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Preparation of Poly(methyl methacrylate-co- fluorinated alkyl acrylate)
Microspheres Having an Antifouling Ability
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Emulsion copolymerization of methyl methacrylate(MMA) and 1H,1H,2H,2H-heptadeca-
fluorodecyl acrylate (FDA) yielded a series of copolymer microspheres, poly(MMA-co-FDA),with

varying content of the FDA moiety.

Potassium peroxodisulfate (KPS) was used as an initiator. The resulting copolymer micro-
spheres were characterized by scanning electron microscope(SEM).poly(MMA-co-FDA)s with
the molar ratio in feed MMA : FDA = 0.9 : 0.1 have diameters d = 873+500 nm and d = 71+24
nm of diameter by varying the amount of monomers in feed, where d is determined by means of
SEM image. The particles poly (MMA-co-FDA) were found to increase the contact angle of
water (0= 106°) and colza-oil (8= 89°) compared with poly(methyl methacrylate}) (PMMA) and

Teflon.

It was confirmed from the contact angle that the introduction of fluorine atoms into

PMMA results in preventing from the pollution.
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Fig.1 Apparatus for emulsion polymerization.
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Table 1 Results of emulsion polymerization of MMA and BMA

Monomer KPS Yield

Run MMA BMA
g{mmol) _g(mmol)

Particle size

g(mmol) g(%) (nm)

1 30(30) 0 0.22(0.80) 25.7(85.5) 90.1+10
2 0 75(52.7) 0.45(1.66) 62.2(82.9) 179.5+8.5

Reaction condition : 300 rpm, 50°C, 8h, H20300 mL
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Thotz.

d=90.1+10nm (x10,000)
Fig.2 SEM image of PMMA.
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d=179.5+8.5nm (x18,000)
Fig.3 SEM image of PBMA.
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Scheme2 Emulsion copolymerization of MMA and FDA initiated with KPS.

Table 2 Results of emulsion copolymerization of MMA and FDA

Run* Molar ratio Monomer KPS Emulsifier Yield Particle Size
in feed MMA FDA
MMA : FDA _ g(mmol) g(mmol)  g(mmol) g g% (nm)

3 00 : 10 0 10 0.10(0.40)  0.31 4.55(45.5) ok

4 05 :05 2.0(20) 10.4(2.00) 0.10(0.40) 0.50 5.10(42.3) *k

5 0.75 : 025 4.0(40) 6.90(13.3) 0.81(3.00) 0.50 2.08(26.4) 691300

6 09 : 0.10 5.0(50) 2.90(5.60) 0.81(3.00) 0.50 2.90(53.2) 873+500

7 09 : 0.10 9.0(90) 5.18(10.0) 0.81(3.00) 0.50 12.2(89.1) 71+£24
*Reaction condition : 300 rpm, 70°C, 8 h, H:0 100mL
*¥Coagulates
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Fig4  SEM image of poly (MMA-co-FDA)
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CH—C CH,—CH
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d=71.4+238nm (x50,000) Fig.6 Structure of poly(MMA-co-FDA) nanometer size

Fig.5  SEM image of poly (MMA-co-FDA) Run 7. particles.
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Fig. 7 TG-DSC thermogram of poly (MMA—co—FDA) :Run 7.
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Fig.8 TG-DSC thermogram of PMMA
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Table 3 Contact angle of water and colza—oil

Materials Contact angle(deg)
Water Colza-oil
poly(MMA-co—FDA) 106 89
PMMA 65 1
Teflon seat 98 65
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