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Fig.1 Schematic diagram of microwave assisted solid phase headspace-GC device
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( EVA) plastic under microwave irradiation time of 6 min Fig.3 Effect of microwave irradiation time on peak areas
1. ( Acetophenone) ; 2. 2- ( 2-Phenylisopro— of two volatile components
panol)
1 HS-GC/MS

Table 1  Results of HS-GC/MS and some parameters of two volatile components in EVA plastic

Boiling

Molecular Molecular Structural Characteristic . Dipole
Peak No. Compound - . . point a
formula weight formula ions (c) moment
0 CH,4
1 Acetophenone CgHgO 120 51 77 105 120 202 3.3545
OH
2- H;C CH;
2 2 Phenylisopropanol CoH}, 0 136 L 77 103 118 121 202 1.8985
L
a: B3LYP 631G ( Dipole moment was calculated by B3LYP flavor of

density functional theory( DFT) with 631G basis set in gas phase) o

2 2- (RSD %)
Table 2 Reproducibility of peak area of acetophenone and 2-phenylisopropanol by microwave-assisted method and conventional
heating method( RSD %)

Microwave-assisted method Conventional heating method
Compound - - - - - -
6 min 12 min 16 min 6 min 10 min 14 min
Acetophenone 4.4 5.4 24.5 9.0 7.3 5.6
2- 2-Phenylisopropanol 6.4 7.1 11.9 19.5 9.1 7.4
3.2.2 3.00 g 6 min
. 0.01 ~1.00 mg(  0.003 ~0.333 mg/g)
y=131205x+365.79( > =0.9943 n=9) , 3 2.022
g/ge
3.2.3 0.033  0.333 mg/g 6 min

84.29% +2.1% 87.6% +4.1%(n=3) .
EVA 3.00 g (0.0263 = 0.0012) mg/g( n=3)
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RSD 2. 14 min 6 10 min,
o 14 min,
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y=256078x+18962( r*=0.9938 n=8), 3
0.877 pg/g. 0.5
3.3.3 EVA 3.00 g 160 C -% 04
14 min (0. 0255 z "
+0.0014) mg/g(n=3) . j;: 0.3t . *K
3.4 = I —a
% 0.2f -/r
S
2— = 0.I1f
=
00 1 1 1 1 1
. 0 4 8 12 16 20
4 ° 2 ~20 min SNt ] Heating time(min)
2—
4 2-
° 1 Fig.4 Peak area ratios of acetophenone to 2-phenyliso—
2- propanol by microwave-assisted method and conventional
heating method
2—
4
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Direct Determination of Acetophenone in Ethylene Vinyl Acetate Plastic
by Microwave Assisted Solid Headspace-Gas Chromatography

CHEN Hua" WU Yan-Lei FU Xiao-Hong XIA Zhi-Ning
( College of Chemistry and Chemical Engineering Chongqing University Chongqging 400044  China)

Abstract A new method of microwave-assisted solid phase headspace-gas chromatography was deve-oped for
the direct determination of volatile components in solid samples. The effects of microwave irradiation time on
sensitivity and reproducibility were investigated. Ethylene vinyl acetate ( EVA) plastic was directly used as
sample without any pretreatment and the content of acetophenone was rapidly determined using the proposed
method. The peak area of acetohenone was increased firstly and then decreased with the increasing of micro—
wave irradiation time. The reproducibility of peak area was better under short microwave irradiation time than
that under long one. Linearity range and detection limit for acetophenone were 0.003-0.333 mg/g 2.022 p
g/g respectively. In comparison with the results using conventional headspace-gas chromatography revealed
that the proposed method was time-saving and had better reproducibility. Additionally effects of heating time
on the peak area ratio of acetophenone and coexistent compound were also studied. The result showed that the
extraction selectivity of polar compounds was better under short microwave irradiation time than that under
long one.

Keywords Solvent-ree microwave extraction; Headspace—gas chromatography; Volatile components; Ethyl-

ene vinyl acetate plastic; Acetophenone
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