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In this work, Fuller’s earth modified with sodium dodecyl sulphate was investigated for removal of Acid blue 29 dye
from waste water samples. The effect of various parameters on batch adsorption experiments and various kinetics,
isotherms and mass transfer mechanisms were studied. About 98.5 % adsorption efficiency was achieved within
60 min at pH 3. The pseudo-second-order kinetics model and Dubinin-Radushkevich isotherm model were found
best fit to the adsorption data with correlation value (R2 = 0.999). In statistical evaluation, the individual as well as
the interaction effect of various factors on adsorption was investigated and it was observed that concentration,
pH and adsorbent dose are the significant factors with p values of 0.0001, 0.004 and 0.006 respectively. The
coefficient of determination (R2 = 0.930) shows that % adsorption is highly dependent on the studied factors and
their interactions. The adsorbent shows higher adsorption capacity of 1514.3 mg g-1 with 3 regeneration cycles.
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Dyes are colour-imparting, often complex chemical
compounds that can fix themselves to fabrics or
surfaces. Synthetic dyes are expansively used in a
variety of fields of today’s advanced technologies.
Azo dyes are considered to be one of the important
pollutants in waste water [1]. These are mostly used
with certain fibre types such as wool, silk, modified
acrylic, polyamide, polypropylene fibres and so on [2].
Acid blue 29 (AB 29) is an anionic azo dye used in the
textile, paints, inks, plastics and leather industries [3].
The dyes when runs off into the water bodies, will
influence aesthetics, transparency and CO2 solubility
of water. Being having stable chemical structure, dyes
are not usually degraded or removed by conventional
physical and chemical processes [2, 4-6]. Due to the
present undesirable concerns regarding the dyes,
specific methods and technologies have to be focused
on to remove them from different kinds of waste water
streams [7].
Adsorption is the key processes most effectively
employed for dyes removal in advanced wastewater
treatment. It has been found to be superior to other
techniques for water re-use in terms of initial cost,
flexibility and regeneration of the adsorbent [7, 8]. A
large number of cost-effective and easily available
natural, agricultural or biological materials have been
employed under different physiochemical process
parameters for efficient removal of dyes. These include
activated carbon, banana stalk, ground nut hull, cocoa
pod husks, mango peels, rice husks, Periwinkle shell,
coconut shell, rubber seed coat, fly ash, coconut shell,
Jerusalem artichoke, maize stem tissue [4], chitosan,
orange peel, palm fruit bunch, shale oil ash, a volcanic
siliceous rock and agro-industrial wastes [9].
Fuller’s earth, also known as bentonite clay, is a
sedimentary clay that contains high proportion of
clay minerals of the smectite group. In both natural
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and activated form, it can be employed for adsorption
of dyes form waste water because of its superior
properties like small crystal size, high cation exchange
capacity, large chemical active surface area, swelling
characteristics, and water sealing and bonding
properties [10].
Activated fuller’s earth has the advantage of higher
adsorption capacity. Upon activation, a modification
in the textural characteristics of fuller’s earth occurs
which leads to improved adsorption characteristics.
A variety of treatment techniques have been reported
for activation of natural fuller’s earth. These include
acid treatment, alkali treatment and organic treatment
[11, 12]. The inorganic acid treatment is not preferred
because of the acid fuming and related compromise
on equipment’s safety [13].
Surfactant modified clay (SMC) or surfactant–clay
complexes have been reported as potential sorbents
for wastewater and contaminated soils [14-20]. The
surface properties of a solid material are modified by
surfactants by getting adsorbed onto its surfaces. The
surface charge on the material may be neutralized or
reversed and its surface may become hydrophobic to
hydrophilic. Surfactants may be used either for transportation or for the immobilization of the toxic chemicals such as heavy metal ions and dyes [21].
The current method is presented as an addition
to those devoted to remove dyes from waste water.
This work describes feasibility of the adsorption
of Acid Blue 29 (AB 29) dye form aqueous solution
onto Fuller’s earth (FE) modified with sodium dodecyl
sulphate (SDS). The FE and surfactant-modified
fuller’s earth (SMFE) were characterized by SEM and
FTIR spectroscopy. Batch adsorption experiments
were carried out as a function of pH, contact time,
adsorbent dosage and initial concentration of AB 29.
Various kinetics, isotherms and mass transfer
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