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Preparation and Performance of Fluorinated Acrylate Copolymer Emulsion

LU Chun—yan, CAO Guo—rong
(Beijing Institute of Graphic Communication, Beijing 102600, China)

ABSTRACT: Objective To identify the best formula of fluorinated acrylate copolymer emulsion, and investigate the
performance parameters such as hydro—oleophobic and thermodynamic properties. Methods A series of fluorinated
acrylate copolymer latex with core — shell structure were synthesized by semi—continuous seeded emulsion polymerization
method using methyl methacrylate (MMA ), butyl acrylate (BA) and acrylic acid (AA) as the raw material, PFOA as the
fluorinated acrylate monomer, ammonium persulfate (APS) as the initiator, sodium dodecyl sulfate (SDS) and
polyoxyethylene octyl phenyl ether (OP-10) as the complex emulsifier and taking water as the dispersion medium. The
hydro—oleophobic and thermodynamic properties as well as the surface chemical components were characterized by contact
angle goniometer (CA), fourier transform infrared (FTIR) spectroscopy, differential scanning calorimetry (DSC),
thermogravimetry analysis (TG) and atomic force microscopy (AFM), respectively. Results The results showed that
when the dosage of emulsifier was 3%, the initiator content was 0.6%, and the mass fraction of fluorinated monomer was
9%, the monomer conversion was the highest and the gel rate was the lowest, while the water contact angle and hexadecane
contact angle reached 104° and 71°, respectively. Conclusion The emulsion shows good performance including
hydro—oleophobic and thermodynamic properties, and is therefore suitable as inner wall coating of the ink tank and other
products.
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Tab.1 Recipes for synthesizing fluorinated acrylate copoly-
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Tab.2 Effects of the PFOA content on emulsion properties

mer emulsion %
& TRSATTR AR B BIEE HbER kR
G 1 2 3 4 5 6 0 3.57 27.94 85.25 8.1
MMA 551 551 551 551 551 551 3 3.40 27.96 85.85 6.7
BA 440 440 440 440 440 440 6 325 28.30 86.28 5.2
AA 01 01 01 01 01 0.1 9 3.18 28.48 86.77 45
R H.0 2283 2283 2283 22.83 22.83 22.83 12 3.23 28.40 86.25 5.0
APS 012 0.2 012 012 012 0.12 15 3.46 28.27 85.91 5.6

NaHCO; 0.03 003 003 003 0.03 0.03
OP-10 0.2 0.2 0.2 0.2 0.2 0.2

RRAOL. e 3 AT IR Y, BEAE & SRR i Ky
SETI, R B A A TR R, 2 SRR Y R

SDS 01 01 01 01 01 0.l o L R R 3 O

PFOA 0 093 192 208 410 530 é&ﬁ9%ﬁ¢,,L; Hﬂu/\;iﬁﬁ;\%‘%%ﬁﬂ%mﬁﬁi
143 R A 5 SRR h AR R

MMA 11.01 11.01 11.01 11.01 11.01 11.01 Eﬁj%ﬁﬁﬁxﬁiﬁj{o ﬁmm?%”%ﬂﬂﬁﬁﬁang

BA 880 8.80 880 880 8.80 8.80
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APS 0.06 0.06 006 006 0.06 0.06
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SDS 0.2 0.2 0.2 0.2 0.2 0.2

2 GRS

FROCER L C i AR TS i RO R A LR AR R I

AR TS AR R T RER , D TR R A 2 T RE R

%, SR A A T, BK PP e ISR AREE RN

SR B 0, W HASCRAN A W R A 5

®3 TESRLERAERNHRIFLRY AR RAEMA
A

Tab.3 The water and hexadecane contact angle of the emul-

sion films with different actyflon-G06C content
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Fig.3 DSC curves of the fluorine—containing acrylate copolymer film
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