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ABSTRACT

In the present study, hydroxyapatite powders were prepared by modified precipitation
method and characterized by XRD, FT-IR and N2 adsorption–desorption techniques. The pre-
pared nonporous particles were organized to agglomerate with mesoporous structure and
consisted of low crystallinity Ca-deficient hydroxyapatite and in amorphous phase. The com-
mercial direct yellow 27 was selected as a model dye in order to examine the adsorption
capacity of hydroxyapatite at room temperature. The adsorption isotherms are transformed
from L-type to S-type curve, in Giles classification, by increasing the pH values. Equilibrium
data fitted very well to the Langmuir model, signifying the energetic homogeneity of
hydroxyapatite surface adsorption sites. The dye sorption kinetics was fairly described by
the pseudo-first-order kinetic model.
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1. Introduction

Modern society cannot ignore the grandness of
dyes in everyday needs in an aesthetic point of view.
Dyes are applied to numerous substrates, e.g. textiles,
leather, cosmetics, plastics, paper, carpet etc., in order
to bring colour into our lives. One of the main dye
characteristics is that they must get completely or at
least partially soluble in their containing substance
and produce considerable amount of coloured waste
water [1]. But certain kind of dyes can be toxic, carcin-
ogenic or mutagenic and can pose a hazard to human
health [2]. The nature of pollution that accompanies
different textile- and dyeing-based industries is pri-
marily due to the non-biodegradable nature of dyes

along with strong presence of toxic trace metals, acid
or alkali carcinogenic aromatic amines traceable in the
effluents. The presence of these pollutants in aquatic
systems reduces light penetration, which causes more
slow photosynthetic activity and also has a tendency
to chelate metal ions producing microtoxicity to fish
and other organisms [3].

The removal of dyes before the effluents are dis-
charged into water is of great importance and has
always been a major problem due to the difficulty of
treating such wastewaters by conventional methods
[4]. Biological procedures, which are widely utilized
in the dye removal, are very inefficient because of the
low biodegradability of dyes [5]. To decontaminate
dye-polluted wastewater, a variety of methods such as
coagulation, chemical oxidation and reduction, photo-
catalysis, adsorption, ion pair extraction and electro-*Corresponding author.
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