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Abstract: In this study, adhesion promoters with acrylate and carboxylic acid moiety were synthesized from
malenized polybutadiene and 2-hydroxyethyl acrylate for producing adhesive film with low water absorption
and high adhesion. The surface properties, adhesion strength, mechanical properties and water absorption of
adhesive films were characterized according to the amount of acrylate and carboxylic acid in the synthesized
adhesion promoters. As the carboxylic acid in the adhesion promoters increased, the adhesion strength showed
a tendency to increase and the mechanical properties also improved compared to the commercial adhesion
promoter. The compatibility of adhesion promoters improved remarkably due to the presence of polybutadiene
(hydrophobic nature), maleic anhydride (hydrophilic nature) and carboxylic acid (hydrophilic nature).
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Table 1. Materials used in adhesion promoter (PBCA) synthesis
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AgAo] AHE A ZAAE FATH) 8 24
A3 9] polybutadiene =4} ¢ maleic anhydride”} 12}t
E % o]l malenized polybutadiene (Ricon131MA10,
Total Cray Valley)E A3} %t} maleic anhydride 2]
7% HH-3-& E3f carboxylic acid®} o HH o] E W3
715 =43sl7] YAl 2-hydroxyethyl acrylate (HEA,
AldrichyE AA2H4 glo] AHgstlon, iS5z
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Molecul. Abbreviati
Materials Chemical Name N e,cu ar Chemical Structure reviation
Weight /Maker
MA modi.ﬁed Malenizt?d 5.000 (Mn) Riconl131MA10
polybutadiene Polybutadiene / Total Cray Valley
Mono-hydroxyl 2-Hydroxyethyl 116.1 HEA
acrylate acrylate ' / Aldrich
(] fl:'q
CaH o= "f
. . . 0 DBTDL
Catalyst Dibutyltin  dilaurate 631.6 Paw / Aldrich
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Table 2. Materials used in polybutadiene based urethane acrylate oligomer (PB-UAO) synthesis

Molecul Abbreviati
Materials Chemical Name 0 e.cu ar Chemical Structure reviation
Weight /Maker
. Hydrogenatf:d, Hydroxyl HLBH-P2000
Diol terminated 2,000 (Mn) ot
. / Total Cray Valley
polybutadiene }
-

o IPDI
Diisocyanate Isophorone Diisocyanate 2223 "-: S . / Aldrich

End-capping o HEA

2-Hyd thyl lat 116.1 .
Monomer ydroxyethyl acrylate o 'l OH / Aldrich
x':' M

N DBTDL

Catalyst Dibutyltin dilaurat 631.6 \\*'-- .
atalys ibutyltin dilaurate ( , 9 / Aldrich

N “ |'.\'-::.
(53]
. butylated P BHT
Th 1 Stabil 220.4
crmal Stabilizer hydroxytoluene g / Aldrich
8]
INA
Reactive Diluent Isononyl acrylate 198.3 _,on,m__,.»-x, - JH / TCI

gtk w5, FAE GH SAA A BS99
Aol Astd A3k BEE Az Aol4 o)
@ B2 Ao AR 24 C5AL That
44 %2l wingtack 86 (Total Cray Valley), 4354
ola Y o]E R Z trimethylolpropane triacrylate
(TMPTA, Aldrich), T ofZ g o]E Ri-u &
isononyl acrylate (INA, TCI) ¥ 337 A]A| 2 darocure
TPO (Ciba Specialty Chemical)2 7} AA|T4 o]
Agateh. 2gid ol Sd kAo el
= 3 Z85Egd ¢ (HLBH-P2000, Total Cray
Valley), isophorone diisocuanate (IPDI, Aldrich),
2-hydroxyethyl acrylate (HEA, Aldrich)E R l=-H=Z &
&sto] A7 &Adsto] A& TH(Table 2) [9, 20]
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(Riconl31MA10), 2-hydroxyethyl acrylate (HEA) 2 b
S Zujo] DBTDLS E9l5}1 L E2 40 oCE 203}
HA 3025 dLstA ekl 1 % w7 W
F 2EE 80 oCE F23tal, =7 ¢Hg ke Al F
E 8 AZFEet HbgS X dYsto] carboxylic acideb
acrylate WF-3-7]7F =4 ® H2 S04 (PBCAE A
shelew[21-24] @4 AAHE Fig 1. o el o]
o, "z ZHA Yo A=+ carboxylic acide}
acrylate 41371 9] gaoll mHe A8 9 54 ol
317] 93l maleic anhydride?} HEAS] EH|E 1:0.25
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Figure 1. Synthetic process of adhesion promoters (PBCAs).
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Figure 2. Synthetic process of polybutadiene based urethane
acrylate oligomer (PB-UAO).
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Table 3. Compositions for adhesion promoter (PBCA) synthesis.

U2 TRt ZEREHd FH=
o] PB-UAOE A3+t FT-IR =74
L FAE 0.2 cm’, scang: 163 2 650~4000 cm™ H £
oA Z7Astalrt.

24. S4E4

3=l PB-UAO 21w (40wt%), 7FAaA|
(Wingtack 86, 25wt%), Ttifts ol HFolE Hi-H
(TMPTA, 3wt%), T of3 g o]E mi-n (INA,
30wt%) Y H7JA]A] (Darocure TPO, 2wt%)S Y3}
A EFsto] 7|E AHAZ A x5t AxE 7|+
AN FAAH 4F9 H2b SXA PBCA-25%CA,
PBCA-50%CA, PBCA-75%CA % PBCA-100%CA, 1
g vl FHrhE Qs Ag3tE Fz SAA
HEMA succinateS ZFZF 5wt%, 10wt%, 15wt%, 20wt%
2 2z Eaelm gRAAS AH 4% 2277
Lo ARAS ARt on, A B H2H
ALt 7| AR A A-§dE st Alxd
RN F 80 FREE YA 25 m T 9
PET & 9]of BAKER type film applicatorE A}-&3}o]
100im =742 T E3}3l, metal halide A4 =

olN H

=

PBCA-25%CA PBCA-50%CA PBCA-75%CA PBCA-100%CA
Ricon131MA10 g 97.17 94.5 91.98 89.59
(Mw=5,000, mol 0.019 0.019 0.018 0.018
MA per chain=5) MA mol 0.097 0.095 0.092 0.090
HEA g 2.82 5.49 8.01 104
Mw=116.12) OH mol 0.024 0.047 0.069 0.090
Mole Ratio (MA/HEA) 1/ 0.25 1/05 1/ 0.75 1/1

Table 4. Compatibilities of commercial and synthesized adhesion promoters
Adhesion Promoter
Commercial Synthesized
HEMA

Succinate PBCA-25%CA | PBCA-50%CA | PBCA-75%CA | PBCA-100%CA
Adhesion 5 O (0) O (@) A
Promoter 10 A (0) O (0) A
Contents 15 X (0) O (0) X
(Wi%) 20 X X X X X
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Figure 3. FT-IR spectra of synthesized adhesion promoters
(PBCAs).
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Figure 7. Water absorption properties of adhesive films as a
function of adhesion promoters.
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