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ABSTRACT : The effects of surfactants, organic solvents, and functional monomers on the emulsion polymeri-
zation of perfluoroalkylethylacryaltes and n-alkylacrylates were investigated. In particular, the dependence of the
surface properties, contact angle and water repellency on the crystal melting temperature (7,) of the fluorocopolymer
and the variation of polymer latex particle sizes was investigated. Using WAXD experiments and synthesizing
different types of fluorocopolymers which have following fluoroacrylaytes [CH,=CHCO,CH,(CF,CF,) ;H] (n =
4, 5 or 6), the relationship between the molecular packing structure of pendent side groups of fluorocopolymers
and the surface properties was also investigated. We observed that the structure of primary carbon atoms of
pendent side groups of fluorocopolymers plays key role in determining the surface properties.

Keywords : fluoroacrylate, surface, water repellency, latex, emulsion polymerization .
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Table 1. Recipe of Fluoroacrylate Copolymer

chemicals amount (g)
fluoroacrylate 50
stearylacrylate 45
glycidylmethacrylate 2
n-methyolacrylamide 2
3-chloro-2-hydroxypropylmethacrylate 1
acetone 47
n-dodecylmercaptan 0.5
2,2’-azobis(2-amidinipropane) dihydrochloride 0.5
nonylphenyl ether 10
trimethylstearylammonium chloride 1
water 186
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Figure 1. The variation of particle size of polymer latexes with
composition of functional monomers (GMA, CHPM or NMAA).
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Figure 2. The variation of particle size of polymer latexes
with compositions of CHPM and n-alkylacrylates.

Table 2. Tm changes of Fluoroacrylate Copolymer
with n-Alkylacrylate Composition”

*k *k ok ok

StA SmA LA BA T,(C)
1 40.1 - 10.0 5.1 31
2 343 159 5.1 - 34
3 343 159 - 5.1 36
4 418 83 5.1 - 40
5 50.1 - 5.1 - 44
6 55.2 - - - 47

*Fluoroacrylate monomer added : 40 %.
**StA=stearyl acrylate : SmA=stearyl methacrylate;
LA=lauryl acrylate : BA=butyl acrylate.
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Figure 3. The variation of particle size of polymer latexes
with cationic surfactant ratio.
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Figure 5. The variation of latex particle size with the ratio of
surfactant mixture.
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Figure 6. The variation of particle size and water repellency
with the amount of acetone.
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Figure 7. The variation of water repellency (after 5 times
washing) with amount of acetone.
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Figure 9. The variation of water repellency of fluoroacrylate
copolymers with CHPM ratio (initial and after 5 times washing).
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The composition of each copolymer is shown in Table 2.
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Figure 12. X-ray diffraction patterns of fluoroacrylate copoly-
mers with 7, and primary carbon atom structure of pendent
side group.
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Figure 13. The variation of contact angle of fluoroacrylate
copolymers with the amount of fluoroacrylate monomer.
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