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Observation of Charge Distribution on the Surface of Polymer Films
Using Kelvin Probe Force Microscope (KFM)

Tetsuhiro HASE* and Yuji MURATA*
(Received May 6, 1997)

The microscopic potential distribution as well as the microscopic morphology on the surface of
spherulitic and nonspherulitic regions of polypropylene films were measured using a Kelvin Force Prove
Microscope (KFM) after the surface was charged by contact with the gold-plated tip of the KFM prove.
Both regions generate negative or slightly positive charge by contact, and the absolute value of the
potential in the outside region of the spherulite was higher than that in the spherulite. The measurement
of the microscopic potential distribution on the sample surface charged by means of an electron shower
was also carried out. In this case, the absolute value of the potential was higher both in the outside region
of the spherulite and the interface between the spherulitic and non spherulitic region in comparison with
the spherulite. In highly charged regions, high-density electron traps were considered to distribute, and the
characteristics of contact charging can be explained by considering the distribution of electron traps. The
difference in the distribution of electron traps in the different regions on the sample surface was confirmed
by the results obtained by photoemission measurement.
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Fig. 1 Traces (a) and surface potential distribution (b)
after contact with the tip of KFM probe in the
case of rapidly cooled polypropylene.
Scanned area : 20 ym square.
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Fig. 2 Traces (a) and surface potential distribution (b)
after contact with the tip of KFM probe in the
non-spherulitic region of slowly cooled poly-
propylene.

Scanned area : 20 ym square.
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Fig. 3 Traces (a) and surface potential distribution (b)
after contact with the tip of KFM probe in the
spherulitic region of slowly cooled polypropylene.
Scanned area : 20 ;m square.
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Fig. 4 The surface image of spherulite etched for 30 h.
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Fig. 5 Traces (a) and surface potential distribution (b)
after contact with the tip of KFM probe in the
non-spherulitic region shown in Fig. 4.

The sample was etched for 30 h.
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Fig. 6 Traces (a) and surface potential distribution (b)
after contact with the tip of KFM probe in the
spherulitic region shown in Fig. 4.

The sample was etched for 30 h.
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Fig. 7 The potential after contact with the tip of KFM
probe in the case of etched and unetched samples
with different surface structures.
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Fig. 8 The surface image (a) and potential distribution
(b) of spherulitic sample charged by an electron
shower.

The sample was etched for 1h before the measurement.

Scanned area : 20 ym square.
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Fig. 9 Effect of electron-shower charging on photoemis-
sion characteristics of etched and unetched poly-
propylene of different structure.
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