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Synthesis and Characterization of Self-Crosslinkable Fluorinated Acrylate Copolymer
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Abstract: A series of synthesis and characterization of self-crosslinkable fluorinated acrylate copolymer was carried out
by the starved semi-continuous seed emulsion polymerization.n-Butyl acrylate(BA), with methyl methacrylate(MMA) and
dodecafluoro- heptylmethacrylate(DFHM) served as the main monomers, sodium dodecyl sulfate SDS and OP-10 served as
emulsifier, dodecafluoro-heptylmethacrylate(DFHM) served as Fluorinated monomer,diacetone acrylamide(DAAM) and adi-
pic dihydrazide(ADH) served as crosslinking monomers. The effects of Fluorinated monomer to ketone-hydrazide crosslinking
and the influences of ketone-hydrazide crosslinking to mechanical property and water absorption of latex film were studied.
FTIR,TEM,SEM and contact angle measurement characterizing results displayed that the crosslinking reaction of keto group
and hydrazine group can work smoothly at room temperature, the fluorocarbon hydrophobe shielded a fraction of keto group,
blocked the crosslinking to a certain extent. The adding of fluorocarbon hydrophobe can increase coating surface” s hydro-
phobicity greatly, reducing its water absorption and increasing its contact angle. The crosslinking can improve the fluorocar-
bon emulsion” s comprehensive performance effectively, when the DFHM amount was 7.5 % (wt) and DAAM amount was 4 %
(wt), the crosslinked film exhibited good hydrophobic properties with the water contact angle of 96.8° , the water absorption
of 8.5 %and the tensile strength of 24.8 MPa.
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Table1 Typical formula of emulsion polymerization

#H 5y 755 B Bt FLWR 5 B B
H,0/mL 50 60
(SDS/OP-10) /g 0.15/0.3 0.45/1.35
NaHCO,/g 0.15 -
MMA/g 7 28.5
BA/g 3 12.5
AA/g - 1.5
DFHM/g - variable
DAAM/g - variable
APS/g 0.1 0.16
ADH/mol - n(ADH):n(DAAM)= 1:2
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Table 2 polymerization formula of different emulsion

JF% DFHM/% DAAM/% JF% DFHM/% DAAM/%

1 0 0 8 0 6
2 2.5 0 9 0 8
3 5 0 10 7.5 2
4 7.5 0 11 7.5 4
5 10 0 12 7.5 6
6 0 2 13 7.5 8
7 0 4
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Fig. 3 Transmission electron micrographs of
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Table3 Water contact angle dependence of
the content of DFHM

K - T fuh AR

o DFEM DAAM
1% 1% TR IR IE T TR IS i
1 0 0 65.3 66.1
2 2.5 0 75.2 69.8
3 5.0 0 84.4 75.7
4 7.5 0 99.8 78.3
5 10 0 105.7 87.6
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Table 4 Water contact angle dependence

of the crosslinking

o  DFM  DAAM E 1 A/
/% % TG
6 0 2 62.9 72.4
7 0 4 55.4 80.6
8 0 6 50.6 76.5
9 0 8 443 70.6
4 7.5 0 99.8 99.8
10 7.5 2 98.1 96.3
11 7.5 4 95.3 96.8
12 7.5 6 90.5 90.9
13 7.5 8 88.4 86.7
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