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Abstract

In this study, removal of OCA and organic impurities for recycling LCD touch panel glass was conducted by mechanical and
chemical dissolution methode. Cut mill and oscillation mill were used for mechanical crushing of touch panel, and water,
ethanol, dichloromethane were used to remove OCA and organic impurities. As a result of TGA, when applied only
dicloromethane in the process, the efficiency of organic removal was to be best. In addition, removal effect of organic impurities
increased as the cleaning temperature increased. As a result of zeta potential analysis to confirm the dispersion degree of touch
panel glass in the solvent, the absolute value of the zeta potenial of water with the lowest cleaning effect was lower than other
solvents, and it was confirmed that efficiency of organic removal is affected not only by the chemical dissolution properties but
also the physical dispersion properties in the solvent.
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Fig. 1. Cross-sectional view of LCD touch panel.

J. of Korean Inst. Resources Recycling Vol. 29, No. 6, 2020

O
-

FolAglon 25| €} HlFo] EEoE Bl

AL 3 F B WY A Aol oleiy A w5
9l Aol

] 1'd 2] +44F F control ICH FPCB&= G2 7
sto] 71A1AQ1 o s g@A 9 Aol 7hssiet 1
U OCAR do] Hzto] Qe dehrelet 8Al 25
2 71AARI o g g4 3@ 27} of#eH, OCAL}
F71E°] FEv 9502 Ho=7] g 1EY 52
I AZRE FIoiA o5 AlAsH ] 915 ExE9] 3750l &
TEE TR 2 AqtolA= HER PCoA] WAshH=
H B2] s o] 28-S s 71412 2t oA s)st
2 gafHls 85to] OCA E 9 F7] E-&ES AlA
Sk A5 AFsioinh BA W9 71A% oZ2aE
QI8 cut mill¥} oscillation mill-S o]-25}%3.0 ™, OCAL}
7159 AAE 98l &, olets, HEE2H5hE o8
sto] B4 oid RS AIgsiGitt oS &uf 27|
T2 A7 BIHE WE6l] 98 TGA 418 X3sle
o, HFH o0& A1 Guljet Al 249 O F7] B¢

20| A7 fzo] e R,

2 Aol AR o BX] g SALS] 43 HlES PC
39k Zo= BA| wjd o] 7A1A SRS f1s HA
E5 PCE &9l & B4 fjdS 331900 54 H
| IE-2 Fig. 29| 34 =2} 0] cut mill(Pulverisette 19,
Fritsch)2 o]-8-5lo] 12} o4& R5Y5}3 2.1, oscillation
mill =7]AAA Yo )& ol8sto] 23 BE A
319ict 12} 39l cut mille] 739 400 RPMOE, 23}
5792 oscillation mill9] 79 1,500 RPM 22 30
2 oA E Rkl

B v 7-2]9] ohZafl o] % vhaE o] F4 W =
of] &= {71 E9] TS 98} FE-SEM(Mira 3, Tescan)
A2 A oW, salES A /g Ho|zof & &
W FEl5}0] 500, 1000, 3000 HIEE 2AS ZsH
th Table 12 B|2] 3 /2] wpafEo] Al A3 274
Yehdeh B3] g Hfgo] EAske §7182 PVA
(Polyvinyl alcohol), T-Butyl Acrylate, TAC(Triacetyl
Cellulose) 50| HEAQ] A OR FeA Lo o]52
Z17] T2 84S 714 AL Q7] w0l E(Sigma Aldrich,

4 2

¥

o



¥ LCD 9] A2-8-2 f1et-8ri 2

1. Separation of LCD Touch panel

Cut Mill)

Fig. 2. Separation of waste touch panel and mechanical

F71& AA &gl tigt A+ 59

99.9 %), ol[EF&(Sigma Aldrich, 99.9 %), TJZZ 2wt
(Sigma Aldrich, 99.9 %) 3 2] 81}E o|-8-5tc] A7Y 4l
S AFgsioict. HA i f2 o2iE 8] pulp
density= 5 g/100mlIE §-A51H 0, ZF S A A
78 341702 1173}0] 300 rpm S & WIS Al
Skoick AP AlZtoll W2 A 58 g1 AT HEE
Euet -8l 2243} pulp density S 22 17T AEIZ
WHE AIZES TAIRERE 6AIZ7HA] 1A17E ZHA 0 & o]
sto] ARdstalon, oW AlRE A|Qfet Y A] B AY
O HhE 2= A2 0 2 fA|5to] AdlS XIgPsyit). o
o guflof] wE HX vid i YAt} g f AV
oI5| Yol At A9 =797](Zeta Potential Analyzer,
Photal) & ©]-&5to] Aet HHE S5t om, *QUH
% 73] S5 XY & Bt S TESo] BN
?_1—5}1\1\‘:]‘-

] g 2] mE2] AA o]F TGADTG-60H,
SHIMADZU) 241 53l &1 9 A7 249] E}—

7] BeE 0] R-E2 H7ISHIT 20 mg] Alm FY

10 °C/min 0 & 4-25}0] 600 °C7HA] A|8E 71 o}Oﬂ o
0, 600 °C T o]F 27| 2iste] H71E XIggst
AUk 71 oA shalE O] F71EY] AAR F
Al #gol ‘**“5}0:‘ om, 7] FA i8] FAE&S 7%

0% A T35 7180 IS S,

crushing.
Table 1. Experimental conditions for washing touch panel glass
Specimen Reaz:}tli;)unr;ime P(];l/]; (;i g::th)y Tem([::)ecr;l ture Solvent

1 3 5 25 Water

2 3 5 25 Ethanol

3 3 5 25 Dicloromethane

4 3 5 25 Water + Ethanol

5 3 5 25 Ethanol + Dicloromethane
6 3 5 25 Water + Ethanol

7 3 5 25 Ethanol + Ethanol + Dicloromethane
8 3 5 25 Dicloromethane -> Water
9 3 5 50 Water -> Ethanol

10 1 5 25 Dicloromethane

11 2 5 25 Dicloromethane

12 4 5 25 Dicloromethane

13 5 5 25 Dicloromethane

14 6 5 25 Dicloromethane
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Fig. 3. SEM images of touch panel glass after mechanical crushing.
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Table 2. Zeta potential of touch panel glass according to
solvent condition

Specimen Average (mV) Standard Deviation
Water -0.52 0.38
Ethanol 19.27 2.12
Dicloromethane 9.07 1.09

The ta 2 718 AAEC] ERI=UH.

Thel Suj 2 A B 1] o 98] o} Eof L3lE]o] 9l
R7189) A8 54 Aol o 419 2t 54 of
Yz} 22]2]9] BAF ExJo 2w HAHo] 7ls3)c) Table

S EEEEEEEEERLES Y LR CR
27 295 ekt Aoltt. Ae A9 drigle] 25

A= S Fok, Adigk
255 Este] YAEe] SAHAL BAtol o
=& «lﬂl’f‘ﬂﬁ}‘”
£ 39 w52 ARt et Alek A9 doigke]
T 0.52 mvi ofgtgoly HE= 2] AJek A9
Ahgkel 19.27 mV, 9.07 mV thH] v 2R 2o Lje}
ok, iAo g g ARl SHoA EA| B
2] THE-2 EollA] FAto] oflg] iAo ‘rr7]D°]
U EGES Algsket ol 980 & © B oy
7} 2 a5tk AS ot AA oA vaedd 5
Ve o 4= qlok webA 53] wid {2 vl
F71E AA 542 8] sFetaRl 84 5440l 8 &
a8 285, gufjof whE E2]AQl AT S4d0] o5
A FEFE IS A2 ERlskai

2 Qgstel Bito] We
o

=2

—

4.2

2 AFolA= ¥ LCD HA] wid 7] 9] A&-8-Z ¢
Sl 71414 Wi} oFekA] goH S &85t 23K R
EEES AASIA sttt Bl 3d F-2jo) EAsk=
£ PVA, T-Butyl Acrylate, TAC7} tJE2 0 & o]

Z17] th BldE 7ML % 7] izl &, Oﬂ T+,

1) Cut mill I} oscillation mill& 0]-&5}0] 7] A2 T4y
= A7 5% 91 fe) s 49 $71%9) AA
7t o] ojzofA|) Sigkes, 7| A4 el mhfete 2
Srelo} 712) 771 27Rssisic

2) &, &S, HEEEE 9 8 o&ste] B

g § g A 2, tEREEe] 7
B8 2580|641 AARE 7120 A 0.14
% Lheho] 71 92at A S Liehick

3) 2% o] GHiE E3sle] B4 wid {o] whafEe]
A Az 2z edEe By Bogzade,
oS+t EREE 8 2H0A 771 EeE
ZEF-&0] 27+ 3.36, 3.20 %& 7FF 93t A E S
Upehaict

H AP A DA
oJske Wkt Ak A
T3 kel A
7 B} ol & T

5) At 49 2742 o] g0
o geld BAF E4S Bk

HishAIA B4 o] o
7} 71kl wet A7
19] H¢- 771 2= Al
A A] 43k
B ojd f-2 ohaiE

T Ay J,]- /\ﬂx% _&-go] 7}11—

o?d ﬂJ[ﬂl

oZi

L=
€_
7
1

o135t

Aol = A 294 A 63, 2020



64

e 2o) et 2] Arfglo] ok, T2 g
ule) @A5] e A BIsleick webd EX
92 sz o] 4718 A7 S-S gulo] SebEe) &
o B4l 72 Qe 2gsht, Sujo] B el
9l B4k E40] SN FFS W S S e
sloiet.

= T Rua=

ALl 2

H =50 spgnol foog S axAf-27|&)

TAIHEREHEE S EARD 9] A9 ot A
FE] 9o o]o ZAF=HLTHNo. 2016002250005).

References

. Yeong-Jun Park, 2019 : Display Technologies for Immer-

sive Devices and Electronic Skin, Electronics and Tele-
communications Trends, 34(2), pp.10-18.

. Korea Customs Service, 10 major import and export items,

https://www.index.go.kr/potal/main/EachDtIPageDetail.d
0?idx_cd=2455, November 2, 2020.

. Seong-Kyun Kim, II-Young Jang, 2018 : Application of

LCD Waste Glass Fine Powder for High Performance
Concrete Development, Magazine of RCR, 13(1), pp.14-20.

. Hyun Seon Hong, Mansik Kong, Sungkyu Lee, et al., 2010 :

Overview and Future Concerns for Recycling Display
Wastes, Korean Industrial Chemistry News, 13(1), pp.10-19.

. Dongyoon Shin, Leeseung Kang, Jae Layng Park, et al.,

10.

11.

. Juhee Suh, Jungwoo Shin, Hyokap Kim, et al.,

2015 : Current Research Trend on Recycling of Waste Flat
Panel Display Panel Glass, Journal of the Korean Institute
of Resources Recycling, 24(1), pp.58-65.

. Sungkyu Lee, Leeseung Kang, Chan Gi Lee, et al., 2013 :

Disassembly and Compositional Analysis of Waste LCD
Displays, Journal of the Korean Institute of Resources
Recycling, 22(2), pp.29-36.

2010 :
Effect of Poly(vinyl alcohol) Adhesives on the Dimensional
Stability of LCD Polarizer, Polymer(Korea), 34(6), pp.560-
564.

. Chang Hyuk Lim, Yong Jae Jung, Ur Ryong Cho, et al.,

2009 : A study on Synthesis of Acrylic Pressure Adhesive
for Polarizer Film by Solution Polymerization, Elastomers
and Composites, 44(2), pp.175-181.

. M. S.N. Salleh, N. N. Mohamed Nor, N. Mohd, et al., 2017 :

Water Resistance and Thermal Properties of Polyvinyl
Alcohol-starch Fiber Blend Film, AIP Publishing LCC,
1809(1), pp.020045-1-020045-10.

J. R. Schaefgen, I. M. Sarasohn, 1962 : Observations on the
Thermolytic Decomposition of Poly(tert-butyl Acrylate),
Journal of Polymer Science, 58(166), pp.1049-1061.
Ahmed El Nemr, Safaa Ragab, Amany El Sikaily, et al.,
2016 : Testing Zinc Chloride as a New Catalyst for Direct
Synthesis of Cellulose di- and tri-acetate in a Solvent Free
System Under Microwave Irradiation, Carbohydrate Poly-
mers, 20(151), pp.1058-1067.

. Yubin Kang, Soojung Son, Kun-Jae Lee, 2015: Dispersion

Control and Characterization of the SiO2/PMMA Particles
Using Surface Charge, Journal of Korean Powder Metal-
lurgy Institute, 22(6), pp.403-407.

zgu
+ ket oV g8l 414}
- A 15714979 SR AT A7

oA A27d 52 =

a7 A7

040 y:

o XY

« 2tk vlo] 22855t} _1_01-/\4/&]-
B 1571697 SRAITAE
HYATY

0] £t 7]

« Q& Fordf) Edol g et FshaAt

< A 1571&ATY FHALAATANE
AT

+ 3 3R] A26A

45 3=z

J. of Korean Inst. Resources Recycling Vol. 29, No. 6, 2020





