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Abstact
The development of material separation technique for waste plastic recycling are the
necessary situation according to restrict by law the reclamation and incineration of waste
plastic after. 2004 year, yvith enforcement of EPR (Extended Producer Responsibility) system. As
the this study is the research on the development of electrostatic separation techniques for
recycling of life circles waste plastic, it can improve separation efficiency according to
development of charging material and charger. Therefore, we developed the charger and

electrostatic separator to increase charging efficiency and material separation per object
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plastics, using these equipments, we removed PVC up to 99% from two kinds of mixed
plastics. And in case of restricting PVC content such as PET, we developed the separation
technique that can remove PVC up to 99.99% from PET with PET recovery about 80%. Also,
as we separated over 98% for three kinds of mixed plastics, and then established material

separation technique to increase recycling of plastic.
Key words: electrostatic, waste plastic, material separation, recycle
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o wel AdRES FAANE g ok viAGAA AN EY IditHow ALGHE A FAE Inculet
et al’®9] rotating cylinder$} fludized bed, Yanar and Kwetkus'"®] cyclone, 7183 Higashiyama
et al.'?¢] vibrating feeder?’t 912.™, ©] ¥l honeycomb, spiral tube charger, agitator 5 1t}
A AFAL BEFZY A7H EAoldd FE 3, FEAY, £%, 25, AR EF ¥E, IA
gt 22 b 248 o IFEL Lon T2 EEE, H7MA, EUAEHY Il
nH ool A, o]FA TYF §A4F 2} NE2AL YAEY A AFELEL 453
71 o1}7] W&o vFAGAAEYL AAH AFA2EH AE 2Fo] vl ¢ FodH

2 47 5L HIgaE AR AP FAFAS ML, dHEL R EHEES
FUstg & e A3 AEA2dE Jideed Uk w3 AZA HEFS2E 88 2L
A 7 FAZF He PVC AAC @ SAZAE MLsto 2F TIHEALHo2RE PVC
AA A& £ es PVC, COPP, PMMA 9 3% EEg2go28E PVC AA HdEE
Hastact. 3F EZetaY ANAEY A9 B RS AAGA dAZA wet 224
o] AEAAFE AA AFY A7, F7AV, Fuek, AL Ad, Bl AX 59 =4
AEg sk B ATAA AdE vt FARAE AAE o] 8F EFESR2H A
g Ad27 2% & ZH2HOZREH PVCE 9% °F AAE + e Adre€S MEst
qem 3% o4 EFE EH2HE 98%old AARIE & £ gle AdrEs ALy £
2€9] ANELE =Y F U AFEY 71&E FHIAT
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AR AN dEle 229 d¥s @ ML E o8 Ao dASL dAL, A
o} AR HE2O A uy Moz sHE EFL AAVHez Egse Aotk
Fig. 12 4A9 v2ga #A43E vetd A2 =2, () YA dFx ZAFAY HF 93 o
AL, D)9 A$E A& A& HEFA o dAEYE el Uo. THAAG Zo] dA
7} A2 & gAY F& AR ZRHA FE - uEEA HY A gl Aold A F
E3 9 fermi-levelol ZolA= WHFo 2 HAAY olFo] A o HEF: F YA7E oA EAAA
BEd Az 7 v EZEAY0 YVBE YAE negative(-) &2 positive(+) 2 -3
g} olZA A2 9d FHoz sHE EF IAESE L APl 22 AUNF WE FHA
71 ¥ positiveZ 3t E UAE negative AFO 2 o] FA Hi, o9 HthE negativeZ 31"
QA= positive HF o2 o]FHo] ezt oAU, d FIHTH sl PEse ol
WHaste Axte olgm Ao By e AAY I Ed AT HAelF Fim AP
SR ANAE L YRS HEA AT T 2gn AEEALE dF87] Asto Al
2 4, AAY, Ggd F4F 28U meHo ok ok 53 &A IFIFAFC] dAFA G A
WA xage Jfde) wel AEEE&E FAAE £ Ut table 12 F EFEEHe Hddd ©E
FAAR 9 A Awe] EA(single or multistage, any conditioning, free-fall or drum type,

charging method, and the materials)& 893 Rolc},
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(a) Wall Charging (b) Particles Charging

Fig. 1. A charging principle of triboelectrostatic separation

Tablel. Summary of literatures on electrostatic separation of plastics.

Author(Year) M-stage Cond. F/D Charger Materials
Ya Kwetk C -lined
nar, Kwetkus I stage No F opper-line PVC/PE
1995. Cyclone
Botsch, Kwohnlechner 3 stages . Car dashboards (ABS-PC/
No D Rotating drum
1997. 2 stages PVQC), bottles (PET/PVC)
Vibratory feeder,
Kamptner et al. . Cable (PVC/EPDM/PE,)
2 stages Yes F Mixing drum,
1997. PVC/PE/PS, PVC/PET

Fluidized bed

PP-EPDM/PA, PVDF/acetal,
Stahl 1997. Muitiple Yes F Unknown cable (PVC/EPDM/VPE).
bottles(PET/PVC)

Fluidized bed,
Inculet 1998 1 stage No F . PVC/PET, PP/HDPE
Rotating tube

ASR(PP/PE), ESR,
Xiao 1999 Multiple No F Rotating drum | refrigerators(ABS/HIPS),
Bottles (PC/PVC)

% M. Stage: multistage; Cond.: conditioning; F/D: free-fall or drum.

3. A8 ¢ A4y

B A7 AHEE ARE 4438330 AxE 32" 98A8S AAA ALE AR
A &4 WZEHES AR sink AHZ 9 PETS PVC AEo|th Fig. 2= mhastda gady
71gk 9 717189 =43 29< ved Aez, £4ulg st 28z BYde FAH 3
o} 2¥uYe Fig. 30149 2o cutting milll 93 A& H4std 4~6mmz Y= =A
F718 oA sl A2 U5 vlF, FEND F TS @ Ao 3 A2 dE Feoz
g A8E DAY AZFH Alo)g2 AH 2atA# T Positive A7 negative AT o2 HEF
Z}zte] AbEo) )8 faraday cageE ©lE3l9 IAFE FAHIAY. Fig. 4= PVC, COPP,
PMMA 3% &% Zg29 A2y FHEL Yegd Aoz 134 APINE 35 EPARE
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Fig. 2 Schematic diagram of triboelectrostatic separator and a peripheral equipments.
(@ charger(pipe line-fluidized bed); @ electrodes; @ splitter; @ collection bins; ® high-voltage
power supply; ® feeder; @ flow meter; dryer; @ air conditioner)

Crushing < Cutting mill
y
Size control € Screen
\ 4
Charger < Pipe line, Air
y
Surface charging |« Particle charge
A 4
Passing to field [« Electrode tension
v
Products < Splitter

Fig. 3. Flow sheet of tiboelectrostatic separation unit
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(PVC, COPP, PMMA)

(+) charged

COPP, PMMA

[ (1)Tribo-E. Separation ] (Charging material : PVC)
e
o) : (Chargmg material

| (2)Tribo-h Separation | ing m

i(—) charged ﬁ+) charged

Fig. 4 Flow sheet for three kinds of mixed plastics in triboelectrostatic separation
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Fig. 5 Effect of velocity and relative humidity on charging amounts of plastics.
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Fig. 6 Effect of potential difference and splitter position on grade and recovery of plastics

in tiboelectrostatic separation.
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Fig. 7 Effect of potential difference in triboelectrostatic separation for separation

of the plastic mixed by three kinds.
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Fig. 8 Effect of air velocity in triboelectrostatic separation for separation

of the plastic mixed by three kinds.
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Fig. 9 Effect of splitter position in triboelectrostatic separation for separation

of the plastic mixed by three kinds.
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