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Abstract: Abstract: In this study, to develop the adhesives with improved waterproof properties for display
application, UV-curable urethane acrylate oligomers containing a fluorine moiety were synthesized from
hydrogenated polybutadiene diol (HLBH-P2000), perfluoropolyether diol (HTPFPE), isophorone diisocyanate
(IPDI) and 2-hydroxyethyl acrylate (HEA). The properties which were related waterproof performance such as
contact angle, surface energy and water vapor transmission ratio (WVTR) of synthesized fluorine induced
urethane acrylate oligomers were measured. As the HTPFPE content increased, the contact angle also increased
from 97.9 degree to 104.4 degree. The surface energy and WVTR decreased as the HTPFPE content increased.
The adhesion strength also decreased according to the HTPFPE content increased, and the adhesion strength
reduction had greatly increased as the HTPFPE content increased. The findings of this study will be beneficial
for developing waterproofing adhesives in the field of display which has recently been a waterproof issue.
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Table 1. Materials used in Fluorinated Urethane Acrylate Oligomers

/ Alfa Chemistry

Molecul Abbreviati
Materials Chemical Name ° e?u ar Chemical Structure reviation
Weight /Maker
Hydrogenated, (
\ HLBH-P2000
Hydroxyl terminated 2,000 (M -
YEToRy e@lna ¢ ’ (Mn) N AN / Total Cray Valley
Diol polybutadiene
. HF
hydroxyl-terminated 1,000 (Mw) Ho- C-C o C C o C C OH HTPFPE
perfluoropolyether ’ / Solay Solexis
Diisocyanate Isophorone Diisocyanate 222.3 ”30 IPDI
Y P Y ' o Nco /' Aldrich
End-capping 0 HEA
2-Hyd: thyl lat 116.1
Monomer yaroxyety? actylate HZCi‘)l\o/\/ oH / Aldrich
o ,C 1Ha.
RN DBTDL
talyst Dibutyltin dilaurat 1. =g
Catalys ibutyltin dilaurate 631.6 C‘Hg/ Y / Aldrich
e \C 1Hza
OH
tylat BHT
Thermal Stabilizer butylated 220.4 .
hydroxytoluene / Aldrich
.
INA
Reactive Diluent Isononyl acrylate 198.3 ilnf\/\/\/l\
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Figure 1. Synthetic scheme of FPB-UAO.
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Composition of Oligomers
Sample ID (mol ratio) Diluent
HLBH-P2000 HTPFPE PB/Fluoro ratio PDI A (Wt%)
(PB) (Fluoro) (%)
PB-UAO 1 0 - 2 2
FPB-UAO-5 0.95 0.05 5 2 2 INA
FPB-UAO-10 0.90 0.10 10 2 2 (20%)
FPB-UAO-15 0.85 0.15 15 2 2
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Figure 4. Contact angles of PB-UAO and FPB-UAO
oligomers.
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diol) content.
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Figure 6. Surface energy changes of oligomers with
different HTPFPE (Fluoro diol) contents.
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Figure 7. Water vapor transmission rate (WVTR) of
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Figure 8. Adhesion strength of oligomers with different
HTPFPE (Fluoro diol) contents.
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