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ABSTRACT

Triboelectrostatic Separation process is a technology that different particles charged after contact and rubbing different mate-
rials are separated in an electric field. At this time, charged polarity of different materials depends on their own work function.
Therefore this study discovers work functions of various plastics and determines charging characteristics for the specific opti-
mum operation condition. The experiment is conducted with two sample sets composed of various different plastics. Each sample
is charged by contact and rubbing different materials. Surface charge of charged particles is measured by Faraday Cage. The spe-
cific work function of an each plastic is driven by measured charging amount and charged particles are separated in a certain
electric field (= 20 kV). At last, the relationship between charging amount and separation efficiency is induced by the separation exper-

iment.

Key words: plastics, triboelectrostatic separation, charging characteristics, work function, separation efficiency.
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Fig. 1. A principle of triboelectrostatic separation.

7 Wi oz szl §- A7 SEAA 2
3= 7)ot} olw 7+ B3R sHETAHL work
functionol] ol&] AAE+=dl 5 EA £ work function
ol o B2 AAE Yo +)HsHE HAL wiHo
work function®] ¥ EFE& HAAE do s E
oA o) g 5 EFE HE vpENG $ A
A okl S3AIA F9 7 EFHER B d vt
T3 T 227k AFAQ] vpEe Bl S f=
Sl 4 9o £ & Alole] work functionS Zh=
2 S HF B4R AMESl F EEHE 47 A
g Utk whasbde] A i A
Tto] Aol Q"F"?r, —1::— EA7re] work funcrion Zpo]7}
o dojuth. Wt = Eaje] 3
AEg ‘:}15}0}7] -r]?fﬂ/\it‘:: A AhEA 2ke) work
function 2}e]7} #of g},

2.2. Work function

Work function2 17]19] AAE dole] ERZEHE
FZko g s Fast quAEA HGE(0(K])
oAl M7} 7152k Haie] E91Q A=v] F9) oF
o] xS T3}, work functionS G p} 421 =)
vlEero] Lu WS &2l Zo] ypHog I
T}, Davies(1969), Strella(1970), Guptas-2] 18] <
FoME 2 g TRy 1oghel ARtate] wet
dolgt AxE vfERNI SlojA HRE
functiong F3h= o] FastetdY

2 AFods EAS vpae of Arie wWslEkol
Ztzbe] ZFEA2] work function®] 2|4 7]lstr}

Za work

= A #ekete] work function T-spQlch &, &



HAETREY FEMME AT fEel 39 9 39

Table 1. Previous studies about work function®”

Work function (eV)

Material Davies Strella Gupta
(1969) (1970) et al

PS 422 + 0.07 4.90 422
PET 425 = 0.10 - 425
Polycarbonate 4.26 4.80 4.26
Copper - - 4.38
PVC 4.85 = 0.20 5.13 513
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Table 2. Basic properties of plastics used in experiment

A wgsie, %A 2 A9 shdel wAsA @ T | 9% | 99 | e
ol web Fig. 2 oA B viel Zof ojn) work
. o o) i e S = _ - Sample A
function #-& €3 e B up@d s F, o8
- - . = P. 05 = 0.01 ~4 Cylind BP, TPP
el aHFES FEA work functionftE TE & GPPS ! 3~4 mm | Cylinder | TBP,
Q). HIPS 1.04 £ 0.01 | 3~4 mm | Cylinder
Co-PP 0.9 £ 0.01 | 3~4 mm | Cylinder
LDPE 0918 = 0.01 | 3~4 mm | Cylinder
Work function .
+ . For HDPE | 0.94]1 £ 0.01 | 3~4 mm | Cylinder
Unknow Material PVC 131 £ 02 | 4~5 mm | Cylinder | DOP, 30%
o ABS 1.04 £ 001 | 2~3 mm | ¥4 ¥
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1 Il
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Fig. 3. Apparatus of faraday cage used for charging amount.

AdeplolZ™” = 11 W A 335 . 2002




40 WE - R - 20

PP, LDPE, HDPE, ABS®] 6% A&ZE Sample B
0.2 o] AES FHIAUT. ol e
Zi2golg} sluies AR Aoz gt
ol& NFHS Zolu} o5 y|EAA EAL Table 2
off VRl RATE.

3.12. 3% 24 2 BElag A

2 AgoA Alg-g 1% A Faraday
CageZ AMS-3Ith T3 S =gye] a3
X|ZM Stainless Steel, Cu, PMMA, PC, PVC &
9] 5%9] =88 ARgEINTh Ade 4zt AlE 50g
I F 5% =3 F 1% =8e ddste] 1587
200 rpm AFoA wlEUAE A7l Fol| Fig. 3 o)A
Ho]x Faraday Cage®} Electrometer®= ©]Fod 313
& ZAAAE ol g3l HaHe AT

249 A|E% Vibrating Feeder® F5l9A] AJEE
dAsA (= = 22 20 kVRE F 40 kve
Aol FFote] Bl Adae] ol 60 cm
olm, o] W F Hyel 7HAL 15 cmZ 3ITh £
8-S Age) sreuo) splitters HX)3}e] o)2
FO2 HFH FoE TAY ASE FARRE
Al BYTES APgeisic). dubd oz § &4
28 &8 W3k WHdle 398 (Recovery)st
T(Grade)®] ¥ &F7F ST} 3rge
o2 ¥¥ 3 7 549 FHg F944

% dgor e gold wxe 4

)

1
i

=]

rﬁ
o]
Ar

1o 5 fy do i

(o]

=

i)

I
e
M

o
nr

A3

39 & FF 249 2H¥e 2 B 2 49
T AFOE ro] & @oln. olF FHeE B¥8
i s

mass Plastic in an electrode
total mass of Plastic

Recovery(Plastic) =

mass Plastic in an electrode

G stic) = -
rade(Plastic) total Plastic in an electrode
2 Aol SR viasd 548 Eajeld

ol

Table 3 ¢} Table4 & Sample A9} Sample BS] 3}
A e vez Jded shdEFe 2 faraday
cage$} electrometer® ©]-§-3ke] ZHE glojm, ol
Vet work function 32 B3-S £31 gld0g )
g deErh AeEE O 5498 A49EY GPPS A
SS(Stainless Steel), Cu, PMMAIA (-2 shA= I
PC% PVCollM= (1R s 548 Holx Uth
o] GPPS7} SS, Cu, PMMAKT} work function®]
7AM ()R shEen, Wbl pCet FVC Brhs

[o

Table 3. Charging amount of some plastics, Sample A

=4 work function(eV)| GPPS(nC) HIPS(nC) | Co-PP(nC) | LDPE(nC) | HDPE(nC) PVC(nC) ABS(nC)
SS 42 -135.6 208 12.34 94.2 261 -0.301 94.4
Cu 4.38 -225 254 28.4 392 284 -10.94 1.7
PMMA 4.68 -133 374 84.4 -48.5 457 -76.1 162.8
PC 4.8 2.65 788 190.8 546 1103 -62.4 457
PVvC 5.13 616 963 143.5 903 1553 8.86 839
Table 4. Charging amount of some plastics, Sample B

=3 work function(eV) PS(nC) PET(nC) PP(nC) LDPE(nC) HDPE(nC) ABS(nC)
SS 42 -640 102.6 -349 496 378 315
Cu 4.38 -804 96 -373 42.1 292 251
PMMA 4.68 -976 338 -412 1080 484 815
PC 4.8 -618 642 265 1215 1373 1331
PVC 5.13 -135.1 660 1192 949 1126 1318
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Fig. 5. Charging amount of sample B.
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Table 5. Newly derived work functions of plastics

Table 6. Results of a separation experiment of sample A

Work function (eV)
Plastic Rank
Sample A Sample B
pPVC 5.86 1
PS 5.37 2
GPPS 4.65 3
PP 4.59 4
ABS 4.28 5
LDPE 420 6
HDPE 4.19 7
PET 4.17 8
ABS 411 9
HIPS 4.07 10
Co-PP 4.03 It
HDPE 3.97 12
LDPE 3.85 i3
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NE =9 HI@|OF @ E2E®
SS 19.88 18.65 51.60
Cu 25.05 22.28 5293
GPPS PMMA 23.31 25.86 5259
PC 35.42 13.61 72.24
PVC 6.25 42.68 87.23
SS 6.11 42.61 87.46
Cu 7.04 41.68 85.55
HIPS PMMA 4.63 49.06 91.38
PC 4.13 45.07 91.61
PVC 2.05 46.29 95.76
SS 23.67 25.68 52.04
Cu 24.73 25.03 50.30
Co-PP PMMA 14.65 35.12 70.56
PC 5.16 44.57 89.62
PVC 14.93 34.63 69.87
SS 6.14 43.41 87.61
Cu 21.04 28.45 57.49
LDPE PMMA 30.69 18.78 62.04
PC 4.63 44.85 90.64
PVC 3.98 45.72 91.99
SS 6.12 41.78 87.22
Cu 5.3 44.42 89.34
HDPE PMMA 4.09 45.74 91.79
PC 2.58 46.75 94.77
PVC 2.16 47.63 95.64
SS 22.86 26.5 46.31
Cu 23.01 26.25 46.71
PVC PMMA 35.90 13.78 72.26
PC 21.22 24.4G 46.42
PVC 21.74 269 55.30
SS 12.65 37.16 74.60
Cu 11.20 37.75 77.12
ABS PMMA 10.99 38.87 77.96
PC 2.95 46.99 94.09
pPVC 2.45 47.08 95.05
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