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Abstract : Kind of monomer (MMA, EA, BA, St)and the monomer ratio (80/20 to 20/80) where changed in
the preparation of the core shell binder, and property was improved the plasma processing. Each material
changed by plasma treatment time (1 ~10 s) to change to measure the tensile strength, contact angle and
adhesion peel strength for the core shell binder optimal conditions for handling the output of the surface
treatment. The type of polymerization and composition of the binder is a regardless initiator of APS, the
reaction temperature of 85 C to 0.3 wt% of the surfactant used to indicate when the conversion rate was
the highest, core shell composite particle binder got two glass temperature curves. Core shell binder after
the plasma processing contact angle change is the PEA/PSt 38 percent of cases within five seconds to indicate
slight decrease was a decline rapidly if not handled 0° to reach. Tensile strength PSt/PMMA varies 46.71~
46.27 kgy/2.5 cm and adhesion strength PEA/PMMA varies 7.89~14.44 kg/2.5 cm increases. Overall, adhesion
strength of core shell composite particle is in the order of order PEA>PBA>PSt for shell monomer MMA.
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Table 1. Physical Properties of Monomers and Surfactants, Initiators Used in Synthesis of Acrylic Core Shell Binder

Properties b.p. 7. .

Materials M (0 ) Structure
Main monomer  Methyl methacrylate (MMA) 100.12 100 105 CHy=CH3COOCH;5

n—Butyl acrylate (BA) 128.17 145 =55 CHy=CHCOOCHy

Styrene (St) 104.15 145 100 CHy=CHI(C5H5)

FEthy! acrylate (EA) 100.12 98 -22 CH3;=CHCOOC.Hs
Surfactants Sodium dodecyl benzene sulfonate (SDBRS) 348.48 >300 - C1sHys— (CsHy) —SO3Na
Initiators Ammonium persulfate (APS) 228.21 120 - (NH,) 58204
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Figure 1. Polymerization reactor.
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Figure 2. Atmospheric plate plasma reactor standard substance.

Table 2. Polymerization Recipe of Core Polymer (Reaction Time
4 hr, Reaction Temperature 85 T)

Polymer DW SDBS MMA EA BA St APS Conversion(%)
CM-1 800 01 50 0.25 90.1
CM-2 800 02 50 0.25 925
CM-3 800 03 50 0.25 96.3
CE-1 800 01 50 0.25 86.4
CE-2 800 02 50 0.25 874
CE-3 800 03 50 0.25 89.2
CB-1 800 01 50 0.25 88.7
CB-2 800 02 50 0.25 904
CB-3 800 03 50 0.25 924
CS-1 800 01 50 025 85.4
CS-2 800 02 50 025 86.8
CS-3 800 03 50  0.25 88.9
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Table 3. Polymerization Recipe of Shell Polymer

Polymer CM CE CB €S MMA EA BA St Conversion(%)
CME 50 50 91.2
CMB 50 50 954
CMS 50 50 923
CEM 50 50 94.3
CEB 50 50 88.3
CES 50 50 913
CBM 50 50 92.3
CBE 50 50 89.7
CBS 50 50 87.3
CSM 50 50 90.3
CSE 50 50 88.4
CSB 50 50 96.3
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Figure 3. Schematic representation of experimental procedure
for core—shell composite binder.
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Figure 4. The effect of kind of initiator on the conversion of
PMMA core polymerization.
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Figure 6. The effect of monomer constitution on the conversion
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Table 4. Particle Size of Core and Core Shell Particle at the
Optimum Polymerization Conditions (nm)

. Particle size Core shell Particle size
Core particle .

(nm) particle {nm)
PMMA/PBA 303.9
PMMA 2787 PMMA/PEA 328.1
PMMA/PSt 461.2
PBA/PMMA 410.7
PBA 169.3 PBA/PEA 225.4
PBA/PSt 361.7
PEA/PMMA 374.1
PEA 1319 PEA/PBA 255.7
PSt 162.6
PSt/PMMA 572.2
PSt 334.7 PSt/PBA 3614
PSt/PEA 3934
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Figure 9. Mechanism of plasma treatment system.
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Figure 10. Variation of contact angle of various core—shell
composite particles with plasma treatment time.
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glollE] 9] 2]l et | g8l Vet Aol Core shell
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Table 5. Variation of Surface Free Energy on Plasma Treated Materials at the Varions Treated Time (mJ/mz)

Treated  Treated EA/St binder Treated St/EA binder Treated MMA/BA binder Treated BA/MMA binder
time Z 7 s 2 7 7 7. e Zs 7 Zs 7y
0 36.87 24.45 1242 40.98 27.18 13.80 39.17 2598 1319 21.53 14.28 7.25
1 38.10 25.26 12.84 4852 32.17 16.35 39.83 26.41 1342 35.07 23.25 11.82
3 44.69 29.63 1506 51.77 3433 1744 40.16 26.63 1353 38.92 25.81 13.11
5 51.38 34.07 17.31 53.47 3546 18.01 43.05 28.55  14.50 40.98 27.17 13.81
7 52.16 3459 1757 56.50 36.81  19.69 47.22 3131 15691 44.69 29.63 15.06
10 53.24 34.64 18.60 5757 3758 19.99 50.28 3334 1694 48.36 32.07 16.29

Table 6. Variation of Tensile Strength of Various Treated Conditions (kgf/2.5 cm)

None treatment Treated plasma Core monomer

Shell monomer

Treated core shell binder Treated binder & plasma

MMA 46.71 46.27

St BA 39.44 40.11
EA 41.44 40.98

St 42,61 42.31

MMA BA 37.82 38.27
EA 42.81 41.93

37.15 32.69 St 37.68 36.99
BA MMA 39.59 39.84
BA 39.17 41.29

St 40.38 40.44

EA MMA 41.57 40.93
BA 37.44 38.29

Table 7. Variation of Peel Strength of Various Treated Conditions (kgf/2.5 cm)

Treated core shell binder

Treated core shell binder and plasma

Test sample

Initial Final State Initial Final State

PMMA 5.46 10.85 10.61 5.73 11.9 13.16

PSt PBA 5.21 7.19 8.33 541 8.51 10.68
PEA 5.54 7.33 8.65 6.21 9.31 11.54

PSt 7.27 11.16 11.87 7.47 12.11 13.11

PMMA PBA 4.23 6.74 8.11 4.30 7.98 10.43
PEA 4.47 5.78 7.89 4,53 7.14 10.15

PSt 4.17 8.83 8.92 4.35 10.30 11.96

PBA PMMA 4.33 9.38 10.63 4.62 11.46 13,23
PEA 5.35 6.66 7.36 5.56 7.81 9.49

PSt . 5.69 7.40 8.89 571 8.85 12.66

PEA PMMA 5.45 7.19 7.89 5.75 9.32 14.44
PBA 4.31 8.15 10.95 4.22 10.28 11.11

Z2|n, #4327 A33, 20084
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