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Composition Analysis of Ethylene Vinyl acetate Copolymer (EVA) by
Saponification Method and Infrared Spectrometry.

Jin ichi KASUKAMI, Mihoko YAMAKAMI, Koji KISIMA and Souei SATOU
Central Customs Laboratory,
531, lwase, Matsudo shi, Chiba ken, 271, JAPAN

A composition analytical method of ethylene vinyl acetate copolymers was examined.

Firstly, we analyzed the contents of the vinyl acetate in standard samples of ethylene
vinyl acetate copolymers by the saponification method based on JIS method.

Next we investigated a simple and rapid method for determining the contents of vinyl
acetate in the copolymers by using infrared spectrometry. Two absorption bands at near
1740cm due to the C=0 stretching vibration of vinyl acetate units and at near 1460cm
due to the CH2 bending vibration of ethylene units in copolymers were selected as the
characteristic absorption bands for the determination of the contents of vinyl acetate in the
polymers. The relation between the absorbance ratio (1740/1460cm ) and their contents of
vinyl acetate in the copolymers exhibited a good linearity.

It was found that this infrared spectrophotometry is applicable to the composition
analysis of ethylene vinyl acetate copolymers.
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Table 1 Reproducibility of saponification method

Content of vinyl acetate (%)

1 14. 8

2 14,9

3 15.0

4 15,1

5 15. 1
Average 14. 98
Standard deviation 0. 1304
Coefficient of variation 0. 87%

Table 2 Content of vinyl acetate in EVA copolymer determined

by saponification method
1 2 3 4 5
No. 4.99%* |10.0%™ |15.0%* |18.0%* |21.8%*
R R
Average 4.90 9.90 12. 25 16.2 21.85

*. The contents of vinyl acetate indicated by maker
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Fig. 1 Characteristic IR absorption bands selected for the
determination of the contents of vinyl acetate in EVA.
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Table 3 Data for making calibration curve, the reproducibility
of absorbance ratio on each concent of vinyl acetate,
and relation between saponification method and IR

method
NO 4.9% | 9.9% | 12.2% | 16.2% | 21.6%
1 0.653 | 1.412 ) 1.821] 2.6423.696
2 0.678 | 1.410| 1.853| 2.658 | 3.691
3 0.676 | 1.398( 1.809| 2.671)3.718
4 0.649] 1.405] 1.799| 2,593 3.700
5 0.656 | 1.405| 1.8471 2.663|3.748
6 0.667| 1.403| 1.856| 2.56213.729
17 0.651| 1.414| 1.833| 2.645]3.788
8 0.652) 1.413| 1.829| 2.6073.535
9 0.667| 1.398| 1.826| 2.580 | 3. 754
Average 0.661 1 1.406] 1.830| 2.625]3.707
Standard deviation 0.0112 | 0.0061 } 0.0194 | 0.0398 | 0. 0716
Coefficient of variation| 1.69 0.44 1.06 1.52 11.93

Y= 0. 1844X-0. 3439(correlation coefficient, R=0.998)
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Fig. 2 Calibration curve for the determination of vinyl acetate
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