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A7) 7taAE Fd M Fd o] E(Butyl benzoate)E E3FHEE= A,

AT 2
A1l oA,

A7) nwx ARz EYoed(polyethylene; PE), old @] dolAE o] E(ethylenevinylacetate; EVA),
A d Y2 (ethylenevinylalcohol; EVOH), ©]2 =™ (ionomer), Z&93}8]d (polyvinylchloride; PVC),
A3 d e dl(Polyvinylidenechloride; PVDC), &&H]da]dlEF 8ol =(polyvinylidenefluoride; PVF),
3} Z2]d3u)d (chlorinated polyvinylchloride; CPVC), Z#|B]dolAlE|o]E (Poly(vinyl acetate); PVAc),
Znd g I & (polyvinylalcohol; PVA), ZZ|H|HF-E]Z(polyvinyl butyral; PVB), ZZ|uewela e o]
(poly(methyl  methacrylate); PMMA),  EZg]=E]#(polystyrene; PS), colfad=zYELHRE]AEA
(acrylonitrilebutadienestyrene; ABS) @ o}a = (acryl) ¥ o= 3},
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IRA "Mz,

A4 3
A1l AojA,
A7) B W= 100 F55 sk,

&7 kAol S 50 WA 95 TR,
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AT 7
A6gol oA,

A7) ¥R Age € (polyethylene; PE), ol #ln]dolyE o] E(ethylenevinylacetate; EVA),
@) d 258 (ethylenevinylalcohol; EVOH), ©] 2% (ionomer), Z# 93| (polyvinylchloride; PVC),
A3 d e Wl (Polyvinylidenechloride; PVDC), E&H]da]dlEF 2 gto]=(polyvinylidenefluoride; PVF),
3} Z2 993 d (chlorinated polyvinylchloride; CPVC), Z@u]do}A|Hlo]E (Poly(vinyl acetate); PVAc),
ZHd g I & (polyvinylalcohol; PVA), Z|H|HFE]Z(polyvinyl butyral; PVB), ZZ|uewela e o]
(poly(methyl  methacrylate); PMMA),  Eg]=E]#(polystyrene; PS), olfad=zYELHRE]AEA
(acrylonitrilebutadienestyrene; ABS) @ o}a = (acryl) ¥ o= 3},

02 e 2

WMo B ol

R BN IR E

A3 8

A6aol] oA,

A7 gl dl-wE-2-9 &8 (N-methyl-2-pyrrolidone; NMP), TiHE¥Eoln= (dimethylformamide; DMF),
v e olA|Eolu]=(dimethyl acetamide; DMA), ElEzZ}lo]=2F & (tetrahydrofuran; THF), tldgl Az A}
o]=(di methyl sulfoxide; DMSO) % o}Al&E(Acetone) T A% o= stUE EF3}=,

AR A=l Az
7% 9
A7) BB A 2= GAA

47 Ed= 100 TRl tate], 7] ZhaAle] k2 50 WA 95 TR,
b

IEA =] Az
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2504 o}d ¥ (annealing)dhE THAIS E3Hehe,
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(53138 0001) 3= E35]F7/0TH A10-2015-0087778 %

gige] g
S dst = HA

g2 A AL A7t 7hed A A= g O AR s AleEs RHoR

rob
=

Eg, Augom FEo] bsat,
Eg, A5 4 AT Fa 20 UFoR AelP & glovl, By YA felsh

A sjE T
B ogel AA oE wE2Es 22d A2s, 12 AR 2 sted s I3k, 7] teAE pE oz

o] E (Butyl benzoate)E X&3ht}.

k!

A7) 18R Ags g (polyethylene; PE), olE@u]dolA|E|o]E(ethylenevinylacetate; EVA),
An)Jd 512 (ethylenevinylalcohol; EVOH), ©] S =9 (ionomer), Z2]3}8]d (polyvinylchloride; PVC),
Astid 2l (Polyvinylidenechloride; PVDC), Z¥H]dEWlEF 2ol =(polyvinylidenefluoride; PVF),

3} Z2 93t d (chlorinated polyvinylchloride; CPVC), Z&|n]dolA|E|o]E(Poly(vinyl acetate); PVAc),
Hld ¢ F & (polyvinylalcohol; PVA), ZHIdFEE(polyvinyl butyral; PVB), ZEdEreta ]__
(poly(methyl  methacrylate); PMMA), Zg]~¥]@(polystyrene; PS), ofTFRYELHRE]AAE
(acrylonitrilebutadienestyrene; ABS) @ o}=3 ™ (acryl) & o= 3 4 o},

02 e 2
}H [}

7] BEA A= 100 FFE-Ol digte], d7] 7FAaAY e 50 WA 95 FHE A 5 vk, vk A= A
7] 7YAaAle] e 90 WA 95 FEHE d U
7] kALl FHaES 5 A 6 ¢ ATt
2 o] HAA] oE mEs 1A Az Az, 1A ARE fvlld &ste] 1A &AE Az}
= WA A7 ZEAR g taAE Tt EFES AFRSe WA 2 Y] EFES Adslele WA E
xststar, 7] 7kaAle FE flZo o] E(Butyl benzoate)E X E3Hc}

7] Suj= d-we-2-39 &2 = (N-methyl-2-pyrrolidone; NMP), tjw|€¥Eo}n|= (dimethylformamide; DMF),

E o,

e 0}*1]E°}ﬂlc(d1methyl acetamide; DMA), ElEg}sto]=®3Fe(tetrahydrofuran; THF), tHld AIZ5A}
°]=(di methyl sulfoxide; DMSO) % o}AliE(Acetone) & Hol® o= shE X3 4= Qlrt.

471 EES Astels | ol ddll, A7) =l TE &HE AAstE dAE © 23 ¢ Uk

TEES Asste WA, AV EFEES fEldo] % olite] XA ojd® (annealing) st WAE
[e)

Uye 5

2 ool 44 A i aR4 A2 % 2 ARPEe 2PAL] ZUF Aol s,
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% 18 7MAaA R BBE AFR3 -9 sdE(dielectric constant)S A3 8 Xolt},

%= 2% 7}AAR DBPE AFEE A9 §-dS(dielectric constant)S A3 1@ Zo|t},
%= 32 JMAAR BBE AFRSE -9 sd&A(dielectric loss)S SA3 a8 Xolt),

H
>~
i

7}A2A 2 DBPE AM&-

}
7}HeA 2 BBE AFE3F -9 T F(leakage current)E A3 g o},

H
(@2}
i

ki
(@)}
rlo

7} A2 DBPE A&
7hA = BBE AMSRE Ao XRD A3} @ zo|nt.
7t A 2 DBPE AME3F 99 XRD A ¥} 1 zoftt.

ki
e
rlo

H
oo
rlo

Ao, A Ee desel B owEel MeA A4 B95S e gol AuA. aeh, B wsl 4
A HEE ole X e gHE wgd 5 glov, 1w wye] wsivh sk Auel: 44 Fuz @gEE A
e ohrh,  ma, ¥ owge A4 Fei el sERoklA BaAel A4 A AolA B uge 6y ¢
AsA ARE] sl AT Aol

AR d=e 54 apge] Ay Fab 9 Fdstojof stuw Fsjor star, 23 A1 E Alejsty] fl& W
gol 7hedt EAS 7Aook @tk ol S8 & wHe] A dF mEs aia dzs A(gel) 3EY 7 A
ow, Al ofal] Fe] WEFH 23 AgE AT & Ak

&7 S 2k Azo] 545 2tES 3l7] 94 & Foe 2 Asl s 2HS

|

x23e F oQdvk. A d=, A7l 28 Alse EZFeld Wl (polyethylene; PE), oy dolAEo]E
(ethylenevinylacetate; EVA), ol&#H]d< =& (ethylenevinylalcohol; EVOH), ©]2x=™ (ionomer), #&]d3}
v (polyvinylchloride; PVC), Z#d3tn]de] 9l (Polyvinylidenechloride; PVDC), Z@u]deldZFoglol=
(polyvinylidenefluoride; PVF), 943} Z2]d3}v]d (chlorinated polyvinylchloride; CPVC), Zg|u]dolAlE]
O]E(Poly(vinyl acetate); PVAc), ZH|dLdI&(polyvinylalcohol; PVA), ZZHIEF-EZ(polyvinyl
butyral; PVB), ZZ|verelaH2|o]|E (poly(methyl methacrylate); PMMA), Z&]2E]#(polystyrene; PS), of
A2 YEH R el lE @l (acrylonitrilebutadienestyrene; ABS) % o}=H(acryl) % o= 3tud 4= Qo).
YA S TtaAg vhEEte] - FHA, A4 2 AFAE 7HAE BF, i A AREA B oaks
2ttt

A7 Al DEA ASE At A(gel)S BT F e Aolth. £ I, 7] TtaAls RE
Zo|o] E (Butyl benzoate; BB)E X33t} olE Ed Alxd nEA d=2eE f4 EAo] 3y, Wy &
S 7HE F Ark. A7) TFARAY] FAES 5 WA 6 ¥ .

2ol HAl AolA, i ARE Aslete H AMEetE SIS TEaAE U 23S 5 lon, A7) Tt
2Al= Yid Zgyeo]E(Dibutyl phthalate; DBP), tlo]au]X Ze#o]E(Diisodecy phthalate; DIDP), T
olaxd &y o]E(Diisononyl phthalate; DINP), t]=¥ &g o]E(Dioctyl phthalate; DOP), W]Z2=(2-o]€
ga) Zego]E (Bis(2-ethylhexyl) phthalate; DEHP) ¥ Eg|Hd E|d]e|o]E(Tributyl trimellitate)
T4 g dvk
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AEAF = 100 Tl ekl 7] ThaAle] RE2 50 WA 95 TR A ‘2)\ Ak EAl= }6]'
71 ZheAle] g 90 A 95 ST A 55 Slvk. ThAAle] dFo] w2 4 b o R s
A7k ol ar, ZhaAe] ko]l £ Aol A FAol oHAY o diol %”295}% wAZE S

A7) Sl 1w 22S 83t A SHE FAAE 5 e Ao, AV &vie d-vE-2-IEE =
(N-methyl-2-pyrrolidone; NMP), tjWE:EEoln|= (dimethylformamide; DMF), TIHW|E o}AEo}n] = (dimethyl
acetamide; DMA), FElEg}stol=&F & (tetrahydrofuran; THF), TlwlEe A Z2x}o]=(di methyl sulfoxide;
DMSO) % obAlE(Acetone) F Aol o= shutE X 5 AUt

47 mEA Gl ARAE EFst] EFEL Az wAE P nBA el ) RaAE Yt
aEgo M £AT 4 Atk 7] EFRAA ARAY T EFR 100 Tl thste] 50 WA 95 T
o PRASAE 90 A 95 BHRY £ A AL Tl she AL fiel sobAN 2qricl
Aozt o i, haAel el e Aol A Aol ol @AY ol @ol WATE FAIT 9

o 47 EFES AslEt wAE
d ¥ (anneal ing) 3}] t
90 Tl 1 x| 24

s¥A dze] Az
!

AA o vl oA 1R AEE 2B EH|d(Scientific Polymer ik, A 127000 g/mol, f+7&
3~4), &u|= THF (Daejung jil, A 72.10 g/mol, DX 0.889 g/ml)& AR&sta, 7FAAZ DBP (ICI jit, &
2+ 278 g/mol, A& 6.58) W= BB (TCI jit, ¥} 178 g/mol, A& 5.45)E AL&3l3itt.

A 1

THF &l 80 mlol PVC % 2.5 g& H7istar A7) PVC &-Zo] &vfol] ¢hd3] &ad wi7px] anksted PVC §9)
S Az, oz 7] PVC &0 7aAE BB 2.5 g& s 3
EFES 2ol 24 AR Axske] THE §uiE AAG L, Qe
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=5 Azt (B4 A3 e =ollA BBl FA])

AN 2

PVC & Az @AM THE 8w 40 mlol PVC &25 1.25 ¢ H7letal, 7] EF&ES Axshs dAAA 74
A= BB 3.75 g& T A Afetas AA o1 sdsA Azt (B4 Ay 2=

Al

2
>
s}
S~
w

o
i
=

AA 3

PVC &9 Az dAA THF
2AE BB 4.167 g& &% 3
A

Azdb= AN 7}
T1Z3Zoj A BB5O. R

AN ell4

PVC & A= wAoA THF &0 40 mlel PVC
A2 BB 4.375 g= T AS AYstacs A
EAD)

PUE 0.625¢ A7FSH, 47 EFRS Az WANA S
A 1S FAA AzFA. (B4 A3t ez BBTOR

A A ol 5

PVC & Az A THF &w] 40 mlo] PVC #2450 =

A= BB 4.5 g& &3 S AQdstars AA] o1zt sdstA Axsiiv. (F4 23 2z A BRISE F
A1)

PP ‘316
PVC &9 Az dA oA THF &9 40 mle] PVC 228 0.417 g H7belar, A7) £2FELS AxstE dA A 7}
A2 BB 4.583 g& 33 AL AYstas AA o139 TUEA AXEFT. (A Ay g Zo)A BBlle
2 EA)
v 3 o0

THE &vll 160 mloll PVC ¥ 5 g& H7bstar A7) PVC #@o] grlol ¢hds] galg wj7px] snkste] PVC &
S AzHAT. A7) PIC S8 o] 24 A3k A% TF £W1E AAska, 98] ol 80 ColA 1 Az
Bk AAelele] A A=E Az

°

C (B4 Ax agzelAq PVCE #A])

Hlw o1

PVC &9 A2 @Al THE &v) 80 mloll PVC ¥%< 2.5 ¢ A7beta, 7] &
A= DBP 2.5 g& T AL AlQstars A A1} SASHA Alzeivt. (4 A} oA Pl F
A

Hl 42

PVC & A= wAoA THF &0 40 mlol PVC &L 1.25 g H7tsta, A7) EFES A xsE dAdA 7
A2 DBP 3.75 g& £ AS AQstae AAl ol LA A=A, (F4 ZI a8z A DP3L=
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FEA

vl 43

PVC & Az TAolA THF & 40 mlo] PVC 22 0.88
2AZ DBP 4.167 ¢& T3 AL AYsin= A 1
2 EA)

vl 44

PVC &9 Az dAlel A THF &v 40 mlell PVC %3 0.625¢ H7betar, 7] EFES Axshs GAdA 7k
A= DBP 4.375 g& e A= Alflstale Al dl1v A Alxstint. (24 Axp 2HzelM DP7oeR

FEAD

Hl 45

PVC €% Az wAA THF &9 40 mlo] PVC B2< 0.5 g H7lsta, A7) &
AZ DBP 4.5 g& T3 S Adstas AA 17 FLsA A8k, (4 23 e ZollA DPILE ¥
A1)

vl 46

A ERER
shrk. (4 A aee) A DP1Le.

rlof
o
i

A2 DBP 4.583 g& 9%t AL Astas HAAl G134 FAsA Al
2 EA)

PVC & Az dAA] THF &w] 40 mlol PVC &S 0.417 g H7bsbar
=z

A
e

F 1
PVC ¥=F (g) BB &= () DBP st (g) | S (D)
AA] el 2.5 2.5 - 80
AA 42 1.25 3.75 - 40
AAL o3 0.833 4.167 - 40
A o4 0.625 4.375 - 40
) 0.5 4.5 - 40
AA] 6 0.417 4.583 - 40
vl o0 5 - - 160
v 41 2.5 - 2.5 80
Hl: o2 1.25 - 3.75 40
Hlal o3 0.833 - 4.167 40
Hl3 o4 0.625 - 4.375 40
Hl ol o5 0.5 - 4.5 40
vl o6 0.417 - 4.583 40

=

A& (dielectric constant) % fFH<EA (dielectric loss) SA

Juld s BA7)9 S112608 o] &3t =43t o, A= (Electrode) 27 10mm, A (Gel) F7 0.3~0.5mm,
o132~ (Impendence) 1Hz~IMHz, A& R Z(signal amplitude) 2V ZAdA =AsFTt. AJHE 15 nm X 15 mm
712 A skt
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[0104]

[0106]

[0107]

[0108]

[0109]

[0111]

[0112]

[0113]

[0114]

[0116]

[0118]
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T 18 J}AAE BBE AMET A$9 fxd&(dielectric constant)S =A% ¥ Zola, T 2& 7}AAE DBP
&AM 499 Fd&(dielectric constant)& FAF ZLefzoltt. = 3& pAaAlE BBE ARER Ao
% = S

A2 (dielectric loss)S =43 g Zolal, & 4% 7}AA|E DBPE A3 %9 Hd&A(dielectric

= 1WA =45 Fxshd, 7hAaAE BBE H7EeE AA] C7F DBPE AH7HE AA] dlol] st A& 3 fAE
| =

7138k BA1719 FLEAQ AELE /Al ~E}E (potentiostat/galvanostat) SP300S AF&3Far, 2k 100V/mm
o7 zeoks

%= 5F 7MAAR BBE AFEE A9 TAHAAF(leakage current)ES A3 1 Tolal, & 62 7}[AAE DBPE
o i
=

A A5 (leakage current)E F43 g Zolr),

=59 =68 Fxatd, BBE UM AA o7t DBPE 7S AAl ool Hlste] A AF gho] Ert.

XRD #4

Panalytical B.V A}¢] EMPYREAN XRD HH]Z o] &3}o] 40kVe} 30mAol A SA3P o, 560 degree W=
Scan speed 5 degree/minZ AA3le] B3R, 2 AA] o 2L B]w oo] XRD BAS SIS o AF A+
go] BB ¥ DBPoll el = XRD £A41S 33t oy, 1#ZoA Z+Z BB liquid, DP liquid® 3EA]3FATE.

T 72 JIAAR BBE AFES 499 XRD A¥ ¥ Xolx, & 82 7IAAR DBPE AMESH A9 XRD A3 1
EEX=

T 8% Fxshd, BB ¥ DBP—- AbES AS- EEFo] =845 v A Atd 37 24 YElgS &

3 o o

=7
Foqdth mAgY Aw vat wow FYA A&
o

SHo] A3 L%rt Fof uA AAEE JFA 7] wio
B}l obgAQl "=e] Ax7}t 7??0}‘4. = 7% FzshE, AA o5 2 eoA H3F9] Eolvt dASA EaE
o 4 Qo
oAl e Ad ARE U ExE wdstd, B U HA] FE m2s 38 dx2s 7FARAY] JHHE sy
Z sl BE wlzo o]E(Butyl benzoate)E AMg3toZA  7MAE F /) E3EE tlRE Zed o] E(Dibutyl

phthalate), YFd oltyHo]E(Dibutyl adipate), Tlold o}tjdo]E(Diethyl adipate) T= AF&3l= 5ol
Hslo] FR&o] mom, HAHA FEo] 7hested 28 AR Y A A7t 7ted Aow wokE

wouge 4ed A4 e 2 gra we s @us o] ohum WyE Pwelel o8 @Ashad
vk, webd, AT Y B owgel e AgS Holud 2t W elA 7 sERoks] B4
e Wejel A, WY W Aol s Aolm, o] mak B wwel Wele] &)
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k1
N2

1
(g

k1
g

Dielectric constant [£"]

Dielectric Constant [£']

a

6x10°
5)(105-
4x‘105-
3x10°
2x10°
1x10°-

0-

——BB11
——BB9
—BbB7
——BB5
——BB3
——BB1
—PVC

10° 10°

0* $0° WY 7 1o

Frequency [Hz]

2.0x10°-

0.0+

——DP11
——DBP8
——DP7
—DBP5
——DP3
— DP1
—PVC

1.5x10°-
1.0x10°-
5.Dx104-;

10° 10' 10?2 10° 10* 10° 10°

Frequency [HZ]
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)
@

k1

Dielectric loss [¢"]

g

F1

Dielectric loss [¢"]

4.0x107
3.5%107-
3.0x107-
2.5%107-
2.0x10-
1.5x107
1.0x1071
5.0x10°

0.0-

——BB11
—BBY
—BB7
——BH5
——BB3
——ABB1
—PFPVC

10° 10" 10* 10° 10* 10° 10°

Frequency [Hz]

6x10°
5x105:
4x105:
3x105:
2x105:

1x10°%-

—DP11
—DPg
—DP7
——DP5
—DP3
—DP1
—PVC

10°

10 10° 10* 10° 10°

Frequency [Hz]

_13_

ZIHSd 10-2022-0062946



z95
14 - ——BB11
] ——BB9
= -BB7
‘i ] ——BB5
= 104 BB3
c ] ——BB1
g 3 PVC
: -
O 5
o ]
o
©
- | |
(1] | f
o \ !
10 15 20 25 30
Time [s]
E96
——DP11
1.6- —— DP9
— -DP7
i —DP5
= T DP3
= ——DP1
g PVC
-
(&)
a
o
[34]
-
[32]
[1}]
ik
30
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