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Feasibility Study on Discrimination of Food-Grade Reclaimed Plastics Based on Processing History
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Abstract : Taking common food-grade plastics such as low density polyethylene(PE-LD), polypropylene(PP), polystyrene(PS)
and polycarbonate(PC) as research objects, a twin-screw extruder was used to process them many times for simulating the processing
history of their reclaimed plastics, then the feasibility of ATR-FTIR, MFR, GPC, TGA and tensile strength tests for discriminating
the reclaimed plastics with different processing history were investigated. The results show that ATR-FTIR can be used for
discriminating PE-LD reclaimed plastic preliminarily because a new methyl characteristic peak appears in ATR-FTIR spectrogram
of PE-LD reclaimed plastic processed 6 times, but the methyl characteristic peak of PE-LD reclaimed plastic processed one time
is not obvious, so the ATR-FTIR method has certain limitations. The molecular weight or polydispersity index of PS and PC only
decrease or increase obviously after processing them many times, so the GPC method is only used for discriminating PS and PC
reclaimed plastics which are processed many times in the past. The TG curve of PC reclaimed plastic is different with that of its new
plastic, but the curves of the other three reclaimed plastics are not different with those of their new plastics, so the TGA method is
only used for discriminating reclaimed PC plastic. With processing times increasing, the MFR of PE-LD decreases and its tensile
strength increases gradually, the MFR of PP, PS and PC increases gradually and their tensile strength decreases, which indicate that
the MFR and tensile strength method all can be used for discriminating the four common food-grade reclaimed plastics.
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