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Applicatio of Thermofractography to Polymer Analysis

Yoshiaki SEKIKAWA Kazuo WADA and Tadao KADOSAKA
Central Customs Laboratory Ministry of Finance
531 Iwase Matsudo Shi Chiba Ken 271 Japan
Osaka Customs Laboratory
4 10 3 Chikko Minato Ku Osaka Shi 552 Japan

Thermofractography (TFG) was applied to the multifarious samples in order to
discriminate e g ion exchange resin (as a solvent insoluble substance) diplomorpha
and edgeworthia in bast fiber (as a natural product) and dimer acid (as a liquid
substance) As the result it was found that discrimination was done very well since
thernofractograms showed reproducible paterns

It has been clear that TFG has many advantages as follows

1) This analysis is very simple and is carried out in a short time

2) Itis possible to discriminate multifarious samples with small quantity

3) There is no necessity for doing previous treatment

4) From this principle and technique this would be applicable to the separation

and detection in wide fields
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Fig. 1 Schematic TFG apparatus used in analysis
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Fig.2 Chromatogram of ion exchange resin
(Amberlite IRA 40 styren basis)

Developing solvent : Chloroform
Detection: @ 1. vapor

O 25404
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Fig. 4 Chromatogram of chinese diplomorpha
(Kurokawa)

Developing solvent . benzene-ethyl acetate-
petroleum ether (4 : 3 . 2)
Detection : (D 25404 (T > 3600A
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Fig.5 Chromagram of Philippine diplomorpha
(Kurokawa)

Developing solvent . benzene-ethyl acetate-
petroleum ether (4 : 3 : 2)
Detection : (" 2540A (T > 36004
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kolor after developing
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Fig. 6 Chromatogram of Philippin diplomorpha
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petroleum ether (4 : 3 : 2)
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Fig. 7 Chromatogram of Japanese edgeworthia

(Kurokawa)

Developing solvent : benzene-ethyl-acetate
petroleum ether (4 . 3 . 2)
Detection : (D 25408 (T 136004

.o These zones appeared characteristic
color after developing
1 :Yellow 2 :Pink 3 : Brownish

purple
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Chromatogrfm of Chinese edgeworthia
(Kurokawa)

Developing solvent : benzene-ethyl acetate-
petroleum ether (4 : 3 : 2)

Detection : (C D 25404 (7> 3600A
"7 These zones appeared characteristic
color after developing

1 : Yellow 2 :Pink 3 : Brownish
purple
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Fig. 10 Result of reproducibility of chromatograms
on pyrolysis products (Isothermal)

A Philippin dipromorpha (shirokawa)

B Japanese edgeworthia (sarashi)
Pyrolysis temperature 320  Pyrolysis
time 2min.

Developing solvent benzene ethyl acetate
petroleumether (4 3 2)

Detection U V
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Chromatograms of diplomorpha and
edgeworthia at isothermal pyrolysis

Philippin diplomorpha (kurokawa)
Philippin diplomorpha (shirokawa)
Chinese diplomorpha (kurokawa)
Japanese diplomorpha (kurokawa)
Chinese edgeworthia (kurokawa)
Japanese edgeworthia (kurokawa)
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Japanese edgeworthia (sarashi)
Pyrolysis temperature 320

Pyrolysis time 2 min.
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Fig. 12 Chromatogram of oleic acid
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Fig. 13 Chromatogram of linoleic acid
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Fig. 14  Chromatogram of dimer acid
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Fig. 15 Chromatogram of imported good as

dimer acid
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Fig. 16 IR spectra of pyrolysis products of dimer
acid at various temperatures
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