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Composition Analysis of Styrene Methyl methacrylate Copolymer by Infrared Spectrometry

Souei SATO, Mihoko YAMAKAMI, Koji KISHIMA
Central Customs Labolatry, Ministry of Finanse
531, lwase, Matsudo shi, Chiba ken, 271, JAPAN

A composition analytical method of the styrene methyl methacrylate copolymers was
examined.

We investigated a simple and rapid method for determining the contents of methyl
methacrylate in the copolymers by using infrared spectrometry. Three absorption bands at near
1730cm 1 due to C=0 stretching vibration of methyl methacrylate units,at near 1600cm ! due to
C=C stretching vibration of phenyl band or at 700cm ® due to C H out of plane bending
vivration of a phenyl group for styrene units in copolymers were selected as the characteristic
absorption bands for the determination of the contents of methyl methacrylate in the copolymers.

The relationship between the absorbance ratio (1730cm 1/1600cm * or 700cm 1/1600cm 1)
and their contents of methylmethacrylate in the copolymers exhibited a good liniearity.

It was found that this infrared spectrometry is applicable to the composition analysis of the
styrene methylmethacrylate copolymers.
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Fig. 1 Infrared spectrum of styrene methyl methacrylate
copolymer.
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Fig. 2 Infrared spectrum of styrene methyl methacrylate copolymer.
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PMMA Table 2 Reproducibility of absorbance ratio  A/B 1730/
1730cm 1 PS CH 1600cm 1 on each content of Methyl methacrylate and
698cm 1 St MMA relationship between absorbance ratio and content of
Fig. 1 St MMA MMA.
PMMA C=0
1730cm ! PS c=C 1600cm 1 Content of Metylmetacrylate (%)
CH 700cm 1 : NO
5.2 10.3 14.9 20,5 26.4
1 0.800 1.45T 1.905 2.635 3.103
2 0.808 1.436 2.000 2.507 3.143
3 0.778 1.500 1.950 2.451 3.029
200cm 1 4 0.801 1.500 1.907 2.563 3.014
5 0.796 1.484 1.973 2.538 3,194
1 1600cm 1 2
Fig.2 1730cm 1 1600cm 1 Average 0.7966 1.4754 1,9558 2.5338 3.0966
700cm 1 Standard deviation 0.0112 0.0282 0.0429 0.0681 0.0759
Coefficient of variation 1.41 .91 2.19 2.68 2.45
Y=0. 1074X+0. 3117 (Correlation coefficient : R=0.998)
5
5 MMA Table 3 Reproducibility of absorbance ratio  A/C 1730/
1730cm 1/1600cm 1 1730cm 1700 1 1600cm 1 on each content of Methyl methacrylate and
Table 1 3 700cm 1 relationship between absorbance ratio and content of
1730 1 A/D 5 MMA.
1600cm 1
1730cm 1 A/B AIC Content of Metylmetacrylate (%)
3 NO
5.2 10.3 14.9 20.5  26.4
MMA
1730cm %/1600cm * A/B MMA 1 0.909 1.645 2.162 2.964 3.457
2 0.885 1.647 2.270 2.800 3.507
3 0.875 1.650 2,255 2.762 3.419
- . 4 0.929 1.714 2.229 2.808 3.403
Table 1 Reproducibility of absorbance ratio (A/D 1730/700 5 0.890 1643 2281 2845 3567
cm 1) on each content of Methyl methacrylate and
relationship between absorbance ratio and content Average 0.8976 1.6598 2.2259 2.8358 3.4706
of MMA. Standard deviation 0.0215 0.0304 0.0429 0.0775 .0.067
Coefficient of variation|{ 2.39 1.83 2,42 2713 1.93
Content of Metylmetacrylate (%) Y=0. 1199X+0. 3647 (Correlation coefficient : R=0.997)
NO
5.2 10.3 14.9 20.5 26.4
MMA
1 0.0967 0.182 0.250 0.368 0.402 MMA 1H NMR
2 0.107 0.235 0.273 0.319 0.425
3 0118 0.217 0.272 0.318 0.400 MMA Table 4
4 0.0992 0.233 0.248 0.340 0.390 10 MMA
5 0.106 0.216 0.275 0.330 0,441
Average 0.1053 0.2166 0.2690 0.3350 0.4116
Standard deviation 0.00743 0,.0212 0.178 00205 0.0208
Coefficient of variation} 7.05  9.81 6.63 6.12  5.06

Y=0, 01387X+0. 05303 (Correlation coefficient : R=0.990)
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Table 4 Content of Methyl methacrylate in unknown samples

NO 1 2
Absorbance ratio 1.106 2. 296
(A/B :1730/1600 em™") 1.083 2.211
1.100 2.163
1.106 2,215
1.097 2. 280
Average 1.098 2.258
Standard deviation 0.00945 0.0539
Coefficient of variation 0. 86% 2. 39%
MMA Datermined by IR-S | 7.28% 18. 1%
(€3]
Datermind by 'H-NMR | 8.0 18.1
3.0
¥=0. 1074X+0. 3117 (Correlation coefficient : R=0.998)
(0]
75
g 2.0
S
2
2
®
8
5 1.0
£
2
2
0 5.0 10.0 15.0 20.0 25.0 30.0

Content of MMA(%) )
Fig. 3 Relationship between average of absorbance ratio and

content of MMA.
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