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Abstract: Core shell binder of organic/organic pair that has two different properties within a particle
were prepared by a step emulsion polymerization of methacrylate MMA), styrene(St), ethyl acrylate (EA),
butyl acrylate (BA), and 2—HEMA by using an water soluble initiator (APS) in the presence of an anionic
surfactant (SDBS). Unwoven tensile strength of the core shell binder after processing and measuring
the PSt/PMMA/2—HEM core shell with the binder is a value represents the highest was 10.75 kgi/2.5
cm, elongation measurements PEA/PBA core shell binder showed the highest value was 120.00%. In
conclusion, using the core shell binders were able to control the mechanical properties such as tensile
strength and elongation.
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Table 1. Physical Properties of Monomers and Surfactants, Initiators Used in Synthesis of Acrylic Core Shell Binder

Properties 25 4 °
Materials d My bp.(C) 7T,(C) Structure
Main monomer Methyl methacrylate (MMA) 0.936 100.12 100 105 CHg = CHsCOOCHj
Ethyl acrylate (EA) 0.924 100.12 99 —22  CH,=CHCOOC.Hs
n—Butyl acrylate (BA) 0.894 128.17 145 —=55  CH,=CHCOOC4Hgy
Styrene (St) 0.909 104.15 145 100 CH,=CH(CsHs)
Functional monomer 2—hydroxy ethyl methacrylate 2—HEMA) 1.073 130.14 67 55 CH,=C (CH3) COOC3HsOH
Surfactants Sodium dodecyl benzene, Sulfonate (SDBS) - 348.48  >300 - C12Hz5— (CsHs) —SO3Na
Initiators Aommonium persulfate (APS) 1.98 228.21 120 - (NH,) 25204
Potassium persulfate (KPS) 2.477 270.33 <100 - K2S:0g
% N2 Gas Purging NI
——
% Thermometer
Micro Pump Condenser
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Figure 1. Polymerization reactor.
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Table 2. Polymerization Recipe of Core Binder(Polymerization
Time 4 hr, Polymerization Temperature 85 C)

SDBS APS Conversion
bw (wt%/monomer) MMA EABA- St (wt%/monomer) (%)
800 0.01 100 1.0 80.1
800 0.02 100 1.0 93.0
800 0.03 100 1.0 96.6
800 0.04 100 1.0 99.0
800 0.05 100 1.0 98.5
800 0.01 100 1.0 82.0
800 0.02 100 1.0 935
800 0.03 100 1.0 97.0
800 0.04 100 1.0 99.1
800 0.05 100 1.0 99.2
800 0.01 100 1.0 71.3
800 0.02 100 1.0 88.1
800 0.03 100 1.0 92.3
800 0.04 100 1.0 98.6
800 0.05 100 1.0 98.7
800 0.01 100 1.0 79.5
800 0.02 100 1.0 88.3
800 0.03 100 1.0 94.6
800 0.04 100 1.0 98.4
800 0.05 100 1.0 99.2
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Table 3. Polymerization Recipe of Shell Polymer(Polymerization Time 4 hr, Polymerization Temperature 85 T)

JQEEA7](PSA; Shimazu Ltd.,, SALD—2001, Japan) 2}

Core monomer Shell monomer APS DW Conversion
MMA EA BA St MMA EA BA St 2—-HEMA (Wt%/monomer) (%)
30 70 1.0 425 96.1
30 68 2 1.0 425 96.4
30 70 1.0 425 95.4
30 68 2 1.0 425 95.8
30 70 1.0 425 95.2
30 68 2 1.0 425 95.3
30 70 1.0 425 98.7
30 68 2 1.0 425 98.8
30 70 1.0 425 97.5
30 68 2 1.0 425 97.9
30 70 1.0 425 97.5
30 68 2 1.0 425 97.8
30 70 1.0 425 97.2
30 68 2 1.0 425 97.5
30 70 1.0 425 96.8
30 68 2 1.0 425 96.9
30 70 1.0 425 96.9
30 68 2 1.0 425 97.2
30 70 1.0 425 96.5
30 68 2 1.0 425 97.0
30 70 1.0 425 94.3
30 68 2 1.0 425 95.0
30 70 1.0 425 94.8
30 68 2 1.0 425 95.1

20|, 43298 #A5%, 20089
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Figure 2. Schematic representation of experimental procedure
for core shell composite binder.
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Figure 3. Effect of kind of initiator on the conversion of PMMA
core polymerization.
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Figure 4. Effect of APS concentration on the conversion of
PMMA core polymerization.

Figure 4= 714l 557} 3kl nlxle 93s Ak <18l
PMMA core %% /WAl 55 0.5~1.5 wt%/DZAZ W3}
AA S Al AlRBASe| e [gHE-S vERA Zlo]ot Figure 42
A3 =4 A9E AEH 0.5 wt%/DEA 2 AWAA E50 7
S s Fo] Ao degAele] FEo] 0159 88.2%)
7P Gk ASE-S LERAGI oM, 1.0 wt%/DEEA|] AAIA] S
98.2%°] & HFES VERNITE 283 JiAAlY] s 1.6
Wt%/FFALD 9 1.0 wt%/FgA 2] AMAA Fiool vls) B
2hzo] AAdEe] U Allel] B A UellA] Sito] XEo]
99.8% % 7FE & A3ES VERIARE T5 AR Q8] At el
F&=o] QI R3] BHETo] o] SRR A= Ejbget
oA ZdelkE VEERIITE ole} o) 7iAA] F5 Wislel ke M3
I SRE AN RS HoES W HAY] AAAl w5 1.0 wt%/
w2 ek

L& Y¥ek Figure 5 core 3 5 A3 &2 HAsle &
o Table 29} 2o] 3] 3= 0.01~0.05 wth/HZA=
HEYAA PSt core T8 5 ARPAS | w2 A3&-S 4 A
olt}. Figure 59 A¥ellA & 4= §l5%0] 0.01 g2l F3HAE AR
geuw 77.3% = 7P ShE AES JERISIOW f3A ARl
0.04 wWt%/<=A) 98.6%, 0.05 wt%/SA] 98.7% = F3kA A&

Polymer (Korea), Vol. 32, No. 5, 2008



474 ARI7) - REA] -

o] T7IEE Agkgo] STlkehs @S HERIth o]9h e
Ve 3 o] SIS tiie] So] o]FoA = v A
digo] S7HEle] BAlel| ofE] kel Sl o]FolA et A
T ke, 0.04 wig/Dg A e} 0.05 wt%/ A2 [gHs 574
At vlszeby] wizel] Haste] {34l ARG 0.04 wt%/ <+
A= A4k 18]a Table 22 MMA, EA 9 BAS ARS8t
core AT Lt A3 ERASITE

CIER| Z=MH(0f = Qs Core shell S8FgoNA core W shell
S 2dn)7 F 3810k Figure 6 BAE core® MMA shell
GFAE P A 2d81E 70(BA):30(MMA), 50(BA):
50(MMA), 30(BA):70(MMA) °Z WH3IAA Hdea-s 545 A
ot} Tl B vk} Zo] BA/MMAS] vl&-S 70/302= &
w 73.3%, 50/5029 84.6%, 30/7094w 90.7%% “ERASITE.
oS At B WAlel] A 8E7 )= o HARE WA vl
30/700% T 7Fd =2 HEE-E VERo] o|%F core shell &
sk Table 33} o] whaA|e] 248 30(core)/70(shel) 02 4
e, Werd TEAIQ) 2-HEMAS AMS 739 corewtA|
o] S 17d3kar shell WA s 2date] SHIlCh

Core Shell =01,

QX U =8 £H: Figure 7 PEA core, PEA/PSt core
shell HIQIE], PEA/PSt/2—HEMA core shell HIQIE] =43

¢

oL

120
100+
E’\i 80+
c
2
604
3]
>
c
8 0]
—e— SDBS 0.01 wt%/monomer
—0— SDBS 0.02 wi%/monomer
204 —a— SDBS 0.03 wi%/monomer
—&— SDBS 0.04 wi/moomer
—a— SDBS 0.05 wi%/monomer
0 : r : . .
0 50 100 150 200 250 300

Polymerization time(min)

Figure 5. Effect of SDBS concentration on the conversion of
PSt core polymerization.

100
804
S
= 60
5
(%
o}
2 40
5
(@]
204 —e— BAMMA 70:30
—0— BAMMA 50:50
—a— BAMMA 3070
0 T T T T T
0 50 100 150 200 250 300

Polymerization time(min)
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Figure 7. Particle size and size distributions of core—shell particle.

Table 4. Particle Size of Core-Shell Particle(nm)

Core monomer Shell monomer 7 Average

MMA EA BA St MMA EA BA St 2-HEMA (mm)

100 278
100 169

100 131

100 334

30 70 301
30 68 2 306
30 70 303
30 68 2 320
30 70 330
30 68 2 367

30 70 155
30 68 2 178
30 70 149
30 68 2 159
30 70 183
30 68 2 201

30 70 201
30 68 2 218
30 70 190
30 68 2 202
30 70 209
30 68 2 243

30 70 399
30 68 2 421
30 70 366
30 68 2 396
30 70 385
30 68 2 410
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Figure 8. DSC curves of (a)PMMA—co—PEA, (b)PMMA/PEA core
shell binder.
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Figure 9. Photographs of dried film at 25 C. (a) PMMA core
binder and (b) PMMA/PBA core shell binder.
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+= 7= PBA core HRIEZ} 123.00% 2] 2342 PMMA
(70.10%), PEA(108.20%), PSt(75.00%) °l] Bl&l =2 A18-8-5
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Figure 11 Figure 1094 A1 PMMA core HIRIH
o shell TFAIZ EAS} 2-HEMAZE shell 5 F Qg7=9}
A58 S43 Aot Figure 119 23S 2lwH® PMMA core
vReIE 9] 9 8.95 kg /2.5 cm®] AT} 70.10%2] A1
< JEIR o4 PMMA/PEA core shell vRIG= —22 T2 &

2 775 7= EA ©A19) shell S80% Qo) Q147w+ 8.36
kgi/2.5 cmZ FHA Il A 84.80% 2 S71%E & B 3
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Table 6. Tensile Strength and Elongation of Core Shell Binder

Drying temperature 120 C

Treatment binder  Tensile strength Elongation
(kgi/2.5 cm) (%)

None Treatment 3.67 80
PMMA 8.95 70.1
PMMA/PEA 8.36 84.8
PMMA/PEA2H 8.80 76.2
PMMA/PBA 7.45 105.0
PMMA/PBA2H 8.15 100.8
PMMA/PSt 8.63 72.2
PMMA/PSt2H 9.63 64.2
PEA 6.85 108.2
PEA/PMMA 8.95 75.0
PEA/PMMA2H 9.98 69.7
PEA/PBA 6.44 120.0
PEA/PBA2H 7.17 112.6
PEA/PSt 8.01 80.0
PEA/PSt2H 8.92 75.8
PBA 6.03 123
PBA/PMMA 7.70 100.46
PBA/PMMA2H 8.52 95.5
PBA/PEA 7.02 115.26
PBA/PEA2H 7.81 107.4
PBA/PSt 7.30 102.3
PBA/PSt2H 7.91 99.2
PSt 8.02 75.0
PSt/PMMA 9.25 70.0
PSt/PMMAZ2H 10.75 62.5
PSt/PEA 7.61 86.4
PSt/PEA2H 8.62 78.8
PSt/PBA 6.72 110.3
PSt/PBA2H 7.57 102.7

ok T2lal AP0 & 7H] A @=kAel 2-HEMAE A
43t PMMA/PEA/2—HEMA core shell HIQIE9] % =z
TFaAToZ Q3 8.80 kge /2.5 cm?] TS} 76.20%2] Al
&2 PMMA/PEA core shell HIQIE o] B]3|] Q147 = S715)
I APES ke s VERIGTE o] 22 ¥ Table
6l el PEA, PBA % PSt core HIQIEE A3t core shell
HiRItiellA FUatA L™ core W shell WS 24dst
Al AT A 7IAE BS 2T F oSS I

2

rhu

Core shell WRITE] A|xg} £2]24] S A7'6l7] 2181 core
9} shell =42 217F MMA, BA, EA, St} ¥4 TgA= 2—
HEMAE ARg3o] 7IAIAIS] S5 3 5%, f3bA|<] Shede WsiA
A S T F23xe)] Agsto] 7AE EB4E Blslo] vt 22
ARS Ak

1) Core shell HIRIT] F3t A] ©=A)|e] Al IAIRIe] 7IAAIE
1.0 wt%/SFEA2] 55 7 APS, =325 85 Colld 0.04 wt%/
kA9 43S ARE3laL core$} shell ©EEA1Q) B1E-S 30 : 70



Organic/Organic Core Shell #1629 F3ta} =2 dk

o= ARAPS Wl 98% olde] & AFES HERIITE
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At TRl gl 2709 fEfdoe] TS ERe] core shell
HiRIL7F S 9S-S ERIskich
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