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the Effect of Interfacial Crosslinking on the Adhesion Property
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Pressure sensitive adhesive (PSA) was prepared by semi-batch emulsion polymerization of acryl monomers in the pres-
ence of reactive and non-reactive carboxylated polyurethane resin (PUR). Effects of the PUR type, its content, and
crosslinker feeding method on the adhesive properties of the PSA was investigated. In this experiment, the PSA pre-
pared with the reactive PUR showed better adhesive property then the PSA with the non-reactive PUR. Especially, peel
strength of the PSA, where acetoacetoxy ethyl methacrylate and 1,6-hexane diamine as crosslinkers were introduced, was
dramatically enhanced in severe humidity condition due to the interfacial crosslinking.
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o] AEERITH4L B 3] v B 1A =4
Pressure sensitive adhesive (PSA):= S tackS A% pressure A= d)d3s7] $181A polymeric emulsifiers ©]-83F S35 WH[7]
sensitive tape CZHE] =2 tacks A implant H& A 0] 2717k 3t A7 WEEo] grom, E AL M AF-olA= alkali

I HAof wet vhekdt § 52 ARSE O] $ITH1,2]. Z1Ev o]t soluble resin (ASR)Q! 874 Z]-¢-el¥ # X (polyurethane resin,
PSA'E o] i §7] 8A1E il Azke SAEA els PUR)S 22| f3HA| = ARg-ato] 7]E f3HAlE thAlshdA 52
f58t7] wlitell F ol ok A PSAL] T O ZA] A A off 9% ASRS] AHE FAlel Ad o™ odde AT
g oz, oddg FEAFoZ Az o] Hal7kaL 9l [8-10]. I5°Ad2 Aslsly] st &= b WP o2 tlobyl(diamine) ¥}

= @XJO]E}[S] 53] A 2 489 PSA+= poly(vinyl chloride), = 87| acetoacetoxy ethyl methacrylate (AAEMA)S Al 7}u A2 AM-

gk gl o} 5= ol HA[4] T THOE o7t 3] FE SH= o] AtEo] ShtH11]. AAEMAE Ad7luAR ARg-she]

o] LP& ZOR ofidstal QUTHs). N ZFE o)X= epoxy, aziridine®] 73} A|ARIF Hlwsh wf 3]
"r71“ PSAS] R0z Ak A, Hold Ui, 1A, ol B34, A 54 59 HE 71aE + vk

58 5 5 glo AF AFol nlE) HlwE e HAH 5 2 Aol E 718 AT 7 e Ugd At 2 71AA] =

U% AE F A B2 U E st AZRAIACK sith 2 Azt EAE dst] A Ak vﬁ*ﬂi’ﬂ AHEEE 4 gl

ATH4,6]. |23t BHRES FB3] 98 WAl 24, = A% ca. 4000~ 15000 g/mol)] E2] ¢S o] 83to] =2 11

B 7t A7 58 s A AF BALS FATIAY 1 FE FFE 7Y 715 SAIE PSARY 4 f& =& 7 g

339 PSAS P Sglth EF fatERe Bl Az
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Table 1. Characterization of Polyurethane Resins: Molecular Weight,
Polydispersity Index, Acid Number, and Critical Micelle Concen-
tration

PUR
Properties
PUR-750 PUR-750R
M.(g/mole) 5,600 5,700
M.,,”(g/mole) 11,500 7,000
PDIY 2.1 12
Acid Number
(mg KOH/g PU) 474 48.7
CMC (mmole) 0.36 0.28

“ M, : number average molecular weight

"M, : weight average molecular weight
© PDI : polydispersity index (M, /M,)
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Table 2. Basic Recipe of Pressure Sensitive Adhesive Using Poly-
urethane Resin

Components Amounts (g)

D.D.I. Water 420 + 20
PUR-750 or PUR-750R variable
Polystep B-1 5
2-Ethylhexyl acrylate 90
Butyl acrylate 210
Acrylic acid 5.5
2-Hydroxyethyl acrylate 1.00
AAEMA variable
Ammonium persulfate 0.5
Sodium bisulfite 0.2
Ammonia water variable

Table 3. Sample Notification of the Pressure Sensitive Adhesives
with Polyurethane Resins Content and Feeding Method of Acetoa-
cetoxy Ethyl Methacrylate Monomer

PSA PURa) PUR N AAEMA A{\EMA
types content amount feeding type

N1 non-reactive 1.212 - -

N2 non-reactive 1.934 - -

NRI reactive 1.212 - -

NR2 reactive 1.934 - -
ABINR2 reactive 1.212 1.00 One step
AB2NR2 reactive 1.212 2.49 One step
ASINR2 reactive 1.212 1.00 Two step
AS2NR2 reactive 1.212 2.49 Two step

¥ PUR-750: non-reactive; PUR-750R: reactive type
Y PUR content : based on total latex weight (wt%)

24 Table 39 YeERQITh

232 N

FAefy) B = ARy 2 olE 7789 (Breeze, Waters Co.,
US.A)E olgslo], JEe} 7 B3 QEi47](BI-DCP, Brook-
haven Inst. Corp., U.S.A), 18|31 % 9 HHLS 747t 5/
(programmable DV-II+ viscometer, Brookfield Eng. Laboratories, Inc.,
U.S.A)%} WHs-A18 7](universal test machine, UTM, LRI0K, Lloyd
Instruments Ltd., UK)E ©]&3to] FA3Ielct ot Az vw-$
23 9 91824 PURS) critical micelle concentration (CMC) %k Z}7}2]
PUR 5§15 PURS] s =2 A3kl A2 PUR 8949 31
2el-S W49 7)(Surface tensiomat™ 21, Fisher Scientific, USA)®
ZAskeltk vk 2 -3A PURS o]8-3t PSAS] Az E4S
FH=ARR1TH2 KS A110790 oAt ek S Al ol
E] HE(PET film, SKC)& Un]$} Aol7} 217} 25 mm, 250 mm7} =
Al Aeksto] FhHlskal, Al E kel A3k bar-coater® float-
ing3ll 25 ym 2] FAIE FABEE AGlrh AlRrt EEE FES 60
T 1x 2804 30 mintt AFAIZ] & UTM< o] 83191 180° peel
tests 217} 3ullE 13202 FAste] Fatghs FASHATh ot 7k
ok Fo 2 telA ] AFEE A5 8 2A Awet A 2
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Table 4. Basic Properties of Pressure Sensitive Adhesive Series with Process Variables
N1 N2 NRI1 NR2 ABINR2 AB2NR2 ASINR2 AS2NR2
PUR Content” 1.212 1.934 1.212 1.934 1.212 1.212 1.212 1.212
D.” (nm) 171 143 135 117 127 123 129 125
PDI? 1.04 1.01 1.19 1.38 1.17 1.10 1.15 1.19
Stability (months) > 6 > 6 > 6 > 6 > 6 > 6 > 6 > 6
Solid content” 544 54.4 545 545 55.0 554 55.0 54.5

¥ PUR content : based on total latex (wt%), P
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T"rﬁ} ATt AzE PSAS] 71 B4 k2 Table 4¢ YERISITE A
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D, : the number average of particle size, © PDI : polydispersity index (D /D), 9 Solid content : based on total latex (Wt%)
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Figure 1. Crosslinking reaction between acetoacetoxy ethyl me-
thacrylate and diamines.
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Table S. Adhesion Properties of Pressure Sensitive Adhesive Series with Process Variables

20

NI N2 NRI1 NR2 ABINR2 AB2NR2 ASINR2 AS2NR2
Peel strength (N/m) 210 178 276 443 463 466 489 491
Peel strength®” (N/m) 4 6 10 56 7 10 11 15
Peel strength after crosslinking (N/m) 370 379 395 383
Peel strength after crosslinkinga) (N/m) 22 25 29 45
¥ Adhesion property under humid condition.
A) Without AAEMA B) 1 Stage injection C) 2 Stage injection %0
Em before crosslinking - Humiditiy Resistance M
. 1 after crosslinking - Humidity Resistance
30 a
E
pzd

I Distribution of AAEMA Monomer

Figure 2. Schematic presentation of particle morphology with
feeding method of ethyl methacrylate monomer.
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Figure 3. Adhesive properties of pressure sensitive adhesives
series with polyurethane resin (PUR) type, PUR content, aceto-
acetoxy ethyl methacrylate (AAEMA) feeding method, and AAEMA
contents at normal condition.
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Figure 4. Adhesive properties of pressure sensitive adhesives series
with polyurethane resin (PUR) type, PUR content, acetoacetoxy
ethyl methacrylate (AAEMA) feeding method, and AAEMA con-
tents at severe humidity condition.
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