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A B S T R AC T

A comparative study of liquid-phase adsorption of two dyes on several inorganic materials 
was carried out. The adsorbents used were bentonite, Fuller’s earth, kaolinite, hydrotalcite and 
high-purity hydrotalcite Syntal HSA 696. The experimental results described the equilibrium 
adsorption capacity and were fi tted to different isotherm equilibrium models. The effect of tem-
perature, pH and surface modifi cation were also studied. Bentonite, Fuller’s earth and kaolinite 
presented higher adsorption capacity for methylene blue (MB), and hydrotalcite and Syntal 
HSA 696 were better for OII (orange II) adsorption.
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1. Introduction

The discharge of dyes wastewaters into natural 
streams and rivers from the textile, paper, leather, and 
printing industries poses severe problems, as dyes 
impart toxicity to the aquatic life and they are also dam-
aging to the aesthetic nature of the environment. There-
fore it is important to search methods to treat them. 
Physical, chemical, and biological methods are available 
for the treatment of wastewaters discharged from these 
industries. In recent years, advanced oxidation processes 
(AOPs) have been intensively investigated. Homoge-
neous and heterogeneous Fenton reaction is already in 
use for industrial wastewater purifi cation processes. 
However, many of the dyes used in these industries are 
stable to light and oxidation, as well as being resistant to 
aerobic/anaerobic digestion.

Adsorption has been found to present advantages in 
front of other techniques for treating wastewater: low-cost,

simplicity, easy to perform and non-sensitive to toxic 
substances. On the environmental and economic side, 
the selection of the best adsorbent is a key issue that 
receives large attention. The solid should be cheap, sus-
ceptible to regeneration, inert, mechanically, chemically 
and thermally stable; besides it should present the ade-
quate conformation (pellets, powder, granular) for the 
process in which it is going to be used. These are the 
reasons why the search of new adsorbents is carried out 
so vehemently. Many reviews have appeared lately in 
literature studying new adsorbents [1–4].

Methylene blue (MB), cationic dye, and orange II 
(OII), anionic dye, were selected as model compounds 
in order to evaluate the capacity of several materials for 
their removal from aqueous solutions in batch mode 
[5–7]. In this sense, the purpose of the present study was 
to investigate the effect of solution variables (tempera-
ture, pH) and surface solid modifi cations on the adsorp-
tion process of two dyes with different ionic character 
on fi ve different inorganic materials including bentonite,
kaolinite, Fuller’s Earth, hydrotalcite and Syntal HSA 696.




