Polymer (Korea), Vol. 34, No. 2, pp 89—96, 2010

gt WD s sl ' S5 EAlell 7 < glo) AR

Organic/Organic Core-Shell O}3 & HZH|CIC{o| Eat=0} X{2|H&F ()

M4
golristn giviel sjet el
(2009 8¢ 284 A<=, 2009¢ 12€ 9¢ 47, 2009 12¢€ 10¢ A&

Plasma Treatment Effect of Organic/Organic
Core-Shell Acrylic Adhesive Binder (ll)

Soo Duk Seul®
Department of Chemical Engineering, Dong—A University, Busan 604—714, Korea
(Received August 28, 2009, Revised December 9, 2009, Accepted December 10, 2009)

Z=E: Methyl methacrylate MMA), ethyl acrylate (EA), n—butyl acrylate (BA), styrene(St) ©=15E =84 7Y
AJA|Q] ammonium persulfate (APS) 9} €0]-2 531421 sodium dodecyl benzene sulfonate (SDBS) & Ag-3}0]
organic/organic core—shell 7-3:2] HRWRILIE 3t 5 2309} ]3o]| F3A7]aL Fefn) 37 A & SE221
A2} 71A1AR1 £/3E 37 1etSick Core—shell BRI F8A] A3HE-2 dgA)le] 24o] SEolk MMA/EA, MMA/
BA core—shell 53512} 257 90% oPde] H3irt el F-232/5-43e] core—shell HAYAE A7 &2
Zn} X2] $o] AJupdal veldss MMA/SE, EA/BA, BA/MMA, EA/St, EA/MMAZ2] =0 & =|9la1, ek Y23/
el core—shell HHYAE THN7ITL F2fnt 2] 9] AJHRA vlePdis MMA/BA, BA/EA, MMA/EA,
StMMA, EA/St2] =02 =gith

Abstract: Adhesive binders with core—shell structure of organic/organic pair were prepared by emulsion
polymerization of acrylic monomers, such as methyl methacrylate (MMA), ethyl acrylate (EA), n—butyl
acrylate (BA), and styrene (St). Ammonium persulfate (APS) was used as an water soluble initiator in the
presence of an anionic surfactant, sodium dodecyl benzene sulfonate (SDBS). Non—woven fabric and leather
were impregnated with the adhesive binder. The surface of the impregnated fabric and leather were treated
with plasma technique and then kinetics analysis and mechanical properties were measured. The conver—
sions of the polymerization of core—shell binder (MMA/EA, MMA/BA) were greater than 90%. When the
core—shell binder was prepared at equimolar conditions, the increasing effect of the core—shell binder
on the state peel strength of the impregnated and plasma—treated non—woven/non—woven fabric has the
order of MMA/St, EA/BA, BA/MMA, EA/St, and EA/MMA. When the core—shell binder was prepared at
non—equimolar conditions, the increasing effect of the core—shell binder on the state peel strength of the
non—woven fabric/leather has the order of MMA/BA, BA/EA, MMA/EA, St/MMA, and EA/St.

Keywords: impregnation, plasma treatment, emulsion polymerization, contact angle.
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Figure 1. Experimental apparatus for multi core—shell poly—
merization.

Table 1. Polymerization Recipe of Core Polymer(Reaction Time
4 hr, Reaction Temperature 85 C)

Polymer DW SDBS MMA EA BA St APS Conversion
(core) @ @ @@ @ @ @ @ (%)
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Table 2. Polymerization Recipe of Shell Polymer

Polymer CM CE CB CS MMA EA BA St Conversion
(core/shell) @ @ @ @ @ @@ @ @ (%)

MMACM-1) 800 001 60 0.5 91.2
MMA(CM-2) 800 002 60 0.5 93.0
MMA(CM-3) 800 003 60 0.5 96.5
EA(CE-1) 800 0.01 60 0.5 87.1
EA(CE-2) 800 0.02 60 0.5 88.4
EA(CE-3) 800 0.03 60 0.5 96.2
BA(CB-1) 800 0.01 60 0.5 89.3
BA(CB-2) 800 0.02 60 0.5 90.7
BA(CB-3) 800 0.03 60 0.5 914
St(Cs-1) 800 0.1 60 05 84.3
St(CS-2) 800 0.02 60 05 95.1
St(CS-3) 800 0.03 60 05 88.8

MMA/EA(CME) 60 60 92.3
MMA/BA(CMB) 60 60 96.5
MMA/St(CMS) 60 60 934
EA/MMA (CEM) 60 60 854
EA/BA(CEB) 60 60 88.9
EA/St(CES) 60 60 903
BA/MMA (CBM) 60 60 914
BA/EA(CBE) 60 60 88.4
BA/St(CBS) 60 60 864
St/MMA (CSM) 60 60 89.4
St/EA(CSE) 60 60 87.6
St/BA(CSB) 60 60 934
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Figure 2. The effect of kind of initiator on the conversion of
PMMA core polymerization.
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Figure 3. The effect of monomer constitution on the conversion
of PMMA/PEA core—shell polymerization.
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Figure 4. The effect of monomer constitution on the conversion
of PMMA/PBA core—shell polymerization.
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Figure 5. Particle size and size distributions of PMMA core poly—
mer at different SDBS concentration during core polymerization.
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Figure 6. Particle size and size distributions of PBA core polymer
at different SDBS concentration during core polymerization.
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Figure 7. Particle size and size distributions of various core—
shell composite particle during core—shell polymerization: (a)
MMA/EA, MMA/BA, MMA/St; (b) BA/MMA, BA/EA, BA/St
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Figure 9. TEM micrograph of various particles.
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Figure 10. Variation of contact angle of various core—shell com—

posite particles with plasma treatment time.
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Figure 11. Variation of contact angle of various core—shell com—
posite particles with plasma treatment time.
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