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Abstract

Mechano-chemical reactions related to polymers, which were discovered in our laboratory,
were studied. It was found that excess charges produced by triboelectricity during the milling,
play an important role in the anomalous decay of polypropylene (PP) mechano- radical and a
mechanism for this anomalous behavior in the decay process was proposed. Conversion of the
polymethylmethacrylate (PMMA) mechano-radicals was induced by the milling of the PMMA
solid containing the mechano-radicals. No conversion of this type was induced by heat- treat-
ment. Thus, it can be said that conversion of PMMA mechano-radicals was specifically
caused by mechanical agitation. Conversions of polyethylene mechano-radicals were also
found by long- time milling of PE solid containing the mechano-radicals. The same conver-
sions were found for the PE mechano-radicals by heat-treatment at temperatures above 110°K.
No mechano-chemical conversion was observed for PP mechano-radicals, which require higher
temperatures exceeding 213K for thermel conversion. When these mechano-chemical conver-
sions were compared with thermal ones, the temperatures at the sites which trap mechano-
radicals were estimated to be between 110K to 213K when the bulk temperture of the sample
was kept at 77K. Four possible mechanism 1. e., a direct process of mechanical agitation,
local heating due to friction, the effect of fresh surfaces produced by fractures, and the effect
of triboelectricity, were discussed.
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Fig.3 The ESR spectra observed in vacuum at Fig.4 Temperature variation of the ESR spec-
77K after various milling times of poly- frum of the PMMA mechano-radicals
methylmetacrylate at 77K. Milling time produced by 2 hrs milling at 77K. The
are 0.1 hours (a), 5.0 hours (b) and 18.0 temperatres in the figure are the heat
hours (c), respectively. treament teperature.
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Fig.5 ESR spectrum of PE mechano-radicals
produced by lhr milling at 77K (a) and its
changes after the additional milling at
77K for 5 hrs (b) and 23 hrs (c).
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Fig. 6 Temperature variation of ESR spectrum
of the PE mechano-radical produced by 1
hr milling at 77K (a) original spectrum (b)
after the heat treatment at 123K for 10
minutes (c) after the heat treatment at
143K for 5 minutes.

.-2-5—6. Fig.7 ESR spectra of PP mechano-radicals. No

changes in the spectra after the additional
milling for 23 hrs at 77KK.
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Fig.9 ESR spectrum observed at 77K after simultaneous fracture of PTFE and
methylmethacrylate. No wing peaks from PTFE mechano-radiccal was
observed even when the gain was increased by three times.
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