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Ferreira Campos, Celmy Maria Bezerra de Menezes Barbosa, Valdinete Lins da Silva

Chemical Engineering Department, Federal University of Pernambuco, Avenida Artur de Sá, s/n, Recife
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ABSTRACT

Adsorption of the reactive gray BF-2R dye from an aqueous solution using orange peel as
the adsorbent was investigated by the batch method. Experiments characterizing the
chemical and physical properties of the adsorbent found that orange peel is a microporous
material with a pHzpc 3.9 and containing carboxylic and sulfonic groups. The greatest
adsorption capacity was obtained using a 23 factorial design for 0.25 g of adsorbent, particle
size < 0.419mm and at 300 rpm. The pseudo-second-order model provided the best fit of the
experimental data. The Weber–Morris model indicated that two or more mechanisms control
the process. Statistical analysis of the equilibrium studies indicated that there was not a
significant difference between the Langmuir and the Fritz–Schlunder models according to an
F-test. The results showed that orange peel can remove the reactive gray BF-2R dye.
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1. Introduction

The insufficient treatment and improper disposal
of industrial effluents constitute serious factors con-
tributing to the deterioration of aquatic ecosystems.
Discharging industrial effluents that contain hazard-
ous contaminants, such as phenolics, toxic metals, and
dyes, even at low concentrations, negatively impact
the environment [1].

Textile, pulp, and paper industries, among others,
generate effluents containing coloring agents [2]. The
coloring agents, even in small amounts, affect bodies
of water not only esthetically but also by reducing the
penetration of light through the water surface and

consequently inhibiting photosynthesis, which may
cause severe problems such as increased the chemical
oxygen demand [1–5].

After undergoing oxidation and reduction in
water, these dyes create toxic and hazardous interme-
diates or substances that further increase the need for
their removal from wastewater [6,7].

One of the most important classes of dyes is reac-
tive dye, and their most common reactive groups are
the heterocyclic ring-type and vinyl sulfone [8].

Azo reactive dyes are among the largest and most
versatile classes of synthetic dyes with the greatest
variety of colors. Theses dyes are characterized by the
existence of nitrogen–nitrogen double bonds, and the
presence of bright color is due to these azo bonds and
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