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Abstract A novel dicarboxyl-terminated poly(2,2,3,4,4,4-

hexafluorobutyl acrylate) oligomer (CTHFA) was synthe-

sized through metal-free anionic polymerization and

hydrolysis reaction. Chemical structures of CTHFA were

characterized by gel permeation chromatography and 1H

NMR. Two types of CTHFA with different chain lengths

were initially used as an efficient surface modifier to improve

the surface properties of epoxy resin, at the content of

CTHFA ranging between 0 and 8 wt%. We minimized the

amounts of the CTHFA used to achieve a high hydrophobic

surface that was not obviously affected by the thermal

properties of the epoxy resin. Surface properties and surface

composition of the designed fluorinated epoxy resin were

investigated by the contact angle and X-ray photoelectron

spectroscopy (XPS). Modified epoxy resin with 5 wt%

CTHFA containing longer chain length showed excellent

hydrophobic surface properties (a high water contact angle

about 115� and low surface energy 14.12 mN/m2) while the

modified epoxy resin with 5 wt% CTHFA containing shorter

chain length did not. XPS analyses indicated that the 5 wt%

of fluorinated CTHFA epoxy resin with long macromolec-

ular-chain enhanced more fluorinated groups’ migration to

the surface than the fluorinated CTHFA-modified epoxy

resin with short macromolecular-chain at the same content.

Moreover, thermal properties of CTHFA-modified epoxy

resin were also investigated.
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Introduction

Epoxy resin exhibits excellent thermal resistance, superior

mechanical properties, good processability and electric

properties [1–3], and have been widely used in coatings,

adhesives and electronic packaging materials, as well [4,

5]. However, the poor surface properties limit their further

application because of their rather high surface tension [6].

Use of fluorinated monomers and oligomers for poly-

meric materials has attracted much attention because of

their peculiar properties: very low surface energy [7, 8],

chemical and thermal stability [9–11], biocompatibilities

[12], weathering resistance and water resistance [13, 14].

Thus, the incorporation of fluorinated groups into the

epoxy resin systems may combine the excellent properties

of fluorinated groups and the advantages of epoxy resins.

Especially, this method has been widely used to improve

the surface properties in a controlled way in applications,

e.g., self-cleaning surfaces [15], reversibly switching sur-

faces [16] and surperhydrophobic surfaces [17]. Modifi-

cation of the surface properties of epoxy resins using

fluorinated groups can be categorized into two main

approaches: (1) blending with epoxy resins using fluori-

nated modifiers or oligomers [6, 18–20]; (2) chemical

modification with incorporating fluorinated groups into the

backbone or side chains of the epoxy monomers [21, 22].

It has been shown that a small amount of low surface
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