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Curable compositions include at least one fluoropolymer, at least one monofunctional (meth)acrylate,

at least one difunctional (meth)acrylate, and at least one 1nitiator. The curable composition, when cured,
forms an optically-scattering layer including a matrix and phase separated microdomains. The matrix and
the phase separated microdomains have different refractive indices, and the microdomains are on the order

of or larger than the wavelengths of visible light.
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Curable compositions include at least one fluoropolymer, at lecast one
monofunctional (meth)acrylate, at least one difunctional (meth)acrylate,
and at least one initiator. The curable composition, when cured, forms
an optically-scattering layer including a matrix and phase separated
microdomains. The matrix and the phase separated microdomains have

different refractive indices, and the microdomains are on the order of

or larger than the wavelengths of visible light.
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8 | I H Sartomer, Exton,

M35

| n-ZSHEELIEIEE » TRl TNVP ) i

iH Sigma Aldrich

| PH1

2.4.6-= FAEFHEEEETBIRE 78 > 7L T Omnirad TPO- |

L | B H IGM Resins (Charlotte, NC)

B1

| fEIfmER (' MBX-30 , Sekisui Plastics Co., Ltd (Tokyo,
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[ Japan) » AR ER (HELN B IS HES) BRTSHL T » BRI B 30 1%
3 )

P1 |FC 2145 2% M4 , 7K 3M Company, St. Paul, MN » — % &5

s (7183 HEE%) MAN&EANME (21.7FZEH% ) ZHEY)
(65.9%HJ%E 2 & * Mn~100 kDa)

P2 | FC 2178 @55 MAE » 28 H 3M Company, St. Paul, MN » &z

¥ (7183 EH%) RANENWNM (21.7EH% ) ZREY)
(65.9%H9% 28 » Mn~180 kDa)

' P3 | FC 2211 » 2K 3M Company, St. Paul, MN » &5 7%
(783 EH%) A&RWE (21.7TEH% ) ZH£EY) (65.9%
&= & * Mn~80 kDa )

S1 |PET B > AL TMELINEX 542 | 4 % H (101.6 %:%) BBH
TEKRA Inc., New Berlin, WI |

IG1 | ¢ (T]j#H Infinite Graphics, Minneapolis, MN)

HIEH G 7A

B A S5

[0153]) {EHZEZEZE (FlgE : RDS10 » RDS Specialties, Webster,

NY) SRR AE RBRENREN S1 £ - HEHEFESZ N2

Wris 7 CA-3200 UV-LED E{EZE (A=365 & 400 nm > Clearstone

Technologies Inc., Hopkins, MN ) {72 Z1& » ILRIBITHE Z K1
R(UV)EL -

[0154) HEARAGFE RGBS PCFE W 7 &R ZEHY PET (S1)E:A 2 ]
B - FEE R SURBIAE/S] HEBERHAFEEERNSE XL E
(IG1) E » DUfE UV (RIRFRIEEREHREREA Z BEBEREEE K -
%2 —R R (bare glass)E R S1/ftH5/S1 #AEMNTEES LT » 2R1& &
HEBERRUHEF SRR R EER - fF— R ENRCEBRERRS
EERTEES L DIBFIE UV ZEMEIAMR EL = TREE M= 4T -
YEEBITENL 30 088 - HEFELAELENER FLL 95.6 mW/em® &Y

N
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UV SEHERT 15 53R - 115 4 BB 5 PFral - st

(UV PowerPuck II, Electronic Instrumentation and Technology Inc.,

Sterling, VA H|&E @i E R 2 ZEHYLEE o

HE A1 BHER - &FBE ~ FiE ~ kb HE

[0155) fiF FH 58 B 5F (BYK Gardiner> B & 4 ' BYK

S

HAZEGARD Plus, Columbia, MD | ) ZJ ASTM D1003-13 #E1T7E 5

% B < OEWIRE Y A% - B bR o G EGEENE S -

HIER 5 2 ¢ REEHIER

[0156])] & 17 mL By =0 Fae AZ5EET(BOHLIN VISCO 88,

Malvern Instruments Ltd, Malvern, UK)_EFY 25 mm B 122 [ [a) 5 [5]/0)

B=2<E (DIN 53019)tH o FofEiR EREITHIR

\.\éﬁ[_

R E B IR 7K o7 B I
2 25°C ¢ 35°C - fEETSAIE ZAT - ARGV 30 778 - BL 100

Hz BYRSFE TR E 100 FFAZF 1000 Hz > WEEHE = - FH]
FTEEIEEL 7 S E REREREIE BEEE » B BEE - 5 R ARECHE
=3 o

MIENTT7A 3+ [RT JI# R A2 (AFM)

[0157)] f&EF Leica EM UC6 ¥ #1228 F S L EH S1 2 Rt
B A S R A ST B &1 o (e P [ 7 B S 4 e B B > T
1T B 18 o B8 % 1F DL S 3% A R (tapping mode) /£~ Bruker
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Dimension Icon EEfi#E (Bruker Nano Inc., 112 Robin Hill Road, Santa

Barbara, CA 93117) k& » EZERPERERG TIT - FEERFHHEE - &
HEHEEHIZEEH Bruker OTESPA W RAE $H42 (FERETHIMEHE = 40
N /m > FEFEFER= 300 kHz » fFESHLRFERK=8nm) - ZBER/N% 20 x
20 fgok - BA 1024 x 1024 {HEEREL - 72556588 M HEEER AR 3
(B &G T K /NS #T o {8 F Nanoscope Analysis v1.7 (Bruker, Santa
Barbara, CA)#RAEE » DURSHENIE & O E 2B AR/ » I HE KEER
T RECER M RT IR 4 -

AR T 4 ¢ [RT SIS 4L EES T (AFM-IR)

[0158) MEALETIRA ERS 250 nm ZHEEIH A » LHR
AFM-IR 1#5% - {25 Leica #3EU] /7 % EM UC7 EJrfE-40°C M7 2
EUR - BEBHEYIE E&E 10 mm x 10 mm 2 ZnS B2 E B

FH#A AFM-IR SHIEL -

[0159) {EF nanolR2-FS 3

1

(Bruker Anasys, Santa Barbara,

CA)#TT AFM-IR BE; - (FFEA 20 nm ZIEFEFRERN BT
PR ° GEH
IR BB EEF LAV AFM #8872 55 2 g IR UL BEUE - FrA
A& S RERG T HETT -

[0160] FEARAR Z B HGEWEREEHHESR 1730 cm™' K 1210
cm™' FRHETT IR BRES » Hop plfs BN MG BE IS S m o e < B IR IR

T

SiN AFM g1Z2(Anasys Instruments)L)\j%ﬁj7l°;ﬂi“t$gg§4ﬁgﬂ
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[0161) FEE4AEF
A R mGR IR R
MEEIHE/NR T HEN LA E

ERR PN A=

gt

2 IE BT E

NVl N
/\\

)>

T ©

XA
TEf7E f

7,
7

R S AN ]
F A AL B B O e

H 2 POk I e BE S 2 2574 T Y 4l sl o 1 e 2 (M
RARGRVJEIRL 2 x 2 mm Z/NIETT;

BRI SR

5 R

AN == BANS
yANI=Y=

I ek L B B A 4F

N TN TN

o 80:20 mol:mol [L 7 BB ERE S BEE§

5
B PR AR 53 BT 1 2 BE 5 I S S B B8 43« AR BHA SR & /S
T S E BRI AEI(PH) RAEFREEE(B1) « VR I A 30

TENEFIPREEREY c ARBBHIZEITHSREE 2

[TIT

4
=

%< 2.B0 7%=
HE % |
Fo# | EBRSYLE | 884w | M1 | M2 [ M3 | M4 | M5 [ PH1 | B1 |
E1l | Pl T 10.0 65.7 | 24.3 | | | 05 [2.5]
E2 Pl 500 |76.019.0] | | ] 05 '2.51
E3 Pl | 2.00 78.4 | 19.6 | | 0.5 [ 2.5
E4 Pl 5.0 |62.5]26.2 [ 2.8 ] | |
ES5 Pl 10.0 | - | - [66.0]24.0 0.5 [2.5]
E6 P3 10.0 [657[243] | [ 05 [2.5]
E7 P2 10.0 |65.7 [ 24.3 | 1 0.5 2.5
| CE1 | N/A | 72.8 [ 27.2 | | 0.5 2.5
CE2 | N/A i - | - |73.4]26.6 | 0.5 |2.5]
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2% 3. R EMEI 2 2 R BUE

= # RETE B
25°C (cPs) 35°C (cPs)
Y215 (Avg) IR RE S (Avg) EERE
El | 93.6 7.24 69.3 3.91 |
E2 | 22.8 1.15 16.7 1.17
E3 115.0 | 102.0 113.9 101.7
E4 27.6 0.84 24.61 1.08 |
ES - 97.47 7.78 75.36 4.88
Eé6 52.0 2.10 38.9 0.95
E7 774.9 46.8 607.7 25.2
CE1I  4.70 1.31 4.30 0.92 }
CE2 4.22 1.06 3.55 1.04 |
7= 4.[& l{ AR S J7 2o/ Nl =
FHlH | taE | o | EEREE =¥ fiE
(mW/cm FAAN 18y A 7N
| %) (um) (um)
E1l 0.03 3.32 1.52 B & s BT
38.3 3.02 0.81 B
05.6 1.51 0.32 oot |5 T 45k
E2 | 0.03 2.73 0.59 EANH B Bn B Bk |
383 | 0.83 0.52 | ERRBREEZ Bt ER BRY
95.6 1.13 1.23 B E BB 2 BRI Y
E3 1.86 0.54 0.20 *ﬁﬂﬁﬂq Bl K K& B ik
383 | 031 0.13 B A Y (BT B A B T 35
05.6 0.43 0.18 oo i (BT 15k
E4 | 0.03 | 3.16 1.34 HA &R BRI
38.3 0.81 0.24 BEEBEEZ BRI K
05.6 0.63 0.16 %ok 18 Ik
ES5 0.03 | 0.43 0.09 4 1 BT 35
95.6 0.55 0.16 vk e BT 38,
E6 0.03 | 2.00 1.68 B FZ 1%
38.3 3.07 | 0.81 BT B A% Bl sk
| 95.6 4.10 0.41 A~ 8 Bl T2 9k 15
E7 0.03 2.29 0.37 | 4SRRI
- 38.3 1.18 0.30 — b 4E HE Je — G B F 35
95.6 1.04 0.26  BHE/DEEIR 2 W5 B
CE1 0.03 | N/A N/A > ¥ 22 T f 4 A
| 38.3 N/A N/A S B 22 B I 45 F
- 95.6 N/A N/A B P2 5 IR GE A
CE2 0.03 N/A N/A Sk 3 27 75 9% 4
38.3 N/A N/A N e
05.6 N/A N/A S 3 o T 5 Sk R
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7o S ZX[L{LRE 7 e E =

%gﬁg 0 0/0 0 0O
B Hl# 7 (mW/ |% Tavg ot Have| Have/ | 0% % Cav| .0
(pm) 2 Tstder Hstdev Cstdey
cm-) um
0.03 | 88.40 | 13.20 | 48.40 | 3.46 | 30.60 [ 96.40 | 0.90 |
El 14 [38.30 [ 80.50 | 8.00 [77.60 | 5.54 | 1.40 | 91.50 ] 0.92

95.60 | 92.50 | 2.64 |23.90 | 1.71 | 5.83 | 98.60 | 0.06 |
0.03 | 94.50 | 1.35 [47.90 | 4.79 | 2.16 | 73.70 | 0.12 |
E2 10 [ 38.30|94.80 | 0.20 | 10.20 | 1.02 ]12.60 | 67.10 | 3.69

95.60 | 94.80 | 0.06 | 0.94 | 0.09 | 0.96 | 99.70 | 0.06
[ 0.03 [94.50] 0.21 | 7.81 | 1.56 | 5.08 | 98.90 | 0.00
E3 5 [38.30[94.30| 0.56 | 0.56 | 0.11 | 0.42 ]99.70 | 0.00
195.60 | 93.80 | 0.26 | 2.82 | 0.56 | 1.98 | 99.50 | 0.06
0.03 [ 96.60 | 0.15 |64.60 |12.92 | 6.13 [26.50 | 0.61
E4 s | 38.30 [ 94.20 | 0.78 | 54.50 [ 10.90 | 38.60 | 15.00 | 0.35 |
05.60 | 94.20 | 0.99 |16.10 | 3.22 | 5.95 | 24.90 | 0.75

, -1 0.03 {9220 0.31 | 5.41 | 0.36 | 1.48 | 99.70 | 0.06 |
ES 15 138.30[92.40 | 0.35 | 0.26 | 0.02 | 0.03 | 99.60 | 0.00
95.60 [ 92.20 | 1.80 | 1.84 | 0.12 | 1.53 [ 99.80 | 0.06 |
| 1.86 193.70 | 0.21 |40.10 | 4.46 | 5.69 | 40.30 | 1.70

E 6 9 [76.60 94.40 | 0.31 |37.30 | 4.14 | 18.50 | 44.10 | 5.81
90.00 | 93.70 | 0.67 | 75.10 | 8.34 | 2.84 | 69.40 | 2.50
| 0.03 |93.80] 1.50 [15.90 | 1.59 [ 17.30 ] 96.80 | 0.20
E7 10 [38.30[94.70 [ 0.69 [15.20] 1.52 | 2.22 [96.40 | 0.17 |
195.60 [93.30 ] 0.60 [ 9.70 | 0.97 | 4.89 | 98.30 | 0.35

. 0.03 [93.90| 0.38 | 0.36 | 0.04 | 0.09 |99.10 | 0.10 |
CE1 10 | 38.30 [94.40 | 0.25 | 0.21 | 0.02 | 0.04 | 99.80 | 0.06
95.60 | 94.10 | 0.30 | 0.16 | 0.02 | 0.06 [ 99.80 | 0.06
| 0.03 {93.80| 0.27 | 0.40 | 0.03 | 0.75 |100.00| 0.13
CE2 1S | 38.30 193.80 | 0.27 | 0.40 | 0.03 | 0.75 [100.00| 0.13
----- 95.60 [ 93.80 [ 0.27 [ 0.40 | 0.03 | 0.75 [100.00] 0.13

[0162] [&] 2 KI5 4 75l R T 2 RER] 1T

O IR S ARG 3 L B TR R ot o IR )
AL TR ISR F 48 Wi o FE B (A e e g R AU A &= 8] oA > HLGe

FHHIEARIAT 778 © AFM-IR $ 7l (5 FH DY B EE #0102 30 pm < 30 pm 1%

iy I {EELZH 5y

S| 0ERE TR 55T A4 73 & EAE 1730 em™! J2 1210
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cm! o FE[E 3B K@ 3C FHE4ETE 1730 cm™! fz 1210 em™! BRFAY IR BRLES
Bl 3A B REL IR B[R IEIGHY AFM JE5iILET - [B 3B k(& 3C /5%
it 3k A R R S AR R BN MR BE e AH < TR ARV L2278 - 18 3B 12
HEEEEREEREE OB - ERLERE 1730 cm™! fmHY IR I
s HEERREANGEREME T C=0 (RECEET) HEE
2\ o 1B 3C iFiE s iiusak At 1210 em™' fg B #0E Y IR IHL - Ho
FE m R MRS TRy C-F (= - B 3B HiiE 3C ZHAYILEE B E
BREZEREEESHENMERE B MEEEa®BEER - 4 HES
FOE MRS Z U N B R AR 22 B L H E W MR B Ee tHHY oK > B
SRS AN SEER - BT HERERSIEZE8EE - 5TH IR R
B UL s EEL o {5 F nanoIR2-FS 5%/ (Bruker Anasys, Santa Barbara,
CARIANEIRARETHE IR BRESHYRSGEEELE - ST o —REET
B IR &5 AR T AV UREE & 3D &R 1210 em™ BREFER 1730 cm”
' B EYIR UL TR EE o R EE S 2 B bR R UE A s 4 FH A TR G B B o
RS EEIRE o B B 5 BEaRES | 2SR e K 2k
B o AWIME IR Bh (& SB KME SC) kg&REE (B 5SD) FHmR » K
P E cHERNGREZ B OMEE R4 ERrEE T - HEE 3
2 MBI RR S B

I

5
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