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Synthesis of fluorine-containing latexes with core–shell structure
by UV-initiated microemulsion polymerization
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Abstract A core–shell structure of fluorine-containing

polyacrylate latex was synthesized by UV-initiated two-

stage microemulsion polymerization from styrene (St) and

hexafluorobutyl acrylate (HFA) in the presence of Irgacure

2959 as hydrophilic photoinitiator at room temperature.

The first polymerization stage took 12 min and the second

stage took 10 min. The conversions of the first and the

second polymerization stages were about 60 and 85 %,

respectively. Fourier transform infrared (FTIR) spectra,

transmission electron microscopy (TEM), dynamic light

scattering (DLS), thermogravimetric analysis (TGA),

X-ray photoelectron spectroscopy (XPS) and contact angle

analysis were used to characterize the properties of latexes

and their films. The DLS analysis results indicated that the

size of the fluorine-containing nanoparticle is about 20 nm.

The TEM photos showed that the particles have core–shell

structure and some of the cores are located in the center

and the others deviate from the center of particles. From

the FTIR and XPS results, we can infer that the fluorine

monomer could be introduced into the copolymer and the

fluorine-containing polyacrylate mainly occupies the shell

part. The TGA results indicated that the fluorine-containing

polyacrylate copolymers exhibited higher thermal stability

than that of the fluorine-free one. The contact angle anal-

ysis results showed that fluorine monomers make the film

surface more hydrophobic.
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Introduction

Fluorinated polymers have attracted increasing interests

and have been widely used as surface coatings because of

their excellent inertness to solvents, acids, and alkalis; high

thermal, aging, and weather resistance; low surface energy

and flame retardant property [1, 2]. All these advantages

are due to fluorine atom’s low polarizability and strong

electronegativity. By making more perfluoroalkyl groups in

the surface, greater surface properties could be obtained.

However, the high price of the fluorine-containing mono-

mer has limited its application. The synthesis of core–shell

structure copolymer is one of the possible strategy to solve

this problem [3–5]. For example, in the study of Cheng

et al. [6], core–shell structure of a fluorine-containing

polyacrylate latex was prepared by semi-continuous

emulsion polymerization; the emulsifier-free polymeriza-

tion method [7] and seeded emulsion polymerization

method [8] were also used to prepare core–shell structure

latex. The particles with fluorine-free core and fluorinated

shell can keep the excellent physical and chemical prop-

erties of materials, and also decrease the expense of fluo-

rine-containing monomer considerably.

In recent research attempts, many kinds of initiation

methods were used to polymerize latex particles, such as

the thermal-induced polymerization [9, 10], gamma ray

polymerization [11], ultrasonic vibration polymerization

[12–14], enzyme-catalyzed polymerization [15–17] and

UV-initiated polymerization [18, 19]. Compared with the

other measures, the UV-initiated photopolymerization has

many excellent characteristics as follows: the reaction is

independent of temperature; moreover, by controlling the

irradiation wavelength, the irradiation time and the inten-

sity of UV light, polymerization can be easily attained at

high rates [20–22]. Zang et al. [19] have successfully
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