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SR o T FATE7IA el SR E o 9= LA S A AA S Al g

THe a4
T 12 WA A E o) &3 318} 7|4 S 2PH (CVD, initiated chemical vapor



PCT/KR2018/001921

WO 2019/088371
A AHA B Fg o] WA S s o
A e Batel WAA S

deposition)®l] &] s+ 31372}
|83k 3}t 714 5

vetd Aot}
52 2 gl upe} JRAIAIE o
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7](X-ray photoelectron spectroscopy, XPS) Ny, 2L &} /- %=
3% A p(CEA-co-DMAEMA) ]

[18]

<A
-
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B4 & B3 24 g E gty or FA% 4R (a) 35 TA
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F5 3 A p(CEA-co-DMAEMA)9] 88} %] 2242 iCVD "H&-7] Ulol] 91 %] 3=
wHEkA] 7Fe] At 2] el £ (flow rate) Z UM A 2484t pCEA
% 2] ™ (homopolymer), PDMAEMA & 5.2 2] &} A &2 th& Al 24 (77}
CEA:DMAEMA = 1:1.1, 1:2.0, 1:4.42] f-%H))2] #5342 A6t
15

TG AE F-5] ¢ uhe} pC2D1, pCID1, pCID2E "8 HE} 011 st
AR = % 19 JERRS o™, dk-8-7]2] 9122 200 mTorr, 7] ¥ & 5+= 30°CE
FrA et o, JIAT A E efrl AR Falshr] 98l dEE 25 E 130°CE
7h k3T

[3£1]

Atomic (%) Copolymer ratio
Cl N CEA : DMAEMA

pCD Copolymers

pC201 606 6.54 1:11
pC101 367 737 1:20
pCl02 181 801 1:44
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%20 YER H}Q‘r 2ol, EE%ﬂﬂi(homopolymer) 2 F5 A 34
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[95]
p

RIS ¥ E} Azt Oﬂ ‘«1 A (bmdlng energy survey scan)2} Ny, 2 Cl,

%= 29 E &l (high-resolution spectra)< %= 2(a)¢} &= 2(b)ell YEFH ST &=
2(a)9] N o] e = ~F E o] Yl vhel ko], DMAEMA 9] /-] 7}

F7HES5 N2 9] =1 A K (peak intensity) 7+ S 7F8HH, 12 2(b) 9] Clp, ] 31814 5
23 E o] Ueb ule} Ho], DMAEMA®] 34| 7} 271 ek C19] 9]

7} % (peak intensity)7F 7FA s S 4 ATk B A 3 7] (Xray
photoelectron spectroscopy, XPS) ¥4 w4 & 53l T5FAE -4 3= CEAS}
DEGDVE®| &4 H| & Al4tatgl sz, o) = & 1o WERd upe} o,

5= 2(c)oll YHEFA nhe} Zo], pCEA & 2352, pDMAEMA & %32 ™ 9}
&34 2] FTIR(Fourier transform infrared) 2~ E & B8 3351 ¢ ). 7+
AEA}E= 662 cme 1/] o A C-Clol 3 E ¥ = ~E A 2= 3 H(stretching
mode peak)S K. 31, o] 3] =1 7} % (peak intensity)i= DMAEMA 2] - tj] 4 Q1

FaFo| S5 Aok 3 2764 cm 2] whdol] A 32} o} vl 7] (trialkyl

L
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[95]
[96]
[97]

[98]
[99]

[100]

amine group)°ll 3l & ¥ = ~E#H A .5 3] A (stretching mode peak)S H.§1 1, ©|
3] 1 7} 5 (peak intensity) = DMAEMA 2] 73t 4 Q1 f-&o] F-71et 5
74l ol & T8l A ol 3hehA Aol A AL, dEEA 2
s 71554 28 717HICVD # A & B8l & A skeE &

AT

¢

0
ot

A~
T

%34 p(CEA-co-DMAEMA)2] 71 A1 4 B4 2 Tg ¥4
30 ER uheh o], o8] Z719] FFFA p(CEA-co-DMAEMA) & THE

A 2A 9] 7144 &4 2 DSC(Differential Scanning Calorimetry) %2 53+ f-2
o

o] 25 (glass transition temperature, Tg) 4] 8- 3} 3 t}. @l & 2 #|(Rheology)
A1 8 53 A7 ¥4 E(Storage modulus) 2} 52 ¥4 & (Loss modulus) &S

o
of o= 2 A THE F& A HAR AL sh=A] &8 & 3(a)2t
(byoll Yebd vhe) 3Fo), FF A p(CEA-co-DMAEMA)2] 24 & 24 §lo|| ufe}
B4 B (modulus)©] D} 7= A 8181 gi T pC2D1el)| A 7HE 2 A4

EH4d F(Storage modulus)E 7FA ™, 7} - tan d(tan d = Loss modulus / Loss
modulus)E 7AW T &4 B4 E(Loss modulus)E 7HZI T}, o] & -3l 7] Al 9}
AEA g 7 e AW AHH e AT £ 32 5 Aok 3ol Ve
Hpe} ol Tg A3 E Bl % pC2D1°] Tg7t 7H4 vrol A=A (tack) )+ A 2 o]
37bA F A FAM 7P Anka f32 5 Al

3. A& Al p(CEA-co-DMAEMA) 2] AL 7 H(post-curing) & & ¢F &4 ¥ 3}9]

SRRt
g of] whE A 2 A = Aol A= A& A (tack) e AAEE
E- 2] 4 © 2 (physical) & 21, AFF 7 H(post-curing) 4 & F- 3]
3}st4 O = (chemical) 1= 57 & 7FA AL Atk & 45= 4] 2 A o] ALS

7 3k (post-curing) & &3+ 24 WIS E s} H o7 A% Aot} & 4(a)ol
e vhef o), theFet 244 & 2 HAAIE Y v 25004 9 7 SH(curing)
74 & 7}l % (cross-linking degree) & -3l H.9F AL, pC2D1o A 7H4 £

7} 3L % (cross-linking degree) & 7HA] &= A2 @l s}l o] = oA A3 %0l
pC2D1o A F G| 7} 1:1 ¥ &2 S0 7}7] wlii-of] AL 4 8H(post-curing)A] <]l
3} 8+ 4] "k-3-(chemical reaction)©] 2F dojyttlar Bl At} &= 4(b)ol] Y EFE B2}
Zol, FAH A #3337 ALl g = 223 E & (XPS high resolution spectra) 2 & H.H
AL 73 Sh(post-curing) 774 -] N+2} CI 3] A (peak)7} & H A 0= Hol AR
7 3}(post-curing)A] o] Wl E 71 HE-g-(Menshutkin reaction)©] & ojt 51 o2
FrE T A 2 4(e)oll YR vEe} 3 o], DSC(Differential Scanning
Calorimetry) ¥-21-8- B4 AF$ 7 8} (post-curing) Aol ] 2A| 9] 525 =)
w2 A& A ol Wl 1] A (peak) 7} W AY ST}, o] = A 1t A Wl EZD

HE-2-(Menshutkin reaction)©] o] Whehar -5 31, = HA| AFo] F(cycle)ol] A=
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[101]
[102]
[103]

[104]
[105]
[106]

[107]
[108]
[109]

vk At7ko] YERYA] ¢k eki=d] o] = wl+E 71 W3- (Menshutkin reaction)©]
WA AFo] F(cycle)oll A 25 2oji} T ] of A= e ek=t}a

@]
o

4. 7] Zr 4|l p(CEA-co-DMAEMA)2] A 2 7% =4

e 7%= (Lap shear strength) 9} Bt2] 7} % (peel strength) & %= 5(a)<} (b)°ll
LHER vhel 22 B 0 ' S 451 T & S5(a)ol] LFERD R} o], g
7} %= (Lap shear strength)2] 78 -9~ A} 74 H(post-curing) ¥l =& 4& 7HA| &=
A2 B8 a1, A A SH(post-curing) T8 F-oll = Al 7FA] 5] 2HA| o] A 35
HAHE 7HA = 212 Fels it = 5ol vebd uhe) o], vk 75 (peel
strength)2] 73 -9 A% 7 (post-curing) A ol = Al 7FA] 5 & A B5F w&
HAH e 7H =, o= A & (tack) = A A2 ZEAIRE, A 244 7ol A3}
7 % (cohesive strength) 7} SE-& A 72 F-FH T 344 7 A2 7 E(post-curing)
3748 F-3 Wl EZ ¥-g(Menshutkin reaction) & F- 528 7 §-ol] Al 7}2] & 2hA|
25 =& v 7 S(peel strength)E WHEFWH T 53] pC2D1el| A 54 &<t
120°C 2] A3 7 3} (post-curing) 242 71 X]H 25 N/25 mm 2] $-5=3F ¥}g]
7 S (peel strength) & 2EE= 218 @F18kgltt. o] = 318} 4] Wh-3-(chemical
reaction) S 53l 3 2FA ko] A 2 7 % (cohesive strength) 7| 335 A 3k a1
ot 5 5(c)0ll YEb HEel gho], AL 7 Sh(post-curing) #HE & 2R E
TE5 O &S HE Aol gk AE Felskgl o & 5(d)ol] HHERE vle)
Fol, 50 nm ol A48 1.2 im®] 5 2HA| FA ol M & =& 3 2 e S HElY 59
I &< 120°C2] AFF- 4 Bh(post-curing) 28 & 7121 50 nm 5 2} A
7ol A 5 35 N/25 mm €] 322 32 & 7HA = Al #R18 Sl

L
g
L
g

f 4
e

1Y

n 8 m

5. 21 24| p(CEA-co-DMAEMA)®] thekat 7] A o)) tf 3t % xhed &4

2 o) & ] ZHA 9] GF2 FA ol A o] TFEgE 7] Aol off g A 2 s
S48t & 6(a)oll VHERG vlo} o], F-2(glass)oll A - F A (polymer)
7133 Bl B0 78] (Cu)t 1 PkInvar) & -2 5 S (metal) A 8] 7] Fol] 714
2 J3AEH S 7= A& FR1e it ol = 7] A 2A F3A o=
A2 (tack) = A A S 7HA g 71 Aol £& HEE sHA ¥ AL AR
74 SH(post-curing) A& 3l F 2 o] FHeE A Helal f-3E T R 6(c)
e mhef o), & H A o] 9o F-& 53 S (transmittance) B 7HA = 41&
gl vt 5= 6(b)oll YFERE vk} o], 13 em x 10 em @] o H 4] of) &= 5 =
% 7l (adhesion fail) (ex: bubble©] 1} ¢F & HF)o] glo| =& 7 28-S 71X] =
A ZRlek3 .

6. 1 2 Al p(CEA-co-DMAEMA)2] Tt} ket 271 ol 4] o] ok A (stability) =7
B ould o)) u} & % 2HA) 9] 4538 %7 (humid condition)ol] A €] 3]
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[110]
[111]
[112]

[113]
[114]

[115]
[116]
[117]

¢4 4 (bending stability), F-$1 4] QF4 A (flexing stability), &1 274 (solvent
stability) = &7] ol A 2] A7 QFA A (storage stability)-S =7 83t &= 7(a)°ll
R vEe) ZEo], 5] ZHA| & PET(Polyethylene terephthalate) - PET(Polyethylene
terephthalate) & <1 A1 &S v} 3 53 ¥ (bending radius) &2 3531 2] 453+
2710 A A7 WX 8 1 8ke] 75 (peel strength)©] A 8F7F LFEFLEA] 2 QLY
5 7(b)ol] LFER HEeE o], 5001 o] o] vk =] WH (bending radius) O &
T3t 3 = uke] 7} X (peel strength)] A 8} 7F Y ERUA] 90T & 7(c)oll YHEF
npe} ol E}Okﬁ S (solvents)ol] FAIF =EE& A AL & AIAAS 7HA =

2l 5 7(dell vebd ake) o], E21 A EE F 7] Tl 309 et
A R AR E el 28 S 39153

% fo

o
lo
ﬁ&‘
‘O,

Q‘L
R

g

N

>
>

o 2:iICVD & & 35 A p(AGE-co-HEA) 9] A| =
S+ p(AGE-co-HEA) 2] 31814 24L& iCVD ¥H-3-7] ol Y 5=

kel A Q8] (flow rate)E BHA A 248 ith M2 E}—E— Al
7} AGE:HEA = 5:1, 6:1, 7:19] 38| 35344 & A5
& -] o w}2} Copolymerl, Copolymer2, Copolymer3= Uﬂm 5+ Tt
et QB = % 20 YJERARI o, wkg-7] 9] 9F# -2 300 ~ 400 mTorr,
S5 25°CE FAG oW, A A E g 2R sty 9@ ek E
= 140°CE 7FE 33t

off

of

i
=

17

émfﬁ
_._L

rlo M, do ol N D
Bl ol ofd o2 o

[3%2]
Flow rate Chamber | Filament Chiller
(mTorr / min) pressure Temp. Temp.
AGE HEA {mTorr) (°C) (°0)
Copolymer 1 200 40 300 140 25
Copolymer 2 | 250 40 350 140 25
Copolymer 3 350 50 400 140 25

1. 5% A p(AGE-co-HEA)9] 3}8H4] 24 4 A= L(Contact angle) ¥4

5= 8ol YERl BEe} o], Copolymer 1, Copolymer 2 2 Copolymer 3]
FTIR(Fourier transform infrared) 2~ %) E & 3} 3 H %] % Zh(contact angle) ¥-2] &
2135 o} &= 8(a)ell YER Bl9} o], FTIRA ol A4 -OH peak-S- 531= 3300 cm
1 ZEo| A copolymer 191 4] 3 0.5 ZH4=5 = HEA(2-hydroxyethyl acrylate,
HEA)9] At 42l f-#Fo] o] &E45, -OHS] 3 A 7% (peak intensity) 7}
st 22 GRStk vhth & of] & A 7] (epoxy group)ell 3 &t -1k
800~1200 cm! 7ol A = 3] 21 7} S (peak intensity) 7} 5 7}8H= A&



PCT/KR2018/001921

15

WO 2019/088371

- Hf > h&
) il e ZN % J
o o > —=
o, ) s 25 5P g o
w o wN §FE N g
&O_SEAT oy ﬂlA.mdauldl],ﬁo
T ) I R - I
C R & Hﬂeﬂlmaoﬁl;{
SR o m &R T
3% Mﬁ X W W o AT g o Y
Fag 0P THIONT L ww
R ok o T 2N XD S g T
Z..# EE ~ 0 ‘=& H )} -wﬂ:l = N uarl
— X o — O}ZW/\F = N mb;o]rL
0 L.CJr =) _\I,|A/,_|!.V| Jm_l‘._ Lt\lo_” m HO fi’s)
IS E T gHMIETITN ZNw
MeTes 5 S 2o XTEE g oo
Q) <O i 7o B N2 mo T el
o 0 Z T3 xo N &~ T
FEOT & N ETAgg R gh L
ﬂOﬂEoEﬂ_’ e ﬂu%ﬂﬁo4ll&|1ro\ﬁe
_ < B Ex g EX N
= o < ol T -~ 2 S = ™oy
. c o~ Jl,ﬂ0ﬂ7 o - Udl
0 — W ~ &0 o =
UWUHM N b =g £ ] o oo o o
= & = —~ 83
Zogs o 2ETIgTTREEC
_ : o 0 Wro = ) o ol =
woer = ot ESLEalE
o TN § MHMSmm N 9
7UJ] T T uEﬂo%Lu @MUAI@OT_Z?
TN W 2 &ﬁoﬂﬁ)Dﬁoﬁﬂﬁr%ﬂﬁoo_a
oo I g g E iy P BT
A B > ~
TLETE FimiicEiiAUE
L E BN EF S gogpe T8
TP E =Nedg s g ST
ElﬂO X s —
N ™ m o o =M g2 N
THRTN mlwmww = 3% gN¥T g
PERFEN T TE Y ER ad B R
Wn ok KR o H R Mo HNe -2 m o0 W

[118]
[119]
[120]

btz b, el el
g

=

=

A gk A =,
ok AT, vl

<
=

)

=

A A

2] 25 um K.t}

==
L

o 7]

T

AP ol &7 A
o ol W=, A A E o
g Aol AA e &2 73}

HAA A2

[121]
[122]
[123]
[124]



16

WO 2019/088371 PCT/KR2018/001921

784
473 1] + DAE E3eh= WA A E o] 8¢ 313} 717 S AH (CVD, initiated
chemical vapor deposition)S ¢+ 3132} 79+ 7 21 Al (Pressure Sensitive
Adhesive) 2] A 2
(a) ICVD ¥H-3-7]0l 7] A& XA 7] L, A A 8] E A Sell 471 71 A
Aol Eg] &7 o}t 7] (trialkyl amine group) H== 3] =5 A] 7] (hydroxyl
group) S E 35l XA ©EEA| 9 of] Z A] 7] (epoxy group) Hi= &7
sla}o] = 27| (alkyl halide group)S ¥ $Fa}i= 2 A AL ©HaEA =
s ote] A7) A GEA e 7] 1A A dEEA o] SR AE
P = dA Z
(b) 371 71 A 7ol ¥A3-5-24
[ 73 2] Al1grell lo A, 7] 21E A o

=
<)

A=

r
g
12
2
©
p‘L
2
o
o
~
iy
e
=

off, off

]

g7 3] ATl oM, 7] A AA DR =

A, X=Cl,Br 2= 10] 3, n2 1~109] ZFo|thel AL EH o2
Sk L AR el A A A Al 2.
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273 4] Aol AoiA, BTl A A= 3182 3 W #] 51812 79
£ Abo] = (peroxide) $}3H= L Wl Z ¥ +=(benzophenone) $}3t= 2 -4 ¥
o A Bt o] e = A& S 0 ah= a2k A AA

Az,

Q_Eﬂ—/\l 3

0

g}t 4
&

Cras 0"

3

Ci W Hy

W

O

get4 5
HO'O CH3
H,C (}..()7(\(:"'1
H,C 0.OH
kst 6
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4% 5] A1ael o)A, 7] A Gk = NN-t] H & o} mof e
| B} = & ¢ o] E(N,N-dimethylaminoethyl methacrylate, DMAEMA)©] 31,
71 ARAAA A = 2-F 2 2o € o)} 21 ] o] E(2-chloroethyl
acrylate, CEA)o| ™, 7] a1 %A= 318H2] 12 BAH = AL EQo=
ab A Zh9E Al A2,

51314 |

(3}3}2] 1014 10 < x <60,40 <m +n < 90, m +n + x = 100°] T})
(37361  A1del oA, 7] DA GREA = 2-sto]| =EA A E

o} = & &) o] E(2-hydroxyethyl acrylate, HEA)©] 31, 47| X1 A 2} A DreEA| =

org Zel Al g o El(allyl glycidyl ether, AGE)©| W, A7 i ¥-2}3= 3812

28 A= A S 50 R 5= A 7R A 2HA Al =i,

51814 2
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— 3
7 S

%1% 7] Al1grel]l sl A, 71 Ev] & o}rl 7] (trialkyl amine group) B+

8} o] = Z-A] 7] (hydroxyl group E ¥ el 28 A @A) 9f
| Z-A] 7] (epoxy group) H== &7 ehefo] = 28 7] (alkyl halide group)E
Eﬂ&bﬂﬂﬂﬂﬂaﬂﬂ ’%(]kﬂl&dﬂﬂﬁi?%gi
Sh= LA AR 7S A 2 A Al =

2

[7d -4 8] A1l A A, 471 F537 ﬂt iﬂjﬁé TETA, EF FEA,
OYPEZE FTFA EEoleF T A AL EHOR Sz EA
7t A 2=A A 2.

[7d 3} 9] Al1gkell Qo A, 7] A S A 2 A & F715= 50 ~ 1200 nm 91 A1
o2 3h= A 729 A 2HA Al =W

H -
[d-ra 101 A1l oA, 7] 71 A= 52l (glass), A% AH(polymer) 2
A&

[%d 738} 11] XH%M%MH%ﬂ“ﬂﬂEML&WAm%AQE ﬁﬂi

&) =)
P73 121 Ed & ofnl7] (trialkyl amine group) EET: 0} O] =E A 7] (hydroxyl



20

WO 2019/088371 PCT/KR2018/001921

group) S E 35l XA ©EEA| 9 of] Z A] 7] (epoxy group) Hi= &7
&e}o] = 2H-&7|(alkyl halide group)Z ¥ 381 I A AHA| @) <]
S GATE 71 A Aol TR E o) = aLEAF Y A=A

(34738 13] A28l Yol A, A7) 23 A deEA =

e 14] A28l dojAl, 7] A

(A71A4, X =Cl, Br == 10] 2, n& 1~109] Aolthel A& 53 o=
Bh= o) ek | 2

(34738 15] A28 o)A, A7) 23 A vrekA = N,N-t W g o} ] w0 &
| e} =1 & 2| o] E(N,N-dimethylaminoethyl methacrylate, DMAEMA)©] 31
871 A AA G = 2-F 2 2ol oA ¢ o] E (2-chloroethyl
acrylate, CEA)°) ™, A7) a1 E-2}3= 3}8h4] 12 BA = AS EH o=
8= i AF ek A 2 AL
3oH4 |
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[7d7-8 16]

(3}3H2] 1914 10<x<60,40 <m+n<90, m+n+x=100°|t})
A28l o)A, 7] DA GaEA = 2-spo] =0 E o} A - e o] E
(2-hydroxyethyl acrylate, HEA)©| 21, 7] Z1 4 244 @A = <4

=2 AlY ol El(allyl glycidyl ether, AGE)©| ™, A}7] 312} = &} 512] 25
A E = Ae 5 052 ah= Al A 7k 5 2HAL

3h514] 2
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(778171 A28 oA, A7) G2 o] F73=50~1200nm 9 AL EH o=
7z

873 18] Al12% el oM, 71 71 A= olymer) 3

do
)
fa
3
=
Mz
=
o)
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D »@/ | :v P(CEA-co-DMAEMA)

PET Cross-linked
Adhesive polymer coating (iCVD) P(CEA-co-DMAEMA)
N
p 4 o
I Thermal curing )
Physical Adhesion Chemical Adhesion
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[5=2]
{a) (b)
-—— %
7| =5
208 200 108
Binding Energy (eV)

Abs. (a.u.)

2000 100 1000 000
Wavenumber (cm)

PCT/KR2018/001921
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[5=3]
@ Storage Modulus (G) (b) 6] oue Modulus ()
g 1(’1 ;; 1d
8 14 'é' 1d
g 1d] g id
—_— —pC2D
1y = = 1 _@gi
. &1 —pC1D2 1d pC
001 01 1 10 100 601 01 1 10 100
Frequency (Hz) Frequency (Hz)
€ (d) 8 4] pOMAEMA
tans — pC201 :
— pC1D1 g 5
104 —pc102 B &
cg [
§ 27
101 § 3
= 9
s _§ A0
1001 o2 1 10 100 © 5 2 4 e e 100
Frequency (Hz) CEA contents {%)
[5=4]
@ g @
g E 0.5 I°x°
g Foop ... ARl
g "g'-o.s-
= &
g § 4.0 —— 1" Scan
g z . ---- 2™Secan
60 100 150 200 250 300
pC201 pC1D1 pciD2 Temperature (°C)
(b) s
Ny, pcan1 Clyp pC2D1 Ny, pC2D1 Clyp

410 405 400 395 210 205 200 195 190 410 405 400 395 210 205 200 185 190
Binding Energy {eV)  Binding Energy (eV) Binding Energy (eV)  Binding Energy (eV)
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[5=5]
(a) (0
Lap shear — E %
Tensile stress  measurement "Egsoo = Thermel postcuring | & w© pc2D1
smers = g
‘ P B200 E
- . Glass g g 20
25 mm § 100 g 10
\ ’ ° pc2D1  pCiD1  pC1D2 § T w10
b) Tensile stress Post-curing Temperature{ °C)
( 1 (d)
T-POQ' E 40 —E 40F
measurement g 3s N Pristine 3000m
oD § s B Therma! post-curing g - _M
25 mm copolymers s 25 g 12m
- B 20 %20 L
§ lsl - E
Glass % o8] LTy
go4 2
l Foe 201 102 ° io o
pC pc1D1  PC Adhesive Thickness (nm)
[5=6]
105
(@ zw © <
30
2 § =
B2 £ w
2 e
-; 10 E 85 ::I;:gmmsr
o sol . . .
400 500 600 700
Wavelength (nm)

PET

(b)

. PET (front side) & ‘

31;* Invar(backside)
R

74

g
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[5=7]
() Bending Stability in Humid condition (b) Flexing Stability
£ £
g 351 .§ 354
g 301 301
E 254 : 251
B 20; 20+
= e
2 151 g 151
§ 104 Q 104
g s & *
° SR 7R 10R Control 5R 7R 10R Control
Bending Radius Bending Radius
(c) . Solvent Stability (d25 Storage Stability (in alir)
E 401 E 40.
"E, 35+ ‘% 354
g 304 3 301
£ 257 = 251
E’ 20+ é 20'
2 15 o 15;
B 10 LRTY
£ 3 3
Water (PA Toluene THF Control Pristine 3 Day 15Day 30 Day
® e
504
T 90
g
i ]
8
10 4
4000 3500 3000 2500 2000 1500 1000 500 0 r . ' . '
Wavenumber (cm_‘) Copolymer 1 Copolymer 2 Copolymer 3
[5=9]
(a) (b) 120 °C 30 min
4{ —Bare 14 H Both
1 — Annealing z 12] HI One-side
1 & 101
p o ]
2 s
- = 4
‘.—NL~\_J § 4j
J § z..
04

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm'l)

Copolymer 2
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