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Abstract — We investigated the charging characteristics of a conducting solid sphere (glassy carbon sphere) compar-
ing with that of a water droplet and check the applicability of the perfect conductor theory. For the systematic research,
sphere size, applied voltages, viscosity of the medium were changed and the results were compared with that of corre-
sponding water droplets and the perfect conductor theory. Basically, a glassy carbon sphere follows the perfect conduc-
tor theory but the charging amount was lower as much as 70~80% of theoretical prediction value due to oil film formed
between electrode and a carbon sphere. We hope this result provides basic understandings on the solid sphere contact
charging phenomenon and related applications.
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Fig. 1. Schematic of experimental setup.

HE g o F x|kl ©Aqixr}
T o= FJsto] AAsliglet AE
L o] Ao [26,27] S 4= ATk,

(Cannon EOS 100D) LED =
P2 SEahs EA RAYL
o) thgk Rk ApAeE A

AP E 2 A 2 (Shin-Etsu KF-96) 3 =7} 100 cSt, g
ol 7] ATEE= 6.87 x 1074 S/mo|v}. 2 d o] A
B7] 98l THE7} 1000 St 2 DS AFE-E A
SBIATHU I 980 kg/m’, 7] AL 6.87 x 107 S/m). A &=
AZE FEd BaU A (Alfa Aesar, WE 1420 kg/m?, 17] A =%
10% S/m)E AR A NA 0 2= 25457, T. Baken)E Al
Balrt. 1A EAE S50 obd fEld BRI ARSSE o] i
AEFA A Z2) Yol nRwA md deZeds U 2}
O)7F F 2ETE AFSE A9 A7) % 29 E 5 U]
FEol ok 4 ek 2 9] sPdEET} U et A o] Erbs
317] wizoloh, el §AgAe] A, A 247 Wk Ajo]
7h 732 o & 217 e Fig. 1 shckel] e vlel 32o] 2 o]l
AR HEFA A A YoM o] 7RsRit.

noFoL
o2
ol
S
>
cl

RUBEN TR (o )
2 2 oy e
~
30 ope
oy 2
L i3
4 o %
TEEEE
=2,
o
Ky
%
S,

AolellA] g3 5% 3] ek, T
3 1= )] RS B B Pk
Fogo e 2 ARk 9F o] 91317} Lheht

il
FE3 T oju]x] B4 L2 73S (Labivew vision assistant)

o 1o
o o o lo
e )

o
flo o
%
=)
il
offt 11

= 2R LU ox op Mo fo

>,

;

Korean Chem. Eng. Res., Vol. 54, No. 4, August, 2016



570 R

Fgato] Al W oA o] 91] FHE dofdich Alglel ke 4%
o 91 RS Fashd N9 =, A W] o] F HE F
e qlom o] wf g e S A7 ofsf gAlol= &
Lof st & AE Alagel T4 FZollA Ak S
LAl A == o= Akl 7Fi A= 713 2.9l o))
Q) z}of| ZHg-3)= A et o] glo] &S o|FT| RO e AEA Y
%] (Stokes regimeye 7Hg $F A3 Ak o]8shd FHE A7t
7L Qe F Aok FEE 7 A AoH27 A5SHCE &
Aoz dAke] sk 4 9 A el et Bk Mgt 8-
26].

o] Aol 2klo] 75 st}

d

mzm

—
O’\

[u]

3. 20 H 0E
3-1. REIY EARIKIRL +8MNO| 2SEE B H|W
e 'l Akl 8o A o] T 7 vl 918l WA Fig. 2
oAM= ATl whE 913 W3k HRE o] &) ARt mhE S W
SF= Foto] vlaa] Botrh Sl 5o R s a4l
ko w2 A8y witell AP ko] SR FAolE A
ol F=o® ol Fshs el dldatal W= k=l =
O % o gehs HAYS =0 HEE Yehtr "ot wkebA] At
S5} oM SO0 B2 oA Fo® = Aol dAE A
=l F-5is]= =3tol] gt 'rrfj/]’\L eAd2ke] 79 Fig. 2a°ll

le

LR e} 320 A5 el mjR Alzlo] gl o) -
42 Sl 42 Qekelole Eel= 22171212001 el 150 2

o - 2590 ki Aol 150 % ofsh
SN2} ulawal fre TasiAe
B DY S U N PR

Velocity(cm/s)
N o N
‘(./'

VARYA

-4
Time(s)
Impact moment
(k) 4 :
2 2
IS
RS
2 0
8 1 3
9 2

Time(s)

Fig. 2. Comparison of the velocity distribution of (a) a glassy carbon
sphere and (b) a water droplet.
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