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Determination of Methacrylic Polymer in PVC
Compounds by Pyrolysis Gas Chromatography

Yoshimi NAGAI
Yoshino KISHIOKA
Sadao SEGAWA

A pyrolysis gas chromatographic method for the determination of methacrylic polymer in PVC compounds

is discribed. A sample is pyrolyzed at 500°C for 5 sec with a Curie-point pyrolyzer and the degradation pro-

ducts are analysed by gas chromatography (column: Silicone DC-710 20% on Diasolid M 3 mm¢ X3 m).

The relative intensity ratio of toluene/MMA on the pyrogram allows a rapid guantitative estimation of

methacrylic polymer present. Samples are analysed with relative standard deviation of 6.7% and detection

limits of 0.2%.
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Table 1 Typical acrylic processing aids

Trade name Maker
PA-20 Kanegafuchi Chemical Co.
PA-100 n

P-501 Mitsubishi Rayon Co.
P-700 ”

K-120N Rohm & Haas Co.
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Table 2 PGC-MS conditions

Pyrolyzer: Curie point type

Pyrolysis temp.: 590°C

Pyrolysis time: 5 sec

Sample taken: 0.2~0.3 mg

Column: Crosslinked phenyl methyl silicone 0.31
mme¢ X 25 m

Column temp.: Programmed from 40°C to 200°C at
10°C/min

Splitting ratio: 1/35
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Fig. 1 Pyrograms of typical acrylic processing aid

by PGC-MS

Samples: a) PA-20; b) PA-100; ¢) P-501;
d) P-700; ) K~-120N

Peaks: 1. EA (Ethyl acrylate); 2. MMA
(Methyl methacrylate); 3. BA (Butyl
acrylate); 4. St (Styrene); 5. «MS (e-Methyl
Styrene)
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Table 3 PGC Conditions

Pyrolyzer: Curie point type
Pyrolysis temp.: 500°C
Pyrolysis time: 5 sec
Sample taken: 0.15 mg
Carrier gas: He 50 m8/min
Detector: FID
Attenuation: 32 x102
Column Conditions: a ) Silicone DC-710
50—250°C at 5°C/min
b) Ucon oil LB-550
70—200°C at 5°C/min
¢ ) Silicone DC-11
100—200°C at 5°C/min
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Fig. 2 Pyrograms obtained by various column

packings

Column packings: a) Silicone DC-710
20% on Diasolid M 3 mme¢ X3 m, b) Ucon
oil LB-550 15% on Celite 545 3 mm¢ X3
m, c) Silicone DC-11 5% on Gaschrom Q 3
mme¢ X3 m

Peaks: 1. Residual THF; 2. Benzene; 3.
MMA; 4. Toluene
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Fig. 3 Effect of pyrolysis temperature on amount
of products of MMA and toluene
O : MMA produced by PA-20
< ¢ Toluene produced by PVC
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Fig. 4 Pyrograms of various acrylic processing aid
in PVC
Samples: a) PA-20; b) PA-100; c) P-501;
d) P-700; each 1 PHR in PVC (700D); ) on-
ly PVC
Peaks: 1. Residual THF; 2. Benzene; 3.
MMA,; 4. Toluene; 5. BA; 6. St; 7. oMS
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Fig. 6 Calibration curve of MMA obtained by

pyrolysis of solution blend sample
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Table 4 Formulation of practical sample
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Fig. 6 Pyrograms of practical sample
Samples: a) 0.5 PHR PA-20; b) 1.0 PHR
PA-20; c) 0.5 PHR PA-20 after purifica-
tion; d) 1.0 PHR PA-20 after purification
Peaks: See Fig. 4

Table 5 Analytical values for practical sample

Trade name Component PHR

Resin Ryuron 800BL. PVC 100
Stabilyzer TVS #8831 Organic tin 2
” TVS #8813 " 1
Lubricant  Kalcohol 86 Higher alcohol 0.3
" Wax OP Higher ester 0.3
Processing aid PA-20 Methacrylic polymer A : 0.5
B:1.0

PA-20
sample  Added/PHR Found/PHR Recovery (%)

0. 46 92

A .
0.5 [0. 48 96
0.95 95

B .
1.0 {0.91 91
Average 94
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