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Automatic Analyzer for the Determination of Vinyl

Acetate Group Content in Ethylene—Vinyl

Acetate Copolymers (EVA)
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Sadakatsu KUMOI

An automatic analyzer based on the pyrolysis-titration method and specifically designed for the determina-

tion of vinylacetate group content in ethylene-vinyl acetate copolymers (EVA) has been developed. The

analyzer consists of six main units; sample weighing unit, pyrolysis unit (vertical furnace-type pyrolyzer), filter

unit (filter holder to remove waxy by-product from pyrolysis gas stream), coulometric titrator unit (titrator cell

having both acetic acid absorption and titration functions), system controller unit (sequence control), and data

processing unit. All operations can be completed without operator intervention except sample loading and tak-

ing off.

Formation of waxy by-product, which may cause troubles in the automation system, can be reduced to

minimum under the following optimized conditions:

Pyrolysis temperature range; 360—380 °C.
Total heating time; 20 min.
Carrier gas flow rate; 0.4 £ /min.

Sample size range; 50—300 mg.

Operation time is 30 min per sample and the coefficient of variance is within 1.0% for all grades of EVA

samples examined. This autoanalyzer may be best used for the quality control analysis of EVA products.
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Fig. 1 Pyrolysis—absorption apparatus.
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Table 1 Nominal vinyl acetate group contents of

sample EVA polymers
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Fig. 4 Sample temperature curves for various carrier
gas flow rates.

Table 2 Sample temperature under various con-
troller set temperatures and carrier gas
flow rate conditions

Carrier gas Controller set temperature (°C)
flow rate

(2 /min) 450 410 380

0 420 390 360

0.4 410 380 353

0.7 400 365 340

1.2 370 335 310

Sample temperature: Thermocouple B temperature
after heating for 20 min.
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Fig. 5 Trapped weights of waxy by-product for various
heating conditions.

Table 3 Total weight of waxy product trapped in
repeated test

Sample Sample size |Repeated run Total weights
Temperature of trapped wax
(°C) (g) number (mg)

360 0.50 7 19
390 0.25 7 120

Sample EVA—8, N, 0.4 ¢ /min.
Sample temperature: temperature after heating for
20 min.
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Fig. 6 Effect of heating time on yield of acetic acid.
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Fig. 7 Effect of heating time on yield of acetic acid.
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Table 4 Coefficient of variance for smaller sample

size

Sample size (mg)

50 70 100

CV(%) 0.70 0.68

Sample EVA—10
Repeat run numbers n=10

Table 5 Optimum sample size
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Fig. 9 Effect of absorber solution volume on yield of
acetic acid recovery.
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Table 6 Analytical accuracy of various EVA
samples by auto—analyzer

Sample | gyA—6 | EVA-9 | EVA—4 [EVA-10
Sample | 250~  |200~ |10~ | 50~
weight 300 mg 250 mg 150 mg 100 mg
S T 10 10 0
" 20 | 0.0150 | 0.0640 | 0.1701 | 0.2844
CV(%) | 0.692 | 0.749 | 0.898 | 0.690
MAX.(%)| 2.18 | 8.62 | 19.11 | 41.47
MIN.GG) | 2.16 | 8.50 | 18.8 | 41.07
RO | 002 | 012 | 0.25 | 0.40

Pyrolysis condition

Sample temperature 370 °C
Heating time 20 min.

N, 0.4 0 /min.
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