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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 kg#/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

Azt

Properties 25 5 .
Materials d M, bp(C) 7,00 Structure
Main monomer Methyl methacrylate (MMA) 0.936 100.12 100 105 CHo=CHzCOOCH;4
Ethyl acrylate (EA) 0.924 100.12 99 ~22  CHy=CHCOOC.Hs
m—Butyl acrylate (BA) 0.894 128.17 145 =55  CHy=CHCOOC,Hy
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 CHz=C(CHy) COOC:HsOH
Surfactants Sodium dodecyl benzene, Sulfonate (SDBS) - 348.48  >300 - CrzHus— (CsHs) ~SO3Na
Initiators Aommonium persulfate (APS) 1.98 228.21 120 - (NH4) 28505
Potassiumn persulfate (KPS) 2477 270.33 <100 - K808
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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 T)

SDBS APS Conversion
W (wt%/monomer) MMA EA BA St (wt%j/monomer) (%)
800 001 100 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
800 001 100 10 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
300 0.00 100 10 99.2
800 001 100 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
800 001 100 1.0 795
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 )

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 63 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
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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.
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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 (nm)

278
169
131
334
301
306
303
320
330
367

100
100
100
100
30
30
30
30
30
30

70
68
70
68
70
68

30
30
30
30
30
30

70
68

155
178
149
159
183
201

70

68
70
68

30
30
30
30
30
30

70
68

201
218
190
202
209
243

70

68
70
68

30
30
30
30
30
30

70
68

399
421
366
396
385
410

70
68
70
68
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HRRIEIS] 79~ 8.95 kg /2.5 cm?) Q19 70.10%2] AAe
& vERASIOU PMMA/PEA core shell HIQITE —22 T2 @
< 7% 7= EA 9419 shell 802 Qo] QAT 8.36
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Table 6. Tensile Strength and Elongation of Core Shell Binder

Drying temperature 120 C

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

None Treatment 3.67 80
PMMA 8.95 70.1
PMMA/PEA 8.36 84.8
PMMA/PEAZH 8.80 76.2
PMMA/PBA 7.45 105.0
PMMA/PBAZH 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/PMMAZH 9.98 69.7
PEA/PBA 6.44 120.0
PEA/PBA2H 7.17 112.6
PEA/PSt 8.01 80.0
PEA/PStZH 8.92 75.8
PBA 6.03 123
PBA/PMMA 7.70 100.46
PBA/PMMAZH 8.52 95.5
PBA/PEA 7.02 115.26
PBA/PEA2H 7.81 107.4
PBA/PSt 7.30 102.3
PBA/PStZ2H 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/PEAZH 8.62 78.8
PSt/PBA 6.72 110.3
PSt/PBA2H 7.57 102.7

th 283 AP0 E 71 #54 dEAd 2-HEMAE A}
£3F PMMA/PEA/2-HEMA core shell HIQIE 9] 3¢ A=zt
FaAgoZ Q) 8.80 kg /2.5 cm?) QLR 76.20%2] Al
&2 PMMA/PEA core shell ¥l e] B8] Q17 e S718)
L AEE FradhE 29E JERKSITE o] 22 AT Table
69 VJERd PEA, PBA 2 PSt core BRRITIE A18-3t core shell
HRIF N EdslA Lelton core X shell GEAE 223}
A AR A 71418 B9& 22 F dSS FRlsith

4 B

Core shell ¥RITJS] Az} E2l7] A& A7-3P7] 98k core
9} shell B4F ZF2F MMA, BA, EA, St} #54 T2 2—
HEMAZ AMEslo] 7IAAIY] 357 2 55 F3A9 e wishA
A &5 3 BAL Fg3o) 7)AE BE 781 the 22
AEL A9k

1) Core shell BISIE 53 A wegAl|2] 273 BAgle] /XAl
1.0 wt%/DEEA|2) 55 71 APS, S35 85 Tl 0.04 wt%/
Y] F3HAE ARESIAL core ) shell @S] HIE-S 30 : 70
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