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The environment of our world has been polluted by an enormous amount of plastic wastes that come
both from industries and homes. One of the attempt for recycling such plastic wastes is liquefaction to
be molded, or to be decomposed to lighter organic compounds which can be used as a fuel or synthesized
to make plastic reproductions. In this case, an impurity of liquefied plastics degrades the quality of
reproduction. The aim of our research is to seek a suitable way to remove solid impurities from liquefied
plastic waste by means of electrostatic force. In the present study, the liquefied plastic is simulated with
an insulating liquid, silicone oil. Carbon, glassy carbon and 1 to 2 mm diameter steel, were used as
spherical conductive solid impurities. The motion of the particle in silicone oil was observed by means .
of a video microscope. The threshold voltage, that the particle starts to move, agreed well with theory.
Above the threshold voltage the particle motion consists of four stages: upward motion, standing still at
the upper electrode, downward motion and again standing still at the lower electrode. In the process of
upward and downward motion the particle decelerates before it reaches the electrode. It suggests that the
liquid between the particle and the electrode acts as a damper. The standing-still motion on the electrodes
can be explained by accompanying liquid flow caused by the particle motion. When the particle reaches
the electrode, the pulsed current flows which corresponds to the charge transfer between the particle and
the electrode. The particle charge can be calculated by integrating the pulsed current. The results indicate
that the charge is transferred by an electric discharge through the oil film between the particle and the
electrode.
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Fig. 1 Schematic diagram of experimental apparatus.
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Table 1 Properties of particles.

Particle Shape Diameter [mm] Density [kg/m?) Resistivity [Qm]
Carbon Oval =06 3500 1.375% 1075
Glassy carbon Spherical 2.0 1500 40~45x 1078
:t:i ; Spherical ;‘g 7900 9.71% 10~
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Fig. 4 Threshold voltage of particle motion.

(a) Glassy carbon [diameter : 2mm] , (b) Steel [diam-
eter : 2 mm].

4
Go=Eo=3 723 (o — Pm) & (2)

2T, pu WITFOEEke/m), pn ¥V I —YHO
g (kg/m), g @ ESIMMEEE (m/s?), 4o IR THB) S
DIz & OREEFRRE(C]

KFIEB 202 L& (E=E) ORFOERE @
3 () RTEZ6NTWEDT, ERERALT, AT
BB R BRIA S 5 B

_Arlpu—pm)g
Eo 1.65% 3¢ 3)

%182, ZOREEREREdm] 2,0 T, WTOESH




—HREIUC B T B AR OERR GBI F OEE) (EiFh)

HEE (WIEAEL Vs k%3,

— 4" (v pm)
Vs=d 1.65%X 3¢ £ (4)

72U, ZOETNTHHAEBIIERECEI»NTWE
LREEN TV,
M4wHERE2mm DS 7y ¥y —h—Ky, RF—VHF
OHNERBE LR, ¥V a— VT I - ETE
REHR T TEEMPRIIC R FEE S, BT 2B
Wby s, RFOEBEEMEIC T A A AT THE -
SKELC, RFH EEEBIC I > TS 10 2 BE 0%
EZmiEREE s LTREL 2, XX 4) OFtE/KR
EEBRAIER B IR T 510 HTz - T, EROBMMIE 2 MR
ReFszrdcasnrwot, BHREREZ 6mm» s 12
mm £ T2mm B TEZ TRNFOREBKCODWTHERET
EH L3k U7. HPOB#IE, 1X10*m?/sDy ) a—
SHEZH LT, R @) KVEHBELLERTHE, vV
— OB X 2 BEEOE, 1%RE /NS, BY
MABEOFEMBEICEME LA LR VDT, FE 1107
m?/s W AEFEETRES R, ZOBRLY, B
HRUEE i AR IR L BB R H 2 2 e b B, &
7o, R 4) hoRWIEERBRBEELET S, 7Ty
VA =R THORAF —VRFTHEBRED TR LEm D
THBH, BEAE—HLTWS, 20O Eehd, HNE
REETORNTFOFERY, BELCE»NIEE RN

YT
K 6 ¥FOLTES

239 (31)

TOBRICL 2FEHEON 4) XVEtETEszen
bhole, AF—NVRTFRT T vy —n—RUVBFE DK
SIAEBEENE L, Ve OFEMERT 7y v —h =R vk
FOM36ETHY, EBRMHEDL3.21~3.56 L IFIZ—3 L
Twed, ¥ I —HOMENR < 7% 5 18 EFRTF ORIY
BRBESE o T 525, S, KTFHSEE» B
T2LEORFOLTHLREE X T 2R ORE L
Ezohs,

Bl S — RN FOBRNBABEE RS, H—R ki
FREREL D 2R VENBEECHXEDE, HMFBRO

ST T T T T T T T T
—&—— Vacuum treatment i
— 4 [ —&— Initial measurement N
> r . ]
& 4
% . f * -
S 3 [ Viscosity : 3X10m% - ]
2 I y m°/s - R
Q
> -
=2
o = -
& 2
°
5]
=
=i
b=
= —
0 1 1 1 L
4 6 8 10 12 14

Gap [mm]

B 5 WHERFAEE (2 —RRTF)
Fig. 5 Threshold voltage of particle motion (Carbon).

Fig. 6 Pictures of up-and-down motion .of particle.
(i) Settling on lower electrode, (ii) Upward motion, (iii) Settling on upper electrode,
(iv) Downward motion. Glassy carbon, Viscosity : 1X 104 m?/s, Gap : 10 mm, V, : 6 kV.
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Fig. 12 Particle velocity in up and down motion.
(a) Glassy carbon, (b) Steel [diameter : 2 mm].
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Fig. 13 Dependency of particle charge amount on
applied electric field.

‘(a) Glassy carbon, (b) Steel [diameter : | mm], (c) Steel

[diameter : 2 mm].
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