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Electrification Phenomena of Distilled Water Dripping
and Sliding on Polymer Surface

Kyoko YATSUZUKA,* Yukio MIzUNO* and Kazutoshi ASANO*
(Received March 2, 1992)

Electrification phenomena of distilled water droplets dripping to and sliding on a polymer
(PTFE) surface have heen investigated. The surface potential on a polymer surface and the
amount of droplet charge grow with the number of dripping droplets. The potential distribution
on the surface is not uniform, but varies along streaming path. At the dripping point the
surface potential is negative, then turns to positive downstream. This electrification phenomena
depend on the velocity and the conductivity of droplets. Thinner the polymer thickness is,
greater the polymer surface charge density becomes. The contact between a distilled water
droplet and polymer surface gives rise to separation of charge at the interface, making the
droplet positive and the polymer surface negative. When a droplet begins to slide on the sur-
face, the droplet leaves some negative charge on its track and the positive net charge of the
sliding droplet will increase. When the excess positive charges of the droplet exceeds a certain
amount, some of positive charge will begin to be left on the polymer surface. Then, the sur-
face potential of the polymer surface turns to positive downstream. With this electrification

model the experimental results can be well explained.

L & L ® [

Bl & Witk & O cAE UAHERRIIHL HbHALR
TwBH, ThiEXKECREO—2 & LCERZHT
5 L5t otedll, RILKED X 5 it X %
MEEBEREVSBOBR LT L T EBRHBRTH
5CH 5. HERMEEETh A RWEOWTE, 177
A URBEROANBLEOSEENOEH, TOMWES
WBIC X 5BRERIRE, BREHOERDNLLOHES
BOPN I TERLD, 20 k5 FEENERS
%, BEEBEANOWEAA vEEZLAHER 2ERET
A X D RBLBRA DR, —ROBEREBER - TS D
DD, WEA A vORES EMOMERE, B b
CE ISR OIS A

MW R IR &, TEOTEEMOBEC X b
FRINAWEOHENBE » il RELERLD

;—U—F:mm,Eﬁ%,%ﬁ,ﬁﬁﬁﬁﬁﬁ.%ﬁﬁ
* TP RFTEE FIER TR (992 RIRTEEE 4-3-16)

Department of Electrical and Information Engi-

neering, Faculty of Engineering, Yamagata Uni-
versity, 3-16, Jonan 4-chome, Yonezawa, 992 Japan

cAET 2 HBREIV B Lo TETWEY., EBFE
s i, PEARTFORER I ETCoh, B
TR CHEMANEBCFERIND XSl &b
B, K L AHEAREMELLCE R, —fic
ik & EERBERY I mg/! (ppm) BEOL D%

A & pg/t (ppb) BEDOL DR, ZOEER
PIBEGHIRR FLE 5. 48 #S/m - (25°C) 1T Tt \ I
ARG T AR b M ST, LSl ETEOY =
— DMLy v FOTRTIE, V= —~EHED
R T AT D R Tedie B oMK X 5%ET
BERRELThISE., COLEFEHRIhBRKEETRS
14 v, BRT, #EY, B, B S
G, Eos s - vin S EPER RIS L, LSI o¥iE
RBEEVHET L LD, EEREAIhBKD
MR B2 - CE . Zhickd L, LST oiffbofs
R, 2z - vERR IOBEOBEIER sl
7m0, BAEIEOBERE v < v idfiikie X B iRk 0%
HHEEME g LC BT BE &Y,

MOS FET ‘¢ 100~200V, CMOS ¢ 250~2000V &
WhRTW3D, oD, BKI X TSR FE
THEMN, BEKNIC LTV 2—», A7, ¥y



402 (46

UT%A@fi@%%$Wﬁ°ﬁ%ﬁ§%ﬁzb,éB
mm%%%ﬁ@m%mib*ﬁ%%%ﬁm@?émgm
zﬁtﬁ%ﬁiuf%h.mmmiéﬁﬁm,vmw»
kﬂ%k@ﬁ@%@@@,WI“ND#vUW&LT@
m§m1m5%7py(vmm mEOHBLBEM S
Wm%%@mkhéﬁﬁﬁ%a
%%Bm,%7py&mm@m@%%ﬁ%%m%L,
%ﬁ@%%%lﬁ,?7n7ﬁh%ﬁ?bf%%btﬂ
%ﬁ%@ﬁ%ﬂi%k%k&ﬂb%%ﬁ%&ﬁ%bfb
5. :®l5m,m$&@ﬁmﬂ®lﬁmﬁﬁﬁom
@M%VW%K%MT%,@%&@ﬁ%'ﬁEKlD%
%ﬁ%ﬁ%i?%:&%b#of%tﬁ,%@%ﬁuw
el B STl
%%Bu,:@i5k%%?kmm@%MKlé%%
ﬁ%@%ﬁ%%&#m#éﬁmf,%7wv%mu&a
L{m%ﬁ%ﬁ%ﬁﬂk%m@?5L®%ﬁﬁ%&ﬂ%
Lf%t%,%mfﬁmzm@%mﬁﬁ?5:&,mﬁ
ﬁmmEKJWTE%ﬁmﬁﬁ%ﬁb,%@%ﬁﬁmm
ﬁ@ﬁ@ﬁﬁ@ﬁMk&%K%ﬁ?%ik%%ﬁ%bf
gﬁwh::fm,mm&@%%@%&@%ﬁ-ﬁﬁm
lé%%ﬁ%KOMT,%%hk%%%%t%@ﬁﬁ%
BaRET 5.

2. =2 B A &

%%%ﬁ@&%%@lmﬁf.ﬁ&wrﬂamm%~
1 @Omm)foﬁT,ﬁﬁé%,%%Lhﬁﬁu77
5?—#~9@%Hb.E&vb¢®m$uﬁm§hf
%b,Eﬂvrk%ﬁ%aﬂ&@ﬁmm,%m%Tém
%ﬁ%ﬁmibﬁﬁﬂ%ﬁ%ﬁ?%@%%éﬁ%f,e
&wb%%%K%ME%W%WDHHTVA

777?~&w9m@u§nkwﬁ®%%EmIVﬁ
rpx~anﬁéma.%ﬁ?ﬁﬁﬁ&%ﬁbkﬁm
&Eﬁ@ﬁ%ﬁﬁ%%kfﬁ@%géﬁmé%acaﬁ
@%6.%ﬁ%ﬁﬂ%@@%ﬁﬁﬁ%ﬁu@Zo%ﬁ%
ﬁ%ﬁﬂﬁ%ﬁ%%mfﬂﬁbt.%@%&ﬂy%&b
-, Monroe wgusEwEMEH (MODEL 244) & e,
:@%@%ﬁﬁm74—Fﬁyﬁﬂfﬁb,~ﬁm%%

Lt%ﬁ%&@ﬂ%ﬁbhd,M%ﬁ%1~hmn@%
fﬂﬁﬁ%@%ﬁm%géanMEﬁﬁia.ﬁ%%
2 Fo T AR ELAN U e A e B 2 mm CJUE L
{ﬁ%%%%%btﬁ%m6,:@%ﬁ.ﬁﬂ%%EL
@ﬁﬁ7ﬂmm¢@HW@%@%&%?%mLtﬁﬁ%
bh@-%ﬁ%ﬁﬁ@7n~f%mbﬁﬁt%&XYV
:~ﬁﬂﬁ%mmbﬁﬁ,XMkYMDAﬁ%%Kfn
~f&ﬁﬂﬁ%?%@:?bﬁ,@&ﬁﬁ)%kﬁbf,
z&ﬁ%m%ﬁ?%.%ﬁ%&%@ﬁﬁ%;@fn»f

wEEEAa #16% H56E (1992)

: Shield electrode
N

Faraday cage

® 1 EREE
Fig. 1 Experimental apparatus.

Probeg
Polymer dﬁ

U
4

Personal
computer

R 2 EWEMSANEEE

Fig. 2 Measuring system of surface potential.

Dripping point

3 WRE) R & WEERR

Fig. 3 Coordinates for measurement of surface
potential.

BEEESE, A/D ZPEAE LT NEC fit<—
yfw:yﬁ;—ﬁ?@%lkﬁbﬁ&,f*5%7ﬁ
vﬁ—?4%ﬁﬁﬁﬁb,%ﬁ%&%ﬁ%&ﬁ%7%ﬁ
LCHIT 5.
K%&?m,%ﬁ?ﬁﬂ&bfnﬁ1%mm,ﬁ§w0
~300mm, EX 3.2, 6.2, 10.4, 13.4mm o PTFE
Bar . FoRRR BRI A fok e 3 1
%?-%Téhhﬁﬁm,@ﬁﬁﬁﬂfﬂﬁéhk%%
T L, ylnci- CHEEE Lmm RET 5. #Ke
m,*wﬁfﬁﬂw—kvvﬁﬂm%GJTMﬁbb
W 30~50 #S/m DA A VEBKEH . A4
Sk OUBIRE, HEENTHEEMONER CM-

R




+1000

potential [V]

8
<
T
]
]
=N

() \
. \'& y=120
-20
j 0 y
+20
(b)

y=120

unit :mm
M4 T - BBHERoRSTFREBLSM
Fig. 4 Surface potential distribution of polymer
electrified by distilled water droplets.
t:10.4mm, L:120mm, 6 :40deg
(8) view from positive potential side
(b) view from negative potential side
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Fig. 5 Dependence of surface potential distribu-
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Fig. 6 Relationship between sliding velocity and
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Fig. 17 Model for electrification by distilled water droplets sliding

on polymer surface.

(a) electrification by first droplet
(b) electrification by successive droplet
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