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Hollow Microspheres via Suspension Polymerization
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Abstract: Effects of silver nanoparticles on the polymerization rate and morphology of poly (vinyl acetate)
(PVAc)/silver microspheres prepared by suspension polymerization of VAc were investigated. Scanning
electron microscopy, transmission electron microscopy, X—ray diffraction and atomic absorption spec—
trometry were used to characterize the morphology and properties of the PVAc/silver microspheres. Due
to the change of hydrophilicity of silver nanoparticles, appearance of the microspheres having golf ball—
like convave surfaces was observed. Under controlled concentration of surfactant, PVAc/silver microspheres
with various hollow structures were synthesized. In the case of silver nanoparticles modified by surfactant,
the polymerization rate increased slightly. PVAc/silver microspheres with a conversion up to 80% were
prepared via suspension polymerization.
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Table 1. Reaction Conditions for Suspension Polymerization

Type of initiator ADMVN

Type of suspending agent PVA

Initiator concentration 107 5x107™ 107 mol/(mol of VAc)
Suspending agent concentration 5 g/dL of water

VAc/water 0.5L/L
Rpm 500
Temperature 30, 40,50 C

3 wt% of VAc
0.03, 0.06 wt% of VAc

Silver nanoparticles solution
Surfactant concentration
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Figure 1. Effect of modified silver nanoparticles on conversion
of VAc into PVAc/silver suspension polymerized using different
ADMVN concentrations with polymerization time at 30 C
(surfactant concentration of 0.03 wt% of VAc, suspending agent
concentration of 5 g/dL of water, VAc/water of 0.5 L/L, and
agitation speed of 500 rpm).
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Figure 2. Effect of modified silver nanoparticles on conversion
of VAc into PVAc/silver suspension polymerized at different poly —
merization temperatures with polymerization time (surfactant
concentration of 0.03 wt% of VAc, suspending agent concen—
tration of 5 g/dL of water, VAc/water of 0.5 L/L, and agitation
speed of 500 rpm).
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Figure 3. SEM photographs of (a) pure PVAc; (b) PVAc/silver
microspheres with surfactant concentration of 0.06 wt% of
VAc; (c¢) PVAc/silver microspheres with surfactant concen—
tration of 0.03 wt% of VAc (ADMVN concentration of 0.0001
mol/mol of VAc, suspending agent concentration of 5.0 g/dL of
water).
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Figure 4. SEM (a, b and ¢) and TEM (d) photographs of cross—
section of (a) pure PVAc; (b) PVAc/silver microspheres with
surfactant concentration of 0.06 wt% of VAc; (c) and (d) PVAc/
silver microspheres with surfactant concentration of 0.03 wt%
of VAc. (ADMVN concentration of 0.0001 mol/mol of VAc,
suspending agent concentration of 5.0 g/dL of water).
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Figure 5. XRD patterns of (a) pure PVAc; (b) PVAc/silver
microspheres with surfactant concentration of 0.03 wt% of
VAc.
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