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Thermal Analysis of Polyarylsulfone Aged by Hydrochloric and Nitric Acids

Kunio Nakamura* and Masataka Kobayashi**

This paper investigated the thermal behavior of polyarylsulfone (PSF) films aged by
hydrochloric (HC1) and nitric acids (HNQO3). The thermal decomposition and glass transi-
tion of PSF films were evaluated using thermogravimetry (TG) and differential scanning
calorimetry (DSC). The TG curve of untreated PSF film shows a two-stage process, while
TG curves of aged films show a three-stage process. The weight loss which was found in the
aged films at low temperature region, below 300°C, is considered to be due to the decom-
position of PSF with low molecular weight. This suggests that a part of PSF is decomposed
by HCl and HNO;. The glass transition temperature (Tg) of PSF decreased as the period of
treatment in the acids was increased. However, Tgs of the samples increased when the
samples were immersed in 15% HCI, concentrated HCI and 15% HNOj; for more than 120
days. The decrease of Ty showed a good linear relationship with the increase of weight loss

near 230°C.
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Table 1 Aging conditions of polyarylsulfone films by
hydrochloric and nitric acids.
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Fig. 1 TG curves of PSF films aged by d-HCI, d-
HNOj;, ¢-HCl and c-HNO; for 60 days.
Dotted line shows TG curve of untreated
PSF film. Heating and air flow rates are
10°C/min and 80 ml/min, respectively.
Table 2 Activation enrgy of decomposition of
polyarylsulfone films aged by hydro-
chloric and nitric acids for 60 days.
Aging ' Decomposition stage
condition  p (300°C) 1(~560°C) II(560°C~)
untreated - 87 108
c-HCO 28 79 90
d-HCl 31 81 103
c-HNO, - 64 45
d-HNO, 22 76 96

unit = Kcal/mol
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Fig. 2 DSC curves of PSF films aged by c-HCI

for 20 days to 250 days. Scanning rate is
10°C/min.
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Fig. 3 The relationship between Tg of PSF films
aged by c-HCl and d-HCI and immersed
periods in the acids.
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Fig. 4 The relationship between Tg of PSF
films aged by c-HNOj; and d-HNOj3 and
immersed periods in the acids.
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Fig. 5 The relationship between Tg of PSF films
aged by d-HCl and d-HNO; and weight
loss at about 250°C in TG curves.
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