Analysis of Styrene Copolymers by Pyrolysis Gas Chromatography
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Determination of styrene in styrene copolymers (SBR, NBR, ABS,
styrene acrylonitrile) by a pyrolysis gas chromatograph equipped with a curie point
pyrolyser was performed.

The linear calibrations in logarismic scale were obtained by plotting relative peak
areas in the gas chromatograms of butadiene,4 vinyl cyclohexene andacrylonitrile
versus styrene content.

It was found that this method was useful for the quantitative analysis of styrene
content in styrene copolymers.
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Table 2 Apparatus and experimental
conditions of pyrolyser

f Instrument ¢ Japan Analytical Ind. JHP-2
Type : Curie-point Type
Oven Temp. T 120°C
Pipe Temp. T 150°C
Pyrolysis Temp. : 590°C,
Pyrolysis Time. @ 5 sec.
| Sample Weight @ ~05mg
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® ST 4
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@ AN
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Fig.1 Rt 72 ST
Rt 59 4VCH
ST 4VCH
ST 4VCH
Table 1 Gas chromatagraphic conditions
Instrument : Shimadzu GC-7 AG
Column : 5% OV-101 on chromosorb GAW DMCS@80~100 mesh) 2 m/3 mm, glass column
Detector : FID
Column Temp: Kept at 60°C for 4 min. and then programmed to 200 °C at 10°C/min.
Carier gas ¢ He, 50ml/min.

Integrator 1 Shimadzu chromatopac RIA
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Fig.1 Pyrograms of Styrene Butadiene
copolymers
Column 5 OV 101,2m
Column Temp. 60 200 10 /min.
Pyrolysis Temp. 590
Pyrolysis Time 5sec.
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ST/4VCH ( Ratio of peak area)
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Relationship between the ST/AVHC
styrene content

Column 5 OV 101 2m
Column Temp. 60 200 10 /min.
Pyrolysis Temp. 590

Pyrolysis Time 5 sec.

Fig.2

Table 3

Table 3 Reproducibility of peak ratio (ST 4 VCH)

g T Styrene content| 5o | 93 | 459 | 63% | 85%
1 0.52 2.34 8.2 42.9 | 194
2 0.52 2.49 8.4 42.0 {200
3 0.51 2.46 8.6 36.0 192
4 — 2.44 6.5 - —
5 — 2.50 7.2 — —
Average 0.52 2.45 7.8 40.3 | 195
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Fig.3 AN (7)
4VCH Flg.4 Relationship between the AN/BU and
BU content of acrylonitrile
Fig.3 BU AN Column 5 OV 101 2m
Column Temp. 60 200 10 /min.
AN Cs Cs Pyrolysis Temp. 590
Pvrolvsis Time  5sec.
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Retention Time
Fig.3 Pyrograms of Acrylonitrile Butadiene
copolymers
Column 5 OV 101 2m 5
ColumnTemp. 60 200 10 /min. 2250cm ' 700cm *

Pyrolysis Temp. 590 ST 70

Pyrolysis Time 5 sec. ST 75
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Relationship between the ST/AN and

content of styrene
Column 5 OV 101, 2m
ColumnTemp. 60 200 10 /min.

Pyrolysis Temp. 590
Pyrolysis Time  5sec
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Fig.5 Pyrograms of Styrene Acrylonitrle
copolymer
Column 5 OV 101,2m
Column Temp. 60 200 10 /min.
Pyrolysis Temp. 590
Pyrolysis Time  5sec
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Pyrograms of ABS
Column, 5 OV 101 2m
Column Temp. 60 200 10 /min.

Pyrolysis Temp. 590
Pyrolysis Time  5sec

A ST 62 BU 14 AN=



28

Table 4 Determination of Styrene

Butadiene

and Acrylonitrile content in ABS

Sample \\w

PGC(%)

IR (%)

Kjeldahl (%)

Styrene

62

66

A Butadiene

14

10

Acrylonitrile;

24

24

Stvrene

42

54

B Butadiene

32

23

Acrylonitrile

26

23
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Pyrograms of Heat resistance ABS

5 OV 101 2m
60 200 10 /min.
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5sec.
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