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Abstract: The copolymers were prepared by the emulsion copolymerization of fluoroalkylacrylate-stearylacrylate-m-iso-
propenyl-a, o -dimethylbenzyl isocyanate (TMI) in order to obtain water repellent polymers. The respective copolymerization
rates of the three monomers considerably depended upon the use of the nonionic emulsifier and the nonionic-cationic mixed
emusifier, and the optimum conditions were obtained. The particle sizes of the copolymers were in the range of 105 to 222 nm.
The particle sizes of the copolymers prepared by the use of the mixed emulsifiers were smaller than those of the copolymers
prepared by the use of the nonionic emulsifier. The reactions of both TMI-N-methyl acetamide and TMI-cellobiose did not
take place. However, the reaction of TMI-n-butylamine occurred. The water contact angles before and after washing three
times for nylon and poly(ethylene terephthalate) (PET) fabrics coated with the copolymer prepared by the use of mixed
emulsifier were about 139° and 133°. Therefore, the copolymer showed good durable repellency for nylon and PET.

Keywords: fluorinated alkyl acrylate, isocyanate group, emulsion copolymerization, durable water repellency, contact angle.
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Scheme 1. Synthesis of poly(FA-co-SA).
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Figure 1. Apparatus of the emulsion polymerization.
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Scheme 2. Synthesis of poly(FA-co-SA-co-TMI).
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Table 1. Particle Sizes of Poly(FA-co-SA)” and Poly(FA-co-SA-co-TMI)"

Sample Particle size Sample Particle size
(nm) (nm)
polyFA-co-SAY 2919 pmya:%;;f TSSI’;;(‘;;)TMDC 217
poly(FA-co-SAY 1894 p"lya;TAI;;I” ;Sz;jg,;)mbd 1214
polyFA-co-SAY 1807 pOIy(m'ssr’;;‘;o')TMDe 104.9

“ Prepared using 0.0216 mole of FA and 0.0216 mole of SA.

¢ Prepared using 0.0216 mole of FA, 0.0216 mole of SA, and 0.0023 mole of TML.
¢ Prepared using only nonionic emulsifier.

“ Prepared using nonionic emulsifier/cationic emulsifier(1/0.2 : weight).

¢ Prepared using nonionic emulsifier/cationic emulsifier(1/0.5 : weight).
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Table 2. Contact Angles® of Water before(A) and after(B) Washing
Three Times for Fabrics Coated with Poly(FA-co-SA)” and Poly(FA-
c0-SA~co-TMI)’

Contact angle (°) Contact angle (°)
Fabric Poly(FA-co-SA) Poly(FA-co-SA-co-TMI)
A B A B
Nylon 118 95 140 134
Cotton 95 70 135 124
PET 122 88 138 132

¢ Average values of five measurements and their error range is £3°.
? Prepared using nonionic emulsifier/cationic emulsifier (1/0.2 : weight).
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