() HARBRE AR T 2B %4, 38 (2020)

FI)~3I70 YA XDV ARNFWNEH T VDR
IV O X B /R

MARY RFERETAMRRNIS bS5 SARBR T
One-Pot Synthesis of Polymer Capsules with Nano- or Micron-Sized Silica Particles

Toyoko Suzuki
Graduate School of Engineering, Kobe University

HiEEIRE L TWAE V) ARFHNER) = TV T Ry MEEEIZOWT,
AR ORI, ROH TR VHNERO ) A OEEREZHE L, HEIhE3) 50
T B % ST TR IOV T 2 a2 17 o 720 ¥ ) D ORIEMATH L4V 7
AT v TF VNG T RIVRGEGEIZ VIV Oefiiiie LCT7 Y =7 KEMZ 5
E, ATRNVNTYVEVRISHHEITL, BIET LY ) —V3h T VNIl S s
Ik, BARTHAET VEZTARDES TRIVHICEIE AT R, BV IS DS
1T1L720 72 VHNDOTEOS FIZIEIL T AK R AL UV VI VIS TH Y, Mk
VAR THEERET A LI ) BRI LTz KFEAL v O&—2E), KD
TYVEZTAA T VIREIZE D V) AR T OBRERH 2 ELIELT LT, My aEL7z
I A X0 ARTFENL LS T VR OVER L O, N ) Bk Oki$E-
FEOFEA R TH L L2 LML

Poly (ethylene glycol dimethacrylate-co-methyl methacrylate) (P(EGDM-MMA)) particles
with encapsulated tetraethyl orthosilicate (TEOS) were prepared via suspension
polymerization using the Self-assembling Phase Separated Polymer method which is
preparation method for hollow polymer particles. After the polymerization, aq. NH; was
subsequently added to the dispersion as a catalyst for sol-gel process, resulting in formation
of P(EGDM-MMA) particles with encapsulated SiO. particles. When sol-gel process was
started, the medium penetrated into the capsules and formed a lot of small water domains
which coalesced during the sol-gel process. The sol-gel process proceeded in the water
domains and SiO; particles were formed only inside the capsules. The morphology of SiO,
particles can be controlled by the coalescence behavior of the domains.
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(a) Before

Fig.1 Consecutive optical micrographs (a-e) of TEOS capsules before (a) and after addition of aq. NH3
(NH; /TEOS(molar ratio)=10) for 10 min (b), 30 min (c), 1 h (d) and 6h (e), and SEM photograph
of (e") fractured particles with encapsulated silica.
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