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The Charging Characteristic and the Electronic States of Polymers
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The relationship between the charging characteristic and the electronic states of polymers is studied using
the technique of photoemission measurement. From the experimental results obtained for 13 kinds of poly-
mers, it is found that the amount of charge generated on polymer samples has an intimate relation to the pho-
toemission characteristics except PS and PET: the threshold energy, quantum yield in the range of photon
energy of 3.49-4.77 eV and the slope of photoemission spectra in the range of photon energy of 3.49-4.51
eV. The threshold energies of photoemission from all of polymer samples examined are between 3.07 eV
and 3.40 eV. Some polymers tend to charge positively and others tend to negatively by contact with stain-
less beads of which threshold energy of photoemission is 3.80 eV. From the result mentioned above, poly-
mer surface is considered to have non-uniform distribution of electronicstates. Considering this idea,new
model for contact charging of polymers with metals is presented. ‘
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Table! Polymer samples examined.

Sample Marker Abbreviation
Nylon 6 Unitica Nylon 6
Nylon 12 Daicel Chemical Industry Nylon 12
Polyvinyl alcohol Unitica PVA
Polyethylene terephthalate Unitica PET
High density polyethylene Mitsubushi Petrochemical HDPE
Linear low density polyehylene Mitsubushi Petrochemical LLDPE
Polypropylene Idemitsu Petrochemical PP
Polytetrafluoropropylene Du Pont PTFE
Tetrafluoroethlene-hexafluoropropylene Du Pont - FEP
Tetrafluoroethlene-perfluoroalkylvinylether Du Pont PFA
Cellulose actate Fuji Film CA
Polymethyl methacrylate Mitsubishi Rayon PMMA
Polystyrene Idemitsu Petrochemical PS
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Fig.2 Charging tendency of polymers.

(a) Data obtained after single measurement, (b) Data
obtained after 10 times measurements and 20 times mea-
surements.
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Fig.3 Spectra of photoemission of
PET, Nylon 12 and PTFE.
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Table 2 Threshold energies of photoemission from polymers.

Sample Threshold Sample Threshold
Energy [eV] Energy [eV]

Nylon 12 3.07 PS 3.20
PMMA 311 PP 3.22

CA 3.13 LLDPE 3.26
Nylon 16 3.15 PTFE 3.29
PET 3.17 FEP 3.30
PVA 3.18 PFA 3.40
HDPE 3.19
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