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TG-FTIR Study on Thermal Degradation of Polyethylene/Graphite
Intercalation Compounds
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Abstract: Flame retardant properties of polyethylene (PE)/graphite intercalation compounds(GIC) intercalated with
phosphorous compounds were evaluated by limiting oxygen index (LOI). Thermal degradation behaviors of PE/GIC
were investigated by means of thermogravimetric analysis(TG) coupled with Fourier transform infrared spectroscopy
(FTIR). As a result of LOI, appreciable distinction could be revealed between flame retardant properties of PE/GIG,
among which PE/GIC intercalated by ammonium polyphosphate possessed the maximal LOI value. The results of TG-
FTIR show that there are partially thermal degradation of PE at low temperature and thermal oxidation degradation.
These phenomena could be reasonably interpreted by redox process of GICs during their volume expansion which

contributes to thermal oxidation process of PE and promotes charring and graphitizing process.
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Table 1 LOIs of PE flame retarded with GIC

Sample EV#* / (mL-g™) LOL/ %
PE/T-PA-SA-GIC 230 27.0
PE/T-AP-SA-GIC 280 27.5
PE/T-APP-SA-GIC 240 29.0

#Expansion volume of GIC.
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Table 2 TG data of PE/GIC

Sample Loading of GIC / % Ts% °C T.% °C R, #*% [ (%-min™) Residue at 800 C / %
PE 0 438 473 63.7 0.49
PE/T-PA-SA-GIC 33 371 464 31.8 25.8
PE/T-AP-SA-GIC 33 375 467 324 259
PE/T-APP-SA-GIC 33 384 467 33.1 24.8

* Temperature at 5% weight loss;
**Temperature corresponding to the maximal weight loss rate;

##% Maximal weight loss rate.
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