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Table 1 Pyrolysis gas chromatographic (PGC)
conditions
Pyrolyzer

Instrument Japan Analytical Industry
Curie point Model JHP-2

Pyrolysis 500°C 2s

Oven temp. 160 °C

Transfer line temp. 170 °C

Sample weight 0.3~0.4 mg

Gas chromatograph

Instrument Hitachi Model 163
Detector FID
Column Stainless steel 2m X3 mm i.d.

Gaskuropack 56 (80/100 mesh)
70~170 °C 10 °C/min
Nitrogen 40 ml/min

Column packing
Column temp.
Carrier gas
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VAc #Y) = —%HVERO £ L T RL#ES
BHRN XL, =F v VERFBERHDOYEDO DI
BE oW T 24 VR LI, VAc #Y) = - RO
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Fig. 1 Effect of pyrolysis temperature on yields
of vinylacetate polymer (VAe) and poly-
ethylene (PE)-characteristic peak

@ : Yields of PE-characteristic peak; O :
Yields of VAc
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Fig. 2 Effect of pyrolysis time on the formation
of acetic acid
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Fig. 3 Typical pyrogram of ethylene-vinyl
acetate copolymer (EVA)
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EHER 6%, 40%) AV, BEHEIBCRACLRLA
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mg, 0.9~1mg X¥E0 1 5L 10 @EO# 1R LERYTT
ot BOREBNBIA7e<t /55D~ 7 HK
2 LA EREE (R, S. D.) %R, f5E% Table 2
irlLi., VAc 8F% 6%, #AkE 0.1~0.2mg TiX
12.4% & R.S.D. k&, Zhiz KT 588D
M B2 D7 S RIEBREMHL TH 5 72, FHEIESL
RolcbExbhb., ARE 0.9~1mg T VAcEH
R 6%, 40% L3 5.1%, 3.5% & R.S. D. 3/hX<,
REENEVBELHEONL Y DR OFEIRDL
WTBEEREREFCH . X0 HERSES 1£0.01
mg THHLDAMENSZ R IV SBREREOHKE
YZT D, ARECHRBEOHREYERTHLE 0.3~
0.4mg BFYTHS. LELEERMN 2% UTTHs
BER 0.5~1mg NETHSH. BHEREZ VAc D
MELLT 10g, AREY lmg &35L VAc 8F
R1Y THoT.

Table 2 Analytical precision of intensity
(peak area)

EVA 6% EVA 40%
—_— ———— VAc
(A (B) A) (B)
1 142 175 1068 1067 2254
2 122 193 1028 1018 2667
3 141 190 1013 1070 2350
4 123 196 1137 1059 2507
5 102 183 1007 1004 2630
6 127 181 1084 1102 2449
7 146 199 985 1064 2557
8 106 184 1003 1061 2477
9 138 170 1057 998 2542
10 146 179 1085 999 2470
Av. 129.3 185.0 1046.7 1044.2 2490.3
S.D. 16.0 - 9.4 47.6 36.4 122.9
R.S.D, % 12.4 5.1 4.5 3.5 4.9

Amount of sample used : (A) 0.1~0.2mg, (B) 0.9~

1mg, (VAc) 0.3~0.4mg

3.5 REBRDOIER

EVA ERRRFC VAc 8Y < —%HL, BBy
Arm= /I a0E—7ERI VREREEZIER L.
Fig. 4 AT X 5CREAXBEIERED LVRERS
Beuht.

3.6 THAR EVA 8RN VAc 2FE

AEETHRO EVA FRODHUBCHEA LIERY
Table 3 iZ/”7. VAc §FEITNCT 10% LT &4
7 PE ¥HEBLIBELEL LY, PE OFRKROH
HAEZTsrZ ERFERLI.
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Fig. 4 Calibration curve of EVA using acetic
acid peak intensity

Table 3 Contents of VAc and Ca and Ba in
commercial EVA

Contents of

Vac on &linda
Sample Without  After ppm
puri- puri- Ca Ba
fication  fication
Container for storage 3.5 — —
Tube with sports 8.0 . .
drink bottle :
Ice maker 10.0 10.0 — —
Lid (container for seal) 3.0 3.0 — —
4 3.0 3.0 — —
p 2.5 — —
Lid (lunch box) 3.0 — —
Z 5.0 -
4 3.0 20 —
4 5.5 70 —
Y 1.0 — —
Lid (lunch cup) 3.0 — —
Sauce dispenser 0 - —
y 0 — —
Packing of cap for 0 _ —
milk box

— : not detected

37 ZiuhYIBEROES
FVA VT4 VRS TAF » ZIIGEMFE & LT Ca,
Mg, Ba ie o7 A% ) 2 EEBILEYWEES T 5 FHE
Wrds. ZOBFHUTRTREXES LERT HEE
BHEA L, Fle7 2 vAERTSY.
-(CH2-CHz) m- (CHe—(IJH)n
OCOCHs
lA
gk v 74V, X374 vE
7 & F v v +CH,COOH

CaCOs A
CHsCOOH ———— Ca(OCOCH3) 2 —
CHsCOCHs+CaO+CO:z2
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ZHV, BBROERCRETHELRIT L. —EDOR
BRCIBHLI5HEC 5 Lic EVA (VAc §HXK 40
%) WRVEVREEBRL, THhCREBI LY A RHE
SRHIKIRYBELEY 5 ARCBAL, ToBHELHE
BIWEEE L. chixikel, 2-4 it -> TEER
RUO7 bt vOERE®RE LK. Fig. 5 wZoill
DBHBHA7w= bt 75 akpiLi. Table 4 KRz L
XS REE A Loy AERMD EVA s\ T bt
NTEBHEZNT b vOEEAR bR, HmE T
CHRENT & b vHUEIN LB Lic. REEA Lo
& 2% GHinE CERAERBC BT 5 123, 3.5%
wmnTik 8% BEOCLEBERORBY haxbhi. AR
TAh) THREBLAEWIFECAHF ELTHEAZA,
EVAZEEIND T L5552, PEiz—ichEs
BETT5-0hEhEAEINDZ LIXRVY. 3.6 TR
Lick sl EVA 8k VAc §FE AL,
BEAEHEBENCE PE 4/dhs, - TCRBH
EVA $iGC IERERBCHETS 2% Uo7 2

Table 4 Effect of calcium carbonate added
to EVA

Peak intensity (peak area)
CH3COCHs/mg CHsCOOH/mg

Amount of CaCOs,
%

0 0.4 410.
0.3 0.8 415
0.5 2.7 411
0.7 3.2 408
2.0 3.8 405
3.5 4.3 383
4.3 6.7 327
10.0 7.8 282

; 1.%

0 10 20

Time/min

Fig. 5 Typical pyrogram of EVA added with
calcium carbonate

1: aceton; 2: acetic acid

HH, #, £E, BH: #ok GC
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Ba 3l Ehd, Ca 2284 X) B IhHEKS
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3.8 RUT—OWMUICKLS VAc EFROER
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ALk 5 VAc R EH Linv-do L FAET
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Determination of vinyl acetate in ethylene-
vinyl acetate copolymers by pyrolysis GC. Reiko
Yosipa, Yuji Waranasg, Kenichi Sato and Masayoshi
Kazama (The Tokyo Metropolitan Research Laboratory
of Public Health, 3-24-1, hyakunin-cho, Shinjuku-ku,
Tokyo 160)

The standard test of plastics for food packaging is
defined by the Food Sanitation Act in Japan and the
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testing method depends on the material. Copolymers
are examined by evaluating the contents of major
components (>509;). Therefore, in case of ethylene-
vinyl acetate copolymers (EVA), it is necessary to
know the vinyl acetate (VAc) content in EVA. VAc
content in EVA is determined by Curie point pyrolysis
GC. The pyrolysis conditions were chosen to
minimize the decomposition of the ethylene chain,
and to detect acetic acid (the pyrolysis products
of VAc) with good sensitivity. Optimum pyrolysis
temperature and time were 500 °C and 2 s, respectively.
The minimum detectable amount of the present method
was 10 pg VAc as absolute quantity; 19, vinyl acetate
content in EVA. The precision was within 5.19;

KAGAKU Vol. 36 (1987)

R. S. D. (n=10). The determination of VAc in ocm-
mercial EVA products for food packaging was suc-
cessfully achieved by the present method and the VAc
contents proved to be less than 109;. It was found
that when samples containing less than 29, alkaline
earth metals, the yields of acetic acid were not affected

by these metals.
(Received July 14, 1987)
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