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Abstract: Effects of modification of silver nanoparticles on the polymerization rate and morphology of
poly (methyl methacrylate) (PMMA) /silver microspheres prepared by suspension polymerization of
MMA were investigated. The silver nanoparticles and their surface hydrophilicity played an important role
in the polymerization rate and the morphology of poly (methyl methacrylate) (PMMA)/silver microspheres.
The polymerization rate increased slightly with modified silver nanoparticles. PMMA/silver microspheres
with conversion up to 85% were obtained in spite of the low polymerization temperature. Due to the
change of hydrophilicity of silver nanoparticles, different appearances of the microspheres having golf
ball—like convex surfaces or concave surfaces were observed. As the hydrophilicity of silver was
decreased, stable nanocomposites were prepared.
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Table 1. Reaction Conditions for the Suspension Polymerization

Type of initiator ADMVN

Type of suspending agent PVA

Initiator concentration 107!, 5x107, 107 mol/(mol of MMA)
Suspending agent concentration 1.5, 5.0, 9.0 g/(dL of water)

MMA/water 05L/L

rpm 300
Temperature 30,40,50 C
Silver nanoparticles solution 5 wt% of MMA
Surfactant concentration 5 wt% of MMA
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Figure 1. Initial conversion of MMA into PMMA or PMMA/silver
suspension polymerized using different ADMVN concentrations

at 30 C with polymerization time (suspending agent concentration:
1.5 g/dL of water).
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Figure 2. Effect of surfactant on conversion of MMA into PMMA/
silver suspension polymerized using different ADMVN concent—
rations with polymerization time at 40 C(suspending agent con—
centration 1.5 g/dL of water, MMA/water of 0.5 L/L, and agitation
speed of 300 rpm).
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Figure 3. Effect of surfactant on conversion of MMA into PMMA/
silver suspension polymerized using different polymerization
temperatures with polymerization time (suspending agent con—
centration 1.5 g/dL of water, MMA/water of 0.5 L/L, and agitation
speed of 300 rpm).
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Figure 4. Schematics of suspension polymerization of MMA/
silver: (a) without surfactant; (b) with surfactant.

Polymer (Korea), Vol. 34, No. 4, 2010



344 A - o2 - AEE

30um
Figure 5. SEM photographs of (a) pure PMMA; (b) PMMA/ silver
microspheres without surfactant; (¢) PMMA/silver microspheres
with surfactant; mnset existence of silver nanoparticles in cross
section of microsphere (ADMVN concentration of 0.0001 mol/
mol of MMA, suspending agent concentration of 5.0 g/dL of
water).
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Figure 6. Effect of silver nanoparticles on the average particle
size of PMMA/silver microspheres suspension polymerized using
different concentrations of suspending agent (ADMVN concent—
ration: 0.0001 mol/mol of MMA).

(a)

Figure 7. Photograph of (a) pure PMMA; (b) PMMA/silver 5%
without surfactant; (¢) PMMA/silver 5% with surfactant; (d)
silver nanoparticles solution.
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