MESFEHE, 17, 3 (1993) 207-214

R TIRIITRA BT T

i 3

TR N T T

[Alfin 3 % B0 FRE TR T 5 HoKKTHE O EI S

AN B R T, E I oM KRB OB W R
(1992 4£. 9 A 18 H3%H)

Study on Electrification Phenomena of Distilled Water Sliding
upon Spinning Polymer Surface
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(Received September 18, 1992)

When distilled water droplets sliding on a polymer plate, both of the droplets and the surface
of the polymer are electrified. We have been investigated this electrification phenomena with
the tilted polymer plate (PTFE) and proposed a model for the mechanism of this phenomena.
However, only a small velocity of a droplet of 0.6m/s cloud get with the previous apparatus.
In this report the experimental results will be shown with the new apparatus, in which the
distilled water droplets can be accelerated by the centrifugal force to the velocity of several
m/s. Same as the previous report, the surface potential on a polymer surface is negative and
the droplets are charged positively. The ridge of the surface potential drew a spiral along the
footprint of the droplet. After the peak of the polymer surface potential at dripping point, the
surface potential grows gradually with the path and begins decreasing over a certain path length.
From these experimental results the modified electrification model based on the construction of
water and the behavior of their protons is proposed. This model suggests that the larger cross
section of the droplet contacted with the polymer surface, the greater electrification will occurs,
because of the increase of the charge amount maintaining in a water droplet.
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Fig. 1 Experimental apparatus with spinner.
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Fig. 2 Measuring apparatus for droplets.
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Fig. 3 Measuring system of surface potential.
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Fig. 4 Trace of a droplet. (counter clockwise, 500
rpm)
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Fig. 6 Velocity of a droplet dripping on the poly-
mer surface.

>

=
£ 200

3

o
g -100

[mm ] E
12 8 0

R
‘ \ 12

N

Z
N
> "2,

(a) 500 rpm

Surface potential [ V']

(b 1000 rpm
K7 PTFE E£mEOHEBEMDA

Fig. 7 Surface potential distribution of polymer
electrified by a distilled water droplet.
(thickness of polymer plate : 13.4 mm, view
from negative potential side)
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Fig. 8 Dependence of surface potential distribution
along the footprint of a droplet.
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Fig. 9 Relationship between surface potential and
sliding velocity of a droplet.
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Fig. 10 Dependence of charge amount of the drop-
let on rotating velocity of the polymer
surface.
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