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Introduction

The polyester (PES) [especially, polyethylene terephtha-
late (PET)] as special type of synthetic fibers has a distinct 
position compared to other types. Despite the very good 
and valuable characteristics of polyester fibers, some of 
their weak features limit their applications; as being hydro-
phobic, low humidity absorption, high dirt absorption, 
limited durability, weak anti-static characteristics and con-
sequently uncomfortable nature of polyester clothes from 
a physiological perspective (due to low water absorption, 
water passage and body perspiration) [1].

One important and common method for the modification 
of polyester characteristics is their modification following 
its production, which is surface modification of the polyes-
ter fibers, without considerable changes in its bulk. In this 
group of modification methods, the controlled degeneration 
of this fiber surface has different applications. One of the 
most common methods in the surface controlled degener-
ation is alkaline hydrolysis of polyester fibers [2]. In this 
method, the reaction must be controlled such that degen-
eration happens only on the fiber surface and does not pen-
etrate inside it; otherwise, the strength is weakened and the 
fibers become brittle. This state demands an intensive con-
trol of reaction mechanism and imposes further limitations 
of the procedure [3–5]. In addition, even in controlled state, 
the fiber surface is gradually degenerated with the develop-
ment of the reaction. This condition results in generating 
holes, weakening the surface and consequently diameter 
and strength of the fibers reduction after hydrolysis reac-
tion [2, 6, 7].

Abstract Modified polyester fibers are considered as a 
significant part of the polyester produced throughout the 
world due to the new properties and also reduced undesir-
able properties, compared to non-modified polyester fibers. 
In this study, the modification of polyester fiber properties 
was evaluated for its superabsorbency. The fibers obtained 
superabsorbency by their treatment with a special latex pre-
pared by inverse emulsion polymerization. Different poly-
mer latexes based on acrylic acid, sodium acrylate, acryla-
mide (AM) and 2-acrylamide-2-methyl propane sulfonic 
acid were prepared using inverse emulsion polymerization. 
Chemical bond (or hydrogen bond) was formed between 
the functional groups of the fiber surface and functional 
groups present in the polymer latex by heating. The modi-
fied fibers were characterized by swelling, mechanical, 
morphological, and thermal measurements. The effect of 
several modifications of parameters such as latex type, AM 
content in latex, aquatic-organic phase ratios of latex, mod-
ification time and modification temperature on the swell-
ing properties of fibers were investigated. Water absorp-
tion of the unmodified fiber was 1.5 g/g which increased 
up to 75 g/g, significantly. This considerable development 
in hydrophilic characteristics of polyester fibers has led to 
water blocking of the fiber. Such modification did not have 
adverse effects on the tensile properties or thermal resist-
ance of the polyester fiber.
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