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Abstract: In this work, we examined photocurable materials for organic layers that can be used as an encapsulation layer
in flexible displays. Photo-initiators, which are essential for UV-crosslinking, can be classified into two categories: Type-
1 initiators that produce free radicals through the cleavage reaction caused by UV irradiation and Type-2 initiators that
generate free radicals without the cleavage reaction. Type-2 initiators are more desirable for the encapsulation organic
layer of the flexible display due to the low outgassing of unreacted components. To optimize the curing properties of
organic coatings, the effect of initiator type on the real-time crosslinking behaviors were mainly scrutinized. The flow
properties of pre-cured coatings such as shear viscosity and surface tension were also measured to evaluate the appli-
cability in the inkjet coating process, and transmittance and refractive index were analyzed for the optical properties of
cured thin films. As a result, it was found that Type-2 initiators, exerting the intrinsic low outgassing performance, are
more advantageous in developing the display encapsulation technology as a key component in the organic layer.
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Table 1. Chemical Structures of the Resins and Photoinitiators Used in This Study

Name

Chemical structure

Dodecyl acrylate
Resin

1,9-Bis(acryloyloxy) nonane

2,2-dimethoxy-2-phenylacetophenone
(DMPA)

Photoinitiator

2-isopropyl thioxanthone
(2-1TX)

N-methy! di-ethanol amine
(MDEA)

77| [Nl A3t o™ 7 M &H. JIA IE ¥
Hozol AL 7S ERIE] fal 3733 ol wA
A 7] AN 71EAQ] e 5438 EA6IIT ol 9
oH 343 @.27]E(AR2000, TA Instruments, USA)E. 274

H BEAS RIS 24oll= 40 mm 27 9] 2° steel
coneS ARSI O H, AT &7t 0.15E 1000(1/s) HE$1el
A SE AR AE HOE f5 §AS T 713
Joe] 9 e 2AE o] Wilhelmy plates 2}
3 ¥ A=A (DCAT 11, Dataphysics, USAYS Eal =43}
At
H Y EH. 9] AT B7s)
i A 3HE BB E AREste] AT 2%
= F AHESA0S) BE ol A7 & REHXS
(storage modulus, GY& 743t oH, 48 Hed 9o Wi
oA 0.5%°] ME = 2 Hzo] T3k 274 sfellA] 218313l
ZAol= 8§ mm parallel plateE A3l oW, A=} 543t
Abolell 7+A-2 300 umz AT FAsE ¢4 UV
ZAPI7E 3 2 E 2 AWE FHlsil o, sk =t
AUVl T4 7 UEE quartz glassg ©]83IH AF
¥ UVE 365nm g0l 2.76 Wem?e] Al712 3 300z
50]— ZA}QOM’J—.

FTIR £3. 2733 +2¢] 733 o olg gk
FTIR(Jasco FT/IR-460 plus, Japan)= A8ttt -4 733t
Al G A = C=0(1720 cm™) AT e] AI71E 7)E
o7 Fom, Ast Al Fofshe ok=2d7]e] C=C °|F
A% (1637 em™)e] THadhe Aol wet AstEE HAdH S
2 oS3t

2HES S8 TS -r]"ﬂ st IS &
=3 UV-Vis %337 (Lambda 265 UV/Vls-spectrometer, Perkin-
Elmer)E ©]-8-314 300-700 nm H¢]ol4 =74 3}“‘3} sk %
ZE-S Prism Coupler(Metricon, 2010/M)S &85l =%
719 28| XLEE] = coupling head®} Z&|& /\]'O] o 7§§1'
&5 AR &, dlolA Ys zeElsel FHAA E4st
ATH.

OFR7tA &olg 28t TGA &M, 7std {7l &
Aohe ob7kE AFH R S45] flste] TGA(QSO,
TA Instruments, USA) #2492 38315t} 718 A2 A7)
© ubee] A vislE EUE okt & ARE oI
Atk A2olA 110°CE $2A17 § 3087 225 ¢
BatA Ak Wstele dgs A8

© o

il

w5 7% BAS #Hs 23]
52 343 {71 Yol é_:xﬂ °‘iﬂ 8] A A&
7EseR] Iek 4 9= A2 S8-Er). AR2000 3.9

A Sl A ook mito = Al xS /7]
Ao At H=E A3 0.1-1000(1/5) HLe] Atk
oM Ayt A FE A 5AS B, B5F 15¢P
%Ezi 4 A8 7te

Polym. Korea, Vol. 44, No. 6, 2020



844 9F7) - AaF - Aoz -

15

11.2

8.4

% \T\ & 5.1
\ R

Shear viscosity (cP)

g 0:10 28 37 4:6 10:0
Molar ratio (MA:DA)
(a)
40
E
= 35T.3
E 351 \ 336
=
3 \[\ 28 323
= T
2
ﬁsu \ \ 2%9
25 \

®10 2:8 37 46 10:0
Molar ratio (MA:DA)

(b)

Figure 1. (a) Shear viscosity; (b) surface tension of organic coatings
under various molar ratios of monoacrylate and diacrylate.
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Figure 2. (a) Real-time rheological behaviors during UV curing; (b)
maximum storage modulus values of organic coatings under various
molar ratios between 2-ITX and MDEA (based on total 1 wt%).
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Figure 3. (a) Real-time rheological behaviors of organic coatings
with DMPA and 2-ITX+MDEA initiators under the different PI
content conditions (0.5, 1.0, 3.0, and 5.0 wt%) during UV curing;
(b) their maximum storage modulus values.
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Figure 4. FTIR results: changes in C=C (1637 cm™") peaks of
organic coatings before and after UV curing with (a) single PIs (2-
ITX, MDEA, and DMPA) based on total 1 wt%; (b) mixed 2-
ITX+MDEA PIs of different molar ratios based on total 1 wt%.
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