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ABSTRACT - The levels of migration of 1-hexene and 1-octene residues in PE (polyethylene) products were ana-
lyzed by Headspace gaschromatography (HSGC). A total of 21 samples were including lap, polyglove, zipper bag and
ect. The samples were eluted with distilled water, 4% acetic acid, 20% ethanol and n-heptan. The limit of detection
(LOD) was 0.06 mg/L ~ 0.30 mg/L and limit of quantitation (LOQ) was 0.21 mg/L ~ 1.01 mg/L, respectively. But
beacause of the high volatile, n-heptan elution was not detected 1-hexene and 1-octene standard. 1- hexene and 1-
octene were not detected in the sample which eluted with simulant at 60°C, 30min. Microwave for 1 minute also

treated sample and direct heated at 100°C wthiout simulant were not detected.
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polyethylene: HDPE), A% Adx Z2]o| &2l (linear low
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Table 1. A variety of samples used in experiment

No Use Sample No. Material
1 P-1 LDPEV
2 P-2 LDPE
3 poly glove(5) P-3 PE
4 P-4 LDPE
5 P-5 LDPE
6 R-1 LLDPE?
7 R-2 LLDPE
8 rap (5) R-3 LDPE + LLDPE
9 R4 LLDPE
10 R-5 LLDPE
11 B-1 LDPE+LLDPE
12 ) bag (4 B-2 LDPE
13 Zpperbag (4) B-3 LDPE
14 B-4 PE
15 ) ) B-5 PE
16 kimchi bag (2) B LDPE
17 B-7 PE
18  clean bag (3) B-8 HDPE?
19 B-9 HDPE

20 D-1 PE+PP
1 Sowpbae(@ D-2 PE+PP

1) LDPE : low density polyethylene, 2) LLDPE : linear low den-
sity polyethylene, 3) HDPE : high density polyethylene
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Table 2. Analytical conditions of GC

Instrument GC 6890 (Agilent)

column HP-101 (50 m x 0.2 mm x 0.2 um)
Detector FID

Injector 150°C

Temp.

Detector 250°C

Temp.

Oven 60°C (5min) — 5°C/min — 80°C (3min) — 10°C/

Temp.  min — 180°C (5min) — 20°C/min — 230°C (1min)

Table 3. Operating conditions of headspace

Instrument G1888 (Agilent)
Oven Temp. 70°C
Loop Temp. 95°C
Transfer Line Temp 95°C
Vial Equilibration Tme 30 in
Injection Time 1 min
Loof fill time 1 min
Loof Equilibration time 1 min
Carrier 15 psi

Headspace volume 15 ml (sample volume 5 ml)
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Fig. 1. Calibration Curve of 1-hexene and 1-octene by elution.
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Table 4. Contents of 1-octene and 1-hexene extracted by various
of eluent solvent

Elution solvent

1% 1-hexene 3 1-octene®] AZHX| ol s}, o2 sk
ARz 20049 B HAEFAAAANA ZdEAA ZZA)
£ 0] &3 100th 4ol HSGC-MSE ©]-&31 [-octene
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e F3e) 2t

PN 4 5& ug W Bo] AHEse AEY ¢
A ot e 7HgE A AR o 187 7idsle] &
Z3 A Table 53 2t} £33 S ZAAE G 7

Table 5. Result of sample analysis in heating by microwave

Elution solvent

sample. — -
No. use No.  Distilled 4% Acetic  20%
water acid ethanol
1 L-1 ND N.D N.D
2 L-2 N.D N.D N.D
3 rap (5) L-3 N.D N.D N.D
4 L-4 N.D N.D N.D
5 L-5 N.D N.D ND
6 B-1 N.D N.D N.D
7 zipperbag  B-2 N.D N.D N.D
8 €)) B-3 N.D N.D ND
9 B-4 N.D N.D N.D
10 B-7 N.D N.D N.D

11 bag(3) B-8 N.D N.D ND
12 B-9 ND N.D N.D

Table 6. Result of sample analysis by direct heating without sol-

sample.
No.  use N Distilled 4% Ace-  20% ven!
water  ticacid ethanol No. use sample No. result
1 P-1 ND ND ND 1 P-1 ND
2 P2 ND ND ND 2 P2 N.D
3 polyglove(5) P-3 N.D N.D N.D 3 poly glove (5) P-3 N.D
4 P-4 ND ND ND 4 P-4 ND
5 P-5 ND ND ND 5 P-5 N.D
6 R-1 ND ND ND 6 R-1 ND
7 R-2 ND ND ND 7 R-2 N.D
8 rap (5) R-3 ND ND ND 8 rap (5) R-3 ND
9 R-4 ND ND ND 9 R-4 N.D
10 RS ND ND ND 10 RS N.D
11 B-1 ND ND ND 11 B-1 ND
12 Zipper B-2 ND ND ND 12 N B-2 ND
13 bag (4) B-3 N.D N.D ND 13 Zipper bag (4) B-3 ND
14 B-4 ND ND ND 14 B-4 N.D
15 kimchi B-5 ND ND ND 15 Kimeh bas (2 B-5 N.D
16 bag(2) B-6 ND ND ND 16 imehi bag (2) B-6 N.D
17 B-7 ND ND ND 17 B-7 N.D
18 cleanbag(3) B-8 N.D N.D N.D 18 clean bag (3) B-8 N.D
19 B-9 ND ND ND 19 B9 N.D
20 D-1 ND ND ND 20 D-1 N.D
21 Sowbae® G, ND ND ND 21 soup bag (2) D-2 N.D
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