and the mate-
rial of balloon sample
12000
Company Material® Produced in
g 0000+ I
- A 11 Korea
. -8
o] ) . 11
B I Malaysia
8000 -4 _
1 - I Polyisoprene
o T T T T T T T T T 1 C II M
D O ® ® W D M @ W X 1 Mexico
Extraction time (min)
v
D I Chi
i B _ E i ina
20000 *The material of balloon were confirmed by IR spectroscopy
2000000 -
£ ) ol FAHAR FollN slAle T M
oo, - AT SoNoINY G 22A0E Aok
— o w2tA, opHlEe] H7M B gelel EAM AsE
o} sonication A)F .o, o]2j&t =AM 2] 42 A
wowo ] A% $2HE kAle e SYA. Fig 3

2 0 ® ® o w W w W m
Exiraction ime (min.)

Fig. 3. Effect of extraction time on the amount of extracted

plasticizers (A: diisooctyladipate, B: diethylphthalate).
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Table 3. Determination of plasticizer in balloon samples extracted in acetone added water solvent for an hour (ND: no

detection) (unit : pug/g)

A-1 A-II A-Il B-1 C-1 C-lI C-l C-1v D-1 E-1
DEP 033 ND ND ND ND ND ND ND 0.37 ND
DPrP ND ND ND ND ND ND ND ND ND ND
DBP ND ND ND ND ND ND ND ND ND 126 4
DPP ND ND ND ND ND ND ND ND ND ND
DHP ND ND ND ND ND ND ND ND ND ND
BBP ND ND ND ND ND ND ND ND ND ND
DOA ND ND ND ND ND ND ND ND ND ND
DcHP 0.11 ND ND ND ND ND ND ND ~ ND ND
DEHP ND ND ND ND ND ND ND ND ND ND
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Fig. 4. Typical GC-MS chromatogram of E-I balloon sample.
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