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Study on aging behavior of nylon tableware under hot-oxygen condition

SUN Meng—Jie*, LI Jie-Jun, YANG Jian-Ping, YUAN Lin-Yan, LIU Jun

(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 201114, China)

ABSTRACT: Objective To study the accelerated aging behavior of nylon tablewares by differential scanning
calorimetry (DSC) in situ hot-oxygen and analyze the effects of aging temperature and aging time on the melting
point and thermal stability of samples. Methods The relationship between aging temperature and aging time and
molecular structure changes of samples was investigated by Fourier transform infrared spectroscopy (FTIR). Results
The short-term aging effect of the sample was not obvious with the increase of DSC thermal oxygen aging
temperature in the range of simulated use temperature of 100-260 °C. Under the condition of the extreme use
temperature of 240 °C, the aging effect of the sample was dominated by oxidation, and with the prolongation of the
hot-oxygen aging time, the branching and chain scission degrees of the sample molecular chain were intensified. The
overall oxidation stability got worse, with the cross-linking phenomenon. Conclusion When the thermal oxygen
aging time is less than 30 min, the commercial nylon tablewares have good heat-resistant and oxygen stability under
the condition of the extreme service temperature of 240 °C. However, if the thermal oxygen aging time is extended to
more than 60 min, its internal structure may change due to thermal oxygen aging and produce ketone and other
oxidation products, which has a safety risk.
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Fig.l Infrared spectrums of sample A under different thermal aging temperature treatments
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Fig.2 Melting curve of sample A without thermal aging treatments
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Fig.4 Infrared spectrums of sample A under different thermal aging time treatments
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Fig.5 Melting curves of sample A treated under different thermal
aging time treatments
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Table 1 DSC analysis results of sample A under different thermal aging time treatments

G B R Tl AR 1 1 B2 /°C Ja Ve /°C SMFERE RS 1R IR °C

A-0C 254 267 275
A-240C-10M 245 264 275
A-240C-30M 243 262 273
A-240C-60M 243 262 273
A-240C-90M 243 262 274
A-240C-120M 244 260 274
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