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shqich. EBEABE %EIOI]*H]E‘ g0 S¥o S FES BE THUNE duuged,
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Abstract : Quanternary polymer(EBEA) was synthesized by quanternary polymerization of 2-diethy-
laminoethyl methacrylate, buty! acrylate, ethyl acrylate, and acrylic acid. Acrylic solution type pres-
sure-sensitive adhesives(PSA’s) of melamine derivative crosslinking PSA’s were prepared by crossli-
nking of EBEA with butoxymethyl melamine. The physical properties of polyester film coated with
EBEAB were measured as a function of the concentration. As the result, EBEAB-1, -2, -3 showed
peel adhesion of 320~350 g/inch width, shear adhesion of more than 23 hours, and tackiness of 5/
32~6/32 ; consequently, it has been proved that these can be used as a removable PSA’s. Reaction
mechanism before and after crosslinking of PSA’s was proposed, and surface structure of PSA’s be-

fore and after crosslinking was characterized by SEM.
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Table 1. Polymerization Conditions and Physical Properties of EBEA

Reaction

Reaction materials . Conver- Visco- Mol.  Solid
Products — COHdlthl")S sion sity” wt?  content
2-DEA BA EA AA Initiator Temp Time (%) (ps) (M) (wt%)
g(mol)  g(mol)  g(mol)  g(mol) (mol/1) (t) (hrs) "
EBEA-1 555(0.03) 2840(0.20)10.00(0.10) 2.16(0.03) BPO(15x10?) 75 8 75 43000 5000 36
EBEA-2 5.55(0.03) 2840(0.20)10.00(0.10) 2.16(0.03) AIBN(15X%10%) 75 8 86 54,000 6200 43
EBEA-3 5.55(0.03) 21.30(0.15) 15.00(0.15) 2.16(0.03) AIBN(15X10%) 75 8 88 55,000 6,200 40
EBEA-4 5.55(0.03) 14.20(0.10) 20.00(0.20) 2.16(0.03) AIBN(15X102) 75 8 81 51,000 5800 39
EBEA-5 5.55(0.03) 28.40(0.20) 10.00(0.10) 4.32(0.06) AIBN(15X10%) 75 8 84 60,000 6,500 45
EBEA-6 555(0.03) 28.40(0.20) 10.00(0.10) 7.20(0.10) AIBN(L5X102) 75 8 N - - -
EBEA-7 1850(0.10)28.40(0.20) 10.00(0.10) 2.16(0.03) AIBN(15X10?) 75 8 85 54000 6,200 53
EBEA-8 1850(0.10)28.40(0.20) 10.00(0.10) 7.20(0.10) AIBN(15%X10%) 75 8 - - - -
EBEA-9 5.55(0.03) 28.40(0.20)10.00(0.10) 2.16(0.03) AIBN(15X10%) 70 6 57 36,000 4,200 28
EBEA-10 5.55(0.03) 28.40(0.20) 10.00(0.10) 2.16(0.03) AIBN(15x10) 80 7 83 51,000 5800 41
EBEA-11 555(0.03) 28.40(0.20) 10.00(0.10) 2.16(0.03) AIBN(1.5X10%) 90 8 86 71,000 - 42
EBEA-12 555(0.03) 28.40(0.20) 10.00(0.10) 2.16(0.03) AIBN(L5X10%) 100 8 - - - -

a) Measured by LV viscometer at 25C

b) Measured by vapor pressure osmometer method

696

Polymer (Korea) Vol. 16, No. 6, November 1992



hAYA HAA G 19 HAEAH BH AT 1

U )|':1

3o e oA, =g 2-DEA: 4%
B4 T8¢ FAs7) A5k 47 Akgstac®
Table 1o EBEA g3l lojre] w3z u}
& 23s Jehfdch

#o| A9}k o] EBEA-17} -23= AAIA 7o) o}
& wslold], 7iAA BPOE AH83 EBEA-1xth
AIBNS 2188 EBEA-2%0] H3lg, A=, 4
TEAF R DFE gho] FA veht 2 M e
BPOX.t} AIBN 7HA1 47} A dshe 4ich. EBEA-
28 71Fo2 AFP2u, EBEA-32 BAS EA9) ut
8 ZHE A HE A Mg Fwghol
Aoy M, ghe EBEA-29} b%:3tgch
EBEA-4&= BAS} EA9] Eu|E EBEA-2¢} w2
#gk 2Q1el EBEA-2R.t B4 %7} % 8}= At

3 EBEA-59 -6 EBEA-29} n|iala] AAQ]
B2 #9eog Hg A EBEA-5% 28T} B
A7} F7Vetg ok EBEA-62 E2qlo] &35 4
1 Ed =T S48 JeIF7tE wys] B}

sahch,

AT Wge AATH huBAEIE TH Ee
WS4e] wievjo)s] Wie] AAS] 2% EBEA-5
o4 Bk B0z Hahw 4AFFEA A2 Al

=7bssl & & 5 A
EBEA-72 -29} w|w3le] 2-DEAS #9jo g 3
& ZllE, diAHes EBEA-2¢ v Ans
¥ 931, EBEA-82 2-DEAS} AAFS o] 713k 7
= A 63 Ao 22 AAE YEhAT.
g8 EBEA-901A -127h3] = whE-2 59k WhE-A
& WsiAz) Aaldl, EBEA-9& AHAWE 2
| £2@3t 2843, EBEA-10e 247} -29}
A9l ¥zt eyttt EBEA-113} -12%& 112
A ¥EeAIZ) 1], EBEA-11& W85 dei7t &
skl AT 22 A s dojtal,
EBEA-12:= 5] Astso] HAA Ao A&
E7Hs 3k
oldel Az 498FEA EBEA-2, -3,
-4, -5, 98 A Aoz Musion,
WHEEAE T5CoA 8ARE wHEA)TI= Ao] H3d

p=

2

=2|H 16 A6z 19923 11¢€

< ¢ ANk
&9 Fig. 1¢] EBEA-29) IR AHEZS Jehy)
Eul, 2960 cm™9} 2870 cmloll 27719 CH, A&
523} 1450 cm™! 352o)) -CH,- W2t 21520) 232t
ZEA8kaL, 1250 em 9} 1160 cmlol] ol P o] E 9]
C=0 2%%%| #4z} vehhes 2oz Mo} of
Yo o2 2rt 2AES gekrk, =g 1738cm™
of FhzEAldke] C=0 21&%5%] e} AA9)
7tz 5A]4te] EBEAUlo]| Eo0il2-S & 4 3l
pei=
Fig. 2&= EBEA-29] NMR 25 EdS Jehd 7
olth, §0.9~1.6ppmel A AutEA 2] W 7] L oj
g7]9 7]1€ thEMajelas), §2.0~2, 5ppmeo
olzdyolEe] oAH 27|, EF §4.0ppmol] 2-

Transmittance( % )

4000 3000 2000 1500 1000 400
Wavenumber (cm™)

Fig. 1. IR spectra of (a) EBEA-2 and (b) EBEAB-1.
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Fig. 2. NMR spectra of (a) EBEA-2 and (b) EBEAB-1.
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Fig. 3. Molecular weight distribution curves for
EBEA-2 and EBEAB-1 determined by GPC : solid
line(EBEA-2), dottled line(EBEAB-~1).
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Scheme 1. Crosslinking mechanism of EBEAB.

Table 2. Crosslinking Conditions and Solution Characteristics of EBEAB

Reaction materials

Reaction Conditions

- Viscosity*
Products Quanternary Crosslinking Temp. Time (cps)
polymer(g) agent(g) (© (hrs)

EBEAB-1 EBEA-2 100 20 100 2 61,000
EBEAB-2 EBEA-3 100 20 100 2 63,000
EBEAB-3 EBEA-4 100 2.0 100 2 58,000
EBEAB-4 EBEA-5 100 20 100 2 72,000
EBEAB-5 EBEA-9 100 20 100 2 44,000

* Measured by LV viscometer at 25T
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Fig. 4. Peel adhesion changes of EBEA according to
the concentration of crosslinking agent.
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Fig. 5. Shear adhesion changes of EBEA according to
the concentration of crosslinking agent.

Fig. 6& Fxo m& FZ4do] WstE A8 A
Adel, ko) MY FA%e wE HAYE
EBEA-97} 7}4 &4, EBEA-57} 71 @& &
Uehfo] A ExFe] ALSFE FaHUL
o}, $% 3 wt% ol el A FA4do] 318 doiA
E @48 BAdh olag @4 JtaA #F& 37t
AAA HFAA 7 DFEREE Udehlo] -3 Ho
Z7rEAA, W 3] AL HHA o] Ast
He Aoz AzEd

699



B_}

Tackiness(rolling ball No.)

Concentration(wt% )
Fig. 6. Tackiness changes of EBEA according to the
concentration of crosslinking agent.
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Fig. 7. Heat resistance changes of EBEA according to
the concentration of crosslinking agent.

Table 3. Changes of Physical Properties before and
after using of Crosslinking Agents

Peel Shear Tackiness
adhesion adhesion
Products (g/inch (min) (rolling

width) (ball No.)
EBEA-2 520 60 9
EBEAB-1 340 1400 6
EBEA-5 480 70 6
EBEAB-4 300 1490 3
EBEA-9 540 40 13
EBEAB-5 380 1100 9

235 A3 Table 39 JYehRAch,

7R A AN FHEe 480~540g/inch
width, %33 40~70min, A=A 6/32~13/3291d)
d3te], 7twd HaA= 42hE 300~380g/inch
width, €32 1100~149%0min, 24 3/32~9/32
E2A A7 Vet & tadde FEEd 8%
o] FvhstHa e SAELe AA TAHAE
ol, o]z @& Jtad Fof x5 A7 FHg
He Zog AztEw, B stuwde] F3] e &
Y FAR & o stade] A ddse Hat
AzA A E7Fs e JEf o

7tz Fo AR $AHY AA

FolN $HHE BAGF A7)0) maAsT Q2
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Fig. 8. Relations between peel adhesion and shear
adhesion according to the viscosity changes for PSA’s.

(b)
Fig. 9. Scanning electron micrographs of the surface
of PSA’s, after 3 days prepared ; (a) EBEA-2(X
1000), (b) EBEAB-1(X1000).
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(a)

Fig. 10. Scanning electron micrographs of the surface of PSA's, after 30 days prepared : (a) EBEA-2(X
1000), (b) EBEAB-1(X1000), (c¢) EBEAB-1(X3500).
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