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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 kg/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,

g

Materials M 0 C) Structure
Main monomer  Methyl methacrylate (MMA) 100.12 100 105 CH2=CH3COOCH3

n—Butyl acrylate (BA) 128.17 145 —55 CH2=CHCOOC4Hgy

Styrene (St) 104.15 145 100 CH,=CH(CsHs)

Ethyl acrylate (EA) 100.12 98 —22 CH3;=CHCOOC3Hs
Surfactants Sodium dodecyl benzene sulfonate (SDBS) 348.48 >300 - CioHos— (CsHs) —SO3Na
Initiators Ammonium persulfate (APS) 228.21 120 - (NH,) 2S204
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Figure 1. Polymerization reactor.
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1. frequency generator 2. electrode 3. sample
4. feeling bed 5. gas inlet 6. gas outlet
7. gas tank 8. feeling bed controller 9. chamber

Figure 2. Atmospheric plate plasma reactor standard substance.

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

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 92.5
CM-3 800 03 50 0.25 96.3
CE-1 800 0.1 50 0.25 86.4
CE-2 800 02 50 0.25 87.4
CE-3 800 0.3 50 0.25 89.2
CB-1 800 0.1 50 0.25 88.7
CB-2 800 0.2 50 0.25 90.4
CB-3 800 0.3 50 0.25 92.4
CS-1 800 0.1 50 0.25 85.4
CS-2 800 0.2 50  0.25 86.8
CS-3 800 0.3 50 0.25 88.9

2AE 0 Zeprt 22E S| HH W Ak Akl FElolth

SEYUKIC| Core &Y. Core T8 YA FAS =o17] 9
&l pre—emulsionsFsl= WS AEeiiom, 1 L 57 ZekAA
730 g9 o|RuITE FUskL SFEAE AASISITE RS 1]
o)A AH2] SDBSE 10 g9 o -wdre] o)1, o] F3lA] &
o]l coreol] AMEE W] 50 g2 AT F7)ste] WA pre—
emulsions A|Z3F 3 A 10 g9 o|l2u3krE drlsle] 3|48}
ek 3X¥ dEEA pre—emulsion F 30 g2 WR7o sk
85 CeolA 1.0 wt%e] APSTE9 25 g H7Isle] 403t A3t
o] seed emulsions THFEITE 1208 A4 x| @A pre—
emulsion¥} 1.0 wt% APS =89 25 g& FU3l0] S-S XI8A|
713 2 &= 60T Sl TS stk wke-oe
%72 Table 21| 2a3ich

SR Shell &4, Shell T WA #Ax8 2 core HRRL
O DW (425 g)7F 971 "hg7]el 513t T3 85 CT=E 5-2AI1
% shellef] AF8=2 TS dropping funnelell €37, 1 wt% APS
&N T AR AR Fst § 607 A EEAE Al
A7) S8l </duke-S BAZTE FLe RO E core T
9} shell FFAS 75 WA o8] 7149 core shell YAk
£ 33ISit) Table 3ol W42 2408 Jefall o, Figure 3&
core shell YA} Aol tigt AA142 koot

Hetg. Ak mE A3HE(%) S T o= ARk
ol IS AT ARE S T AR AEE ¢ G
o] Pof 150 TellA] 304 53t 7x & F53lom, thy Aoz 7
S Antsiglih

Zo|M, A32¢8 #13%, 20084

]

A~
M5

in)

Table 3. Polymerization Recipe of Shell Polymer

Polymer CM CE CB CS MMA EA BA St Conversion(%)
CME 50 50 91.2
CMB 50 50 95.4
CMS 50 50 92.3
CEM 50 50 94.3
CEB 50 50 88.3
CES 50 50 91.3
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 5. The effect of SDBS concentration 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
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(nm) particle (nm)
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PSt 162.6
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Figure 7. DSC curve (a) PSM/PEA core shell binder and (b)
PSM/ PEA copolymer binder.
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(a) PBAM core, (b) PABM/PMMA core shell binder, (c) PMMA
core, and (d) PMMA/PBAM core shell binder.
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Figure 10. Variation of contact angle of various core—shell
composite particles with plasma treatment time.
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Table 5. Variation of Surface Free Energy on Plasma Treated Materials at the Various Treated Time (mJ/m?)

o] core U shellZ AREE ©EA|Q] Sl

Treated Treated EA/St binder Treated St/EA binder Treated MMA/BA binder Treated BA/MMA binder
time 7. 7 e 7. re 7t 7. 7 7y 7 7 7y
0 36.87 24.45 12.42 40.98 27.18 13.80 39.17 25.98 13.19 21.53 14.28 7.25
1 38.10 25.26 12.84 48.52 32.17 16.35 39.83 26.41 13.42 35.07 23.25 11.82
3 44.69 29.63 15.06 51.77 34.33 17.44 40.16 26.63 13.53 38.92 25.81 13.11
5 51.38 34.07 17.31 53.47 35.46 18.01 43.05 28.55 14.50 40.98 27.17 13.81
7 52.16 34.59 17.57 56.50 36.81 19.69 47.22 31.31 15.91 44.69 29.63 15.06
10 53.24 34.64 18.60 57.57 37.58 19.99 50.28 33.34 16.94 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

3715 32.69 St 37.68 36.99
BA MMA 39.59 39.84
EA 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 5.41 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 5.71 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

Zo|M, A32¢8 #13%, 20084
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