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ABSTRACT

In this research, a novel composite, poly(acrylamide-expanded perlite) [P(AAm-EP)], was
synthesized and characterized. The chemical synthesis was achieved by using free-radical
polymerization and a number of structural characterization methods, including Fourier-trans-
formed infrared spectroscopy (FTIR), X-ray diffraction (XRD), Scanning Electron Microscopy
(SEM), Brunauer–Emmett–Teller (BET)-porosity, and swelling tests. Free-radical polymeriza-
tion of acrylamide (AAm) over expended perlite (EP) was successfully performed. The effect
of reaction variables, such as dosage of the initiator, total concentration of the reactants, reac-
tant ratio, mixing time, temperature, and reaction time, were investigated in detail. Expended
perlite was cross-linked with acrylamide to enhance its chemical resistance. P(AAm-EP) com-
posite has a specific surface area of 31.7m2 g�1.
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1. Introduction

Free-radical copolymerization, a useful technique
for modifying the chemical and physical properties of
natural polymers, is the most attractive method of
improving expanded perlite (EP) solubility and wid-
ening its applications. Perlite, a glass-like conglomer-
ate formed by a sudden cooling of volcanic lava, has
been studied as a candidate adsorbent to be used for
the removal of heavy metal ions [1–4]. Modified EP
has better flocculate ability than EP itself and also has
a variety of applications. This is attributed to the spe-
cial molecular structure of expanded perlite. Some
mechanism was presumed to have EP with moder-
ate molecular weight and both counteracted charge
and built a bridge [5,6]. Kalyani and Krishnaiah stud-
ied chitosan-coated perlite beads [7,8]; Hasan et al.

synthesized a novel chitosan-coated perlite copolymer
by grafting perlite onto chitosan through block copo-
lymerization [9]; and Tekin et al. synthesized poly-
acrylamide (C-PAM) on EP [10].

Hydrogel polymers included within the composite
compositions have often been those that retain or con-
duct water [11–14]. While a hydrogel by itself can be
used as an adsorbent, by virtue of its functional groups,
when used as the constituent of a composite, the hydro-
gel becomes inert [15]. The other uses of EP are for
heavy metal ion removal from aqueous media [16].
Another benefit of EP application is in sludge dewater-
ing [17]. This implies that EP is an important polymer
flocculent in water treatment and sludge dewatering.

The new mechanical, electrical, photochemical, cat-
alytic, and adsorptive properties of such composites
form, in most cases, a synergic combination of indi-
vidual components. Over the last few years, shape
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