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Z&: P/ A71A core—shell YAE AZs7) Y3l coreRE ARA BAEES ARSI, shell2AE
7] 72 methyl methacrylate MMA), ethyl acrylate (EA), n—butyl acrylate (BA), styrene(St), 2—
ethylhexyl acylate 2—EHA) & A3, Bbe &%, #3HA, /XA $R79 A7l Wil 3o 485es
AA HHe] G35 2748 70 AP core—shell YA 2= FT-IRE, 4A27]9) Fefl= 95 £4,
SEM, TEMC = 717} 243150t} 187, ©] core—shell YAl HAXE XA Hejx$e] munss =
Zoz RIS T35t 83 A A% RA/RAT A9 BeA) vEk WoE 3/ T A4 vl
HIIEE &743l A3 vzl eAz2/57] core—shell Y= EA 9 2ol H3A9) SDBSE 0.5
wi% A7Vt BAPES coreE 3] MMASY 0.1 wi%h 559 APSE dAd 2 9810 S50 24 ikl
& A mHel] degAe] S & FEE & dglen F3 5o ARE FEA 4Rk Aol A

Abstract: Core—shell particles of inorganic/organic pair were synthesized from CaCOs absorbed sodium
dodecyl benzene sulfonate (SDBS) surfactant. Shell components were synthesized by sequential emulsion
polymerization. Various monomers were used as shell components such as methyl methacrylate (MMA),
ethyl acrylate (EA), butyl acrylate (BA), and styrene (St). Ammonium persulfate (APS) was used as an
initiator and 2—ethylhexyl acylate (2—EHA) was used as a functional monomer. In the CaCOs/organic
core—shell particle polymerization, CaCO3; absorbed surfactant SDBS of 0.5 wt% was prepared first
and then core CaCO; was encapsulated by emulsion polymerization. 0.1 wt% of APS was added
sequentially to minimize the formation of new monomer particle during shell polymerization. The struc—
ture of inorganic/organic core—shell particles were characterized by measuring the decomposition
degree of CaCOs using HCI solution, thermogravimetric analyzer, scanning electron microscope, and
transmission electron microscope.

Keywords: contact angle, core—shell particle, emulsion polymerization, encapsulation, particle size
distribution.
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Table 1. Polymerization Recipe of Various Mole Ratio Materials

CaCOs DW MMA EA BA St APS 2-EA Conversion

Plbmer == ) 9 @ @ © © © @
SM 10 932 40 0.4 9353
SE 10 982 40 0.4 90.00
SB 10 932 40 0.4 90.73
S8 10 982 40 04 9502
SMS 10 982 20 20 04 96.85
SME 10 982 20 20 0.4 97.87
SMB 10 932 20 20 04 92.00
SES 10 982 20 20 04 90.21
SBS 10 982 20 20 04 91.16
SEB 10 932 20 2 04 9403
SM 10 982 40 0.4 96.53
SE 10 982 40 04 90.09
SB 10 982 40 04 91.63
SS 10 982 40 04 96.02
SMS 10 982 20 20 04 98.83
SME 10 982 20 20 0.4 97.87
SMB 10 982 20 20 0.4 92.13
SES 10 982 20 20 04 90.39
SBS 10 982 200 20 04 92.36
SEB 10 982 20 20 0.4 95.27
SM 10 982 40 0.4 90.53
SE 10 982 40 0.4 88.05
SB 10 982 40 0.4 90.63
SS 10 982 40 04 90.02
SMS 10 982 20 20 04 96.83
SME 10 982 20 20 0.4 95,53
SMB 10 982 20 20 04 90.13
SES 10 982 20 20 04 90.19
SBS 10 982 20 20 04 91.36
SERB 10 982 20 20 0.4 94.27
SM-E 10 982 40 0.4 5 95.98
SE-E 10 982 40 0.4 5 9179
SB-E 10 982 40 04 5 94,02
SS-E 10 982 40 04 5 95.87
SMS-E 10 982 20 20 04 5 9852
SME-E 10 982 20 20 0.4 5 99,08
SMB-E 10 982 20 20 04 5 95.94
SES-E 10 932 20 20 Q4 5 9250
SBS-E 10 9382 20 20 04 5 94.32
SEB-E 10 982 20 20 0.4 5 96.54
SM-E 10 982 40 04 5 97.98
SE-E 10 932 40 04 5 92.79
SB-E 10 982 40 0.4 5 94.25
SS-E 10 982 40 04 5 96.87
SMS-E 10 932 20 20 04 5 99.52
SME-E 10 982 20 20 0.4 5 99.19
SMB-E 10 982 20 20 0.4 5 95.99
SES-E 10 932 20 20 04 5 93.50
SBS-E 10 9382 20 20 04 5 95.32
SEB-E 10 982 20 20 04 5 95.54
SM-E 10 982 40 0.4 5 90.90
SE-E 10 982 40 0.4 5 92.79
SB~-E 10 982 40 0.4 5 91.25
SS-E 10 982 40 04 5 89.87
SMS-E 10 982 20 20 04 5 89.52
SME-E 10 982 20 20 0.4 5 90.19
SMB-E 10 982 20 20 0.4 5 90.99
SES-E 10 982 20 20 04 5 90.51
SBS~E 10 982 20 20 04 5 91.32
SEB-E 10 932 20 20 0.4 5 90.54

F 20 % wekd MMA, BA, EA, St 8 g3 7154 defal 2-EHA
1 g /WA 0.08 g& F348le] 5024 F3 213 -, Whe- 2=olA
1217 5433109 14} shell T8 313tk 13} shell 8 § 54%
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Table 2. Polymerization Recipe of Methyl Methacrylate in the Presence of CaCO; Adsorbed Surfactant

Run CaCOs SM-1 SM-2 SM-3 SM—-4 APS 2-EHA DW MMA  Conversion(%)
SM-1 10 - - - - 0.08 1 982 8.0 93.0
SM—-2 - 1001.08 - - - 0.08 1 - 8.0 93.2
SM—-3 - - 1009.16 - - 0.08 1 - 8.0 94.5
SM—4 - - - 1017.24 - 0.08 1 - 8.0 95.0
SM-5 - — - - 1025.32 0.08 1 -~ 8.0 96.5
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Figure 2. Effect of SDBS content on MMA encapsulation in
the presence of CaCOs.
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Figure 3. Conversion—time curves of MMA shell polymeri—
zation in the presence of the CaCOs core.
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Figure 6. TGA curves of CaCOs, CaCOy/PMMA:PSt core—shell
and PMMA homopolymer.
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Figure 7. Particle size distribution of CaCO3/MMA:St particle
prepared with CaCOg adsorbed SDBS.
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Table 3. Average Particle Size of CaCO; Core and Core-Shell
Particle

Samples Average (nm)
CaCQOs3 3191.6
MMA 146.8
MMA+2EHA 198.1
MMA/St 152.8
MMA/St+2EHA 229.6
MMA/EA 199.1
MMA/EA+2EHA 234.5
MMA/BA 149.7
MMA/BA+2EHA 182.5
St 234.9
St+2EHA 260.5
St/EA 169.8
St/EA+2EHA 200.3
St/BA 163.9
St/BA+2EHA 215.3
EA 186.0
EA+2EHA 250.6
EA/BA 147.5
EA/BA+2EHA 162.5
BA 148.8
BA+2EHA 175.6

Figure 8. TEM micrograph of (a) CaCOg; (b) CaCO3/PMMA:
PSt core—shell particle.
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Figure 9. SEM micrograph of (a)CaCOs/PMMA; (b) CaCOg/

PSt core—shell particle.

Table 4. Average Molecular Weight and Molecular Weight
Distribution of Core and Core-Shell Particle

(b)

Babz5/5-71 A Core—Shell YA #| 29} E4d o

Samples M, M, Polydispersity
MMA/St 33466 130429 3.80
MMA/St+2EHA 40964 119865 2.93
MMA/EA 43902 398761 3.08
MMA/EA+2EHA 103102 628348 2.09
St/EA 36000 109507 3.04
St/EA+2EHA 39816 125571 3.15
St/BA 31731 81623 2.57
St/BA+2EHA 36813 85223 2.32
EA/BA 38914 107069 2.61
EA/BA+2EHA 40320 328660 3.15
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Figure 11. FT—IR spectra of CaCOs/PMMA:PSt core—shell

particle.
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Figure 12. Variation of peel strength of CaCOz/PMMA core—
shell particle with leaving time.
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