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Abstract: A series of aluminum acetylacetonate (AIACA) belonging in inorganic chelate calculating with the
ratio of -COOH mole in PSA (0, 0.25, 0.5, 0.75, 1) and a series of PSA with different acrylic acid contents
(3 wt%, 7 wt%, 10 wt%) were blended and measured gel contents, probe tack, peel strength, SAFT. With
the increasing of aluminum acetylacetonate contents, the network structure was formed and gel contents were
increased. Probe tack fibrillation and peel strength were decreased following the addition of aluminum
acetylacetonate. SAFT were significantly changed with the change of acrylic acid contents in PSA. From these
results, aluminum acetylacetonate could be used in the range of which would not change the performance a
lot, and cure the PSA.
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Figure 1. (a) Chemical structure of aluminum acetylacetonate (b) reaction between aluminum acetylacetonate and acrylic acid.
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ARA o] AxE f8] AHEH E-m= 2-ethylhexyl
acrylate (2-EHA, Samchun Pure Chemical, South Korea),
acrylic acid (AA, Samchun Pure Chemical, South Korea)2}
vinyl pyrrolidone (VP, Tokyo Kasei Kogyo, Japan)©| i, &
A| 2= ethyl acetate (EAc, Samchun Pure Chemical, South
Korea)7} A&, NAAZ+= 2,2 -azobisisobutyroni-
trile (AIBN, Junsei Chemical, Japan)©] A4 flo] Ak
|53t a28]a F71A ZYo]EE+E aluminum acety-
lacetonate (AIACA, Dongsan Chemical, South Korea)”}
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Table 1. Composition for polymerization
AIACA
2-EHA (Wt%) AA (%) VP (wi%) (ArS] OO0 THE Gapul)
AA 0% 97 0 3 0
AA 3% 94 3 3 0, 0.25, 0.5, 0.75, 1
AA 7% 90 7 3 0, 0.25, 0.5, 075, 1
AA 10% 87 10 3 0, 0.25, 0.5, 0.75, 1
2 w7y =e Figure 1(b)et 2T AIACA®S] olAE 7]
7} keto-enol ¥FH3-2 =3 AAS] -COOHS} ZAgsta, A L e —
o= °W]%7]7P oxonium-ion< B-J3HHA] aluminum acryl- Debonding force
ate= W3}l acetylacetone®] FAHEE AJAJ = A Hrt
PSS
2.2. HEH M= ) Force . Time
HZA| = solvent polymerizationS 53] L EE 40 wit%
2 A xF ATk 2-EHASF AAS] HI&S ZE|3tal VP 4.8 ,
- A Bonding force
g, EAc 120 g, AIBN 0.1 g &3slaL, 70°CE €& 7}
sto] HERHE-S 1AIF ASAZL $ EAc 100 g, AIBN Bonding process ____Debonding process
02 g= ¥, I FH 1A% 3A1ZF o] EAc 100 g,
KN 71—71- u ol = A ZF HE-S-
AIBN 02 g2 , PHAE A7E % 242 Dretestvl”
= AEA7IAL TA ]'93\13]'. oA FHIE polymer= ||
HEA = *}%HE, Z/H]= Table 13} Tk o] Az =
A5 o]83t] AIACAE AATFO B4 Thekgh vl & (a) Approach  (b) Contact  (b) Separation
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Probe tack- Texture Analyzer (TA-XT2i, Micro Stable
Systems, UK)E ©]-83t] 5 mm<] stainless steel cylin-
drical probeE ©]-&3te] FAHSATE Figure 29} o]
7] HAAHE probert AL FHo| trbrt
(approaching) €78 AIZFe] HZEF Fof ] HAA H3
A7} probee} o] x| =(debonding) TS ZAH3}A Hh
Peel strength A8 stainless steel 7]Ajol F-2t8 5, 2
kgol AF-ER R F U S AN 242F o4
Hx & A%, v £55 ARol4 300 mm/min
o)1, peel datat= ] 713 Bt HHF Jo= =34
3tAl E T} SAFT (shear adhesion failure test)= =57}
F53he 7Hdl YA shear loadoll tigE & A3
< Uit AZ2 stamless steel 714l 2 kg LF-E
HE F H SHAA F28t 500 go FAE 7heta,
04 °C/min®] £E2 2EF FSA7IHA H2Ae] 3t
7t Lo wfjo] 55 FAJIT

2.4. 4 22K Gel contents) X

Gel contentsi= H2HAS] 7lal HAEE dHF= XX
oty AlZL 204 toluene®l| 24 hrs ¥olFa, &
E|E ©]&3} insoluble polymerE ZAith I %

Journal of Adhesion and Interface Vol 9, No.3 2008

Figure 2. Schematic diagram of the force and displacement
curves of a probe tack test[6].
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Wy o ERA F5 Fo F2A 7

2.5. Fourier Transform Infrared (FTIR) Spectroscopy

IR spectrat attenuated total reflectance (ATR) ;A4
217} A== FT/IR-6100 (Jasco, Japan)= AR8-3}$3TH
AE 24 650~4000 cm” wavelength T-7Foll A 4 cm™
resolution ©. 2 32 2703t AT} AIACA®] &3 H
A o] 743 AsS ZHolE Hube] o AHEH=
acetylacetone®] 1800 cm' oA 9] C=0 Ag peak W3}IE
b BoktH7]. a8l RE Aol tisiA  baseline
correctionS Y 3}H 31, reference baseline 2 Z+= 3500
em’ oA 2] VP N-H peakS 7|F0 2 Akgtt),
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Figure 3. FT-IR spectra of acrylic PSA showing absorp-
tion bands at 1710 cm™.
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Figure 4. Gel contents as a function of AIACA contents.
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Figure 5. FT-IR spectra of acrylic PSA showing absorption

bands at 1800, 1725, 1635 cm™.
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Figure 6. (a) Probe tack of acrylic PSA as a function of AIACA contents (b) strain stress curve of probe tack.
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Figure 7. Schematic of the deformation mechanisms for PSA during a probe tack test (a) with fibrillation (b) without fibrillation.
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Figure 8. (a) Peel strength of acrylic PSA as a function of AIACA contents (all cohesive failure), (b) peel strength of

AA10% as a function of AIACA contents at 70°C (*
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Figure 9. SAFT of acrylic PSA as a function of AIACA
contents.
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