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ABSTRACT : A polymeric emulsifier was synthesized by solution polymerization with 2-ethylhexyl acrylate, n-
butyl acrylate, and acrylic acid. A series of polymeric emulsifier have been used in the emulsion copolymeri-
zation of 2-ethylhexyl acrylate and n-butyl acrylate. The size of the synthesized latex particles was around 145
nm and its distribution was very narrow. Emulsion with polymeric emusifier showed no coagulum after 7 cycles
of freeze-thaw test, while the emulsion with traditional emulsifier exhibited coagulum after 2 cycles. The
adhesion tests showed that the initial tackiness and peel strength decreased as the molecular weight and acrylic
acid content of polymeric emulsifier increased, whereas the holding power increased.
Keywords : pressure sensitive adhesive, polymeric emulsifier, tack, holding power; peel .
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Figure 1. Schematic diagram of experimental apparatus for preparing polymeric emulsifier.
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Table 1. Various Polymerization Conditions and Corre-
sponding Physical Properties of Polymeric Emulsifier

composition profile acid M, M/  PDI
2-EHA® n-BA" AAC  value’ (g/mol) (g/mol) (M,/M,)
A30-0 139 402 459 198 7076 25078 354
A30-1 139 402 459 193 5581 16909  3.03
A30-2 139 402 459 196 5024 12957 258
A30-3 139 402 459 196 4839 12731 263
A30-4 139 402 459 190 4662 12375 265
A40-0 112 320 567 239 6269 27214 434
A40-1 112 320 567 230 5390 16,607  3.08
A40-2 112 320 567 240 5050 13,683 271
A403 112 320 567 231 4779 12416 2.60
A40-4 112 320 567 235 4354 11848 272
AS0-0 87 249 664 284 6528 37510 574
AS0-1 87 249 664 279 6287 32487 516
A502 87 249 664 279 5715 18774 329
A50-3 87 249 664 270 4607 13906 3.01
A50-4 87 249 664 280 4097 13356 3.6

“2-EHA : 2-ethylhexyl acrylate, mol% based on monomer

sample

" 1-BA : n-butyl acrylate, mol% based on monomer.

‘AA 1 acrylic acid, mol% based on monomer.

‘Acid value is the number of milligrams of potassium hydroxide
required to neutralize the alkali reactive groups in 1 gram of material.

“Number average molecular weight of polymeric emulsifier.

/ Weight average molecular weight of polymeric emulsifier.
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Table 2. The Change of Material Properties of Acrylic
Emulsion PSA Depending on Molecular Weight and
Acrylic Acid Content of Polymeric Emulsifier

emulsifier conversion D, T’ .y 1n1Flal holding el
used %) (nm) ("5) stability” tackiness power strength
0 .
(m)  (hr)  (kgfin)
Trad1t{0nal 053 26 475 Veryd 5 058 05
emulsifier poor

PA300 A30-0 976 149 5147 poor” 13 32 203
PA30-1 A30-1 965 155 5197 good 12 41 229
PA302 A30-2 976 150 5185 good 17 27 232
PA30:3 A30-3 974 152 5210 good 20 23 208
PA30-4 A30-4 968 148 -5299 good 3. 18 174
PA40-0 A400 942 153 5183 poor 32 36 139
PA40-1 A40-1 974 153 5187 good 18 31 162
PA40-2 A402 973 146 5142 good 07 21 206
PA40-3 A403 974 150 5233 good 02 20 220
PA40-4  A40-4 962 146 5211 good 23 12 184

PA50-0  A50-0 942 144 -53.11 good 49 4.1 1.34
PA50-1  A50-1 945 144 5157 good 43 28 1.44
PA50-2  A50-2 972 144 -5337 good 34 28 147
PA50-3  AS0-3 957 146 -52.29 good 26 27 1.68
PAS0-4  AS0-4 954 147 -53.01 good 22 1.7 1.52

“Number-average particle size of acrylic emulsion PSA.
"Glass transition temperature of acrylic emulsion PSA.
“Freeze-thaw test method. “Exist coagulum after 1 day.
“Exist coagulum after 2 day. /No coagulum after 7 days.
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Figure 3. The change of peel strength of acrylic emulsion
PSA depending on number average molecular weight and
acrylic acid content of polymeric emulsifier.

Eg|H, #2748 Ae6x, 20034



Polymer (Korea), Vol. 27, No. 6, 2003

Initial tackiness (cm)
w

—&— PAZ30 series

5L —A— PA40 series
—#— PAS50 series

6
3500 4000 4500 5000 5500 6000 6500 7000 7500

Molecular weight of polymeric emulsifier (g/mol)

Figure 4. The change of initial tackiness of acrylic emulsion
PSA depending on number average molecular weight and
acrylic acid content of polymeric emulsifier.

ﬂzﬂ_o,] TR} ofm AL el whE Ao W}

= Uehdigich o] A¥ AaE Awrd olmd Az
XﬂJ ALEAF EA EAREe] SRS A o)
7V A UEgleh o= EAkge] Slsk
A AFE2] A (entanglement)ol] 93 EARS] 5]
Aeks Wi A2A Wi SR A S (stiffness)
M o2 ekl

Fg ofm P dhepo]l SISk Aol wiAlA L
=2 7P Ade Ui, ole ok=mgak #ol
STk TEEA|e) Sl o] 2%} T2
A7|1Zke) Ao ® Ak Uir-e] =Tt Sote)
7] Wl Ao k=)

1‘J o[N

4, A&

AR F3HAE A + Sle A4 w2

3 FEe 7HE —’Fo x

SHIE 244 DA (-
%311015, = 0}3%‘31] ]

G w PALE WA o S4E B @
Aeiw, Azd vEA FaA A ofad odA
AAAE Azt thea} e ARE A 5 YUY
AAAE TEA FAZA TS ATL S I
g pasle BAR B4R BEE, AL
2a f2) Aol £x So] ARy W el £4&
X:]O]: z“;l.;]_ B /\h‘;]oatl]_ﬂ Ao AylE /\L:q_gl_uq

=2 g—"T

XM

Eg|H, #1274 Al6Z, 2003

Acrylic Emulsion Pressure Sensitive Adhesives 601

4.5
4.0 |
= 35
£
=
]
s 30r
o
Q
(=]
£ 25+
S
o
I 20¢r
—@— PAZ30 series
—A— PA40 series
15 —&— PA50 series
1.0 L L L L L L L

3500 4000 4500 5000 5500 6000 6500 7000 7500
Molecular weight of polymeric emulsifier (g/mol)
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