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Abstract: There has been a growing demand on aqueous-type adhesives due to environmental concerns for solvent-type
adhesives. However, low molecular weight emulsifiers remaining after polymerization can be transferred to the adhesive
coating surface lowering water-resistance and adhesive strength of adhesives for emulsion polymerized aqueous-type
adhesives. To overcome these disadvantages, we used alkali-soluble resin (ASR), which had a lower migration rate due
to large molecular structure of ASR to polymerize 2-EHA, #n-BA, MMA and AAc as monomers to make a pressure sen-
sitive adhesive (PSA). We measured the change of peel strength, initial tack and holding power of PSA according to aging
time at constant temperature/humidity (85 °C/85%) conditions. We found almost no change in the time variation of the
above physical properties of PSA prepared with ASR. We also confirmed that 15 times larger average particle size and
2.8 times higher molecular weight for the PSA made with ASR than the one made with low molecular weight emulsifiers.

Keywords: alkali soluble resin, emulsifier, emulsion polymerization, pressure sensitive adhesive.

N B
WAAE olg3 v2As) 2 5
g ARgEl 9o, o]
/) Sistel Dot 7153 Al S Avlsh
et A = A2 84 AR

Feol AHE

"To whom correspondence should be addressed.
E-mail: ryongi@kmu.ac.kr
©2016 The Polymer Society of Korea. All rights reserved.

77

o H2AE Jom 8AE AFAE A8 FFA | vlst
o A=, WS4, U8 2 WEAR 59 40 953t
o] ArJBobo| A da] ARRslal Q). A vk, AZA A%
A S = 9l Ao 9EA 3EA °71 st E

R=

(volatile organic compound, VOC)l| 2|3+ 3-73 ¢
ol A gl =aL gt olof| what 2184 Z—?"Wﬂ s}
Aol AAgel AL FAY HAEA L B Az A A
7t HZ FeellA gks] KePE]aL Qe

A oEd TR E FSHAE Qs S 011]»501
S TEIAINE 7180l AMEEE fEAlE tiE At



78 A - RS - ARE -

Fol7] W&ol 25 FA Al FEAVE EHOE o]F
(migration)sh= @] dolu} AJte] A d=rE Wa+d 3 W)
/0] AstEo] E/80) VB FEE vX= wAIR o] AUt
ol2lgt At F3pA¢ o] wieel Uehte SRS =
Esl7] flete] AtA; f3HAIQl ASR(EEolR /A wE &
Elo]dl} of=mdite] 39 TS ARt RIS Al
ZaH e A7 e o] FoAIAL U BEFE ASRS &
b 2= Qlste] F3E 2hE X (latex) YRR ek 7]
A4 (electrosteric) SHE3} a3} wjToll <=3t 71AH P,
F4-81F P88 2 AAEe T A ATt TFs st
= A P =

olmd FFAIE FHANZE ARl Sl SEA L] &
o] 25 (T)7F -80~-40 °Ce] W 17F A &aitt. whapa] A
29 QA o8 T,E 53°CE 3j9] WakAl Feh )
TS Agste] FEITh T DHAIE AMESE 2-ethylhexyl
acrylate(2-EHA)S] @Y T &A 9] T,= -70°CZ, n-butyl
acrylate(n-BA)2} methyl methacrylate(MMA) T F3AE
o] Ty= 27t 407 105 °CE HA&A ] T, 288 GFAE
oH, acrylic acid(AAc) & A T 106 °CE 2|
AR Y-S Eole HEHAIR ARESIITE! S vk
Al FHEE 2] flste] GRAE 27 E1F A 24
7] (dropping funne)= Z{slatod S5 a5t

A= YRF 271 2EI FRo|E S Eol]
flete] ol Hlol2 F3AIE ekl ARgstal Tt
mEbA 2 fsledelE A2 2ol F3H1Q1 sodium
dodecyl sulfate(SDS, CMC: 7~10 mM) 2} H] o] & §-3}#) ¢l
polyethylene glycol tert-octylphenyl ether(Triton X-114, CMC:
02 mM)E A4 328 &8st AAl vl 5= (critical
micelle concentration, CMC) ©]-2.2 F7lsle] HEAE A|
ZAPATE0 At 3Rl ASRE AFFe] 2000, 7000,
8000, 12800 g/mol 5 T} A|FE0] AdHow &g 7}
St 2 Aelas R okolx dE] AREslaL e &
ZFFo] 7000 g/mol#t AH717}F 218 mg KOH/gS! ASRES AR
Stk Ao AM-E ASRS 100% F31A717] $5}o]
NaOHE F9J5t] ASRE F3HASR-Napr Izl ths 38kt
o AEA Al Z ARSI JHAAl = AL F
(potassium persulfate, KPSyS- AR-3FATh. B8t f3hA] o u}
o} Az A Y] QiR FA, T, 2 BHIS
it sk AME-SE fapAlo] e A2A HzF 549
AHslE 245 5te] /3 2785 °C/85%)lA
24, 48 2 72A7F &4 (aging)A 7l wE WA T, 2]
24 8§49 WEE S350,

™ o o M

M. & AFolx= ASR[(poly(styrene/alpha-methylstyrene/

Zay, Al4048 A15, 2016\

acrylic acid), Hanwha Chemical, My: 7000 g/mol, acid
number: 218 mg KOH/g, random copolymer)], 2-ethylhexyl
acrylate(2-EHA, DUKSAN, 99%), n-butyl acrylate(n-BA,
DUKSAN, 99%), methyl methacrylate (MMA, DUKSAN,
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Figure 1. Conversion % of emulsion polymerized adhesives with
polymerization time.
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Figure 2. FTIR spectra of emulsion polymerized adhesives: (a)
before polymerization; (b) 6 h polymerization with low molecular
weight surfactant; (c) 6 h polymerization with polymeric surfactant.
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Figure 3. Particle size distribution of emulsion polymerized adhe-
sives with: (a) low molecular weight surfactant; (b) polymeric sur-
factant.
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Table 1. Average Molecular Weights and Polydispersity Index
of Emulsion Polymerized Adhesives

Low molecular Polymeric
weight surfactant surfactant
M, (g/mol) 35640 162030
M,, (g/mol) 120330 453960
Polydispersity 3.4 2.8
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Figure 4. DSC curves of emulsion polymerized adhesives with: (a)
low molecular weight surfactant; (b) polymeric surfactant.
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Figure 5. DSC curves of polymeric surfactant: (a) pure ASR; (b)
100% neutralized ASR(ASR-Na).
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Figure 6. SEM images of emulsion polymerized adhesive with low
molecular weight surfactants: (a) 1000%; (b) 5000x (magnification).
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Figure 7. SEM images of emulsion polymerized adhesive with
polymeric surfactant: (a) 1000x; (b) 5000 (magnification).

—=— Low molecular
2000 weight surfactant
—— Polymeric surfactant
—_,
E 1500 T
= o
& /
=
o
£ 1000 - /
$-]
ks
] /
9 I
= -0
500 - _o— — 5
5
1 1 T I
0 24 48 72
Time (h)

Figure 8. Changes in peel strength of emulsion polymerized acrylic
adhesives with aging time.
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Figure 9. Changes in rolling ball tack of emulsion polymerized
acrylic adhesives with aging time.
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Figure 10. Changes in holding power of emulsion polymerized
acrylic adhesives with aging time.
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