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' Fig. 2 The total ion chromatogram of PC1 A and PC2 B at different desorption temperatures
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Table 1 Desorption products of poly bisphenol A carbonate obtained by Py-GC/MS
No. The name of the desorption product Structure CAS No. Retention time” min
1 2 2-Bis 4-hydroxyphenyl propane BPA HOOH 80-05-7 11.5
2 Phenol 4- 1-methyl-1-phenylethyl - PA OH 599-64-4 10.0
3 Phenol 2 4-bis 1 1-dimethylethyl - 96-76-4 7.9
HOi; >—~»
O
4 Diphenyl carbonate @\O)J\O/Q 102-09-0 9.1
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Fig. 4 The decomposition mechanism of PC at 300°C
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Table 2 Pyrolysis products of poly bisphenol A carbonate obtained by Py-GC/MS
No. The name of the pyrolysis product Structure CAS No. Retention time min
5 Carbon dioxide CO, 124-38-9 1.4
6 Phenol Q OH 108-95-2 3.8
7 Phenol 4-methyl- @0H 106-44-5 4.5
8 Phenol  4-ethyl- @OH 123-07-9 5.3
9 Phenol 4- 1-methylethyl - ; < > OH 99-89-8 5.7
10 Phenol  4-propyl- < > OH 645-56-7 5.9
11 p-Isopropenylphenol ; < > OH 4286-23-1 6.3
12 Phenol 4- l-methyl-1-phenylethyl - PA OH 599-64-4 10.0
13 2 2-Bis 4-hydroxyphenyl propane BPA HOOH 80-05-7 11.5
14 4 4'-Ethylidenediphenol HOOH 2081-08-5 11.0
Z
15 Naphthalene ~ 6-Methoxy-2- 1-buten-3-yl - OO 101327-54-2 11.3
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Fig. 5 The decomposition mechanism of PC at 500°C
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Fig. 6 The decomposition mechanism of PC at 600°C
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STUDIES ON THERMAL DECOMPOSITION OF FOOD GRADE POLYCARBONATE

ZHANG Wei' > GAO Xia'> WANG Zhaohui' JIANG Xiaoyan' XU Hua'’

Y Haidian District Institute of Products Quality Supervision and Inspection
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Abstract The thermal release products and thermal decomposition products of four food grade polycarbonate PC

samples were studied by pyrolysis gas chromatography-mass spectrometry Py-GC/MS . The degradation products of
PC samples were detected at difference desorption temperatures and different pyrolysis temperatures. The results
showed that there was different between chemical components out-gassing from PC pellets polymerized with different
methods the initial out-gas was produced at 200°C for all PC samples. Mainly phenol-end groups out-gas was
produced. More chemical components produced at higher temperatures. The thermal decomposition mechanism was
also explained by analyzing the pyrolysis products. During the pyrolysis process PC molecular chains can be
cleavaged and the fragments were rearranged. The pyrolysis products were mainly phenolic compounds. Whereas
some phenolic compounds for example bisphenue A were harmful to human beings The potential phenolic
compounds in PC food package materials should be examined and their special migration should be strictly limited.
Keywords Food grade polycarbonate Pyrolysis gas chromatography/mass spectrometry Thermal release Thermal

decomposition





