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ABSTRACT

Batch sorption experiments were performed to study the adsorption of Acid Blue 80 (AB80)
dye from aqueous solutions using chemical modified bentonites as adsorbents. A raw-ben-
tonite (RB) was converted to sodium bentonite (NaB). The NaB was activated by acid leach-
ing with sulfuric acid in order to obtain a sample (ANaB) with modified adsorption
properties. The NaB and ANaB samples were exchanged with two alkyltrimethylammo-
nium bromides (alkyl = C16 and C18) to evaluate the effect of the carbon chain length on
the AB80 adsorption. The obtained samples were characterized by XRD, fourier transform
infrared spectroscopy, nitrogen adsorption at −196˚C, and through the determination of
pHzpc. The effect of several operational parameters like pH, initial concentration of AB80,
contact time, on the sorption behavior was studied. The adsorption kinetics were studied
using pseudo-first-, pseudo-second-order and intraparticle diffusion models. The equilib-
rium adsorption data were analyzed using the Freundlich and Langmuir isotherm equation
models. The Langmuir adsorption capacities (qe) were found to be 201, 179, 170, and
126 mg/g at 30˚C respectively for ANaBC18, NaBC18, ANaBC16, and NaBC16.

Keywords: Adsorption; Acid blue 80; Clay acid activation; Clay organo modification;
Organoclay

1. Introduction

Dyes are important raw materials of some indus-
tries such as textile, leather, cosmetics, paper, printing,
plastic, pharmaceuticals and food [1]. The wastewater
discharged from these industries may contain a vari-
ety of organic compounds and toxic substances that
exhibit toxic effects toward microbial populations and
can be toxic and carcinogenic to animals [2].

Several technologies have been reported for dyes
removal as coagulation, chemical oxidation, membrane
separation, electrochemical process and adsorption [3].
Adsorption technique has been found to be an eco-
nomical and effective treatment method for removal
of dyes due to its sludge free clean operation [1].
There are many kinds of adsorbents for removing
textile dyes from wastewater. Activated carbon is one
of the most available adsorbents. However, the
relatively high production and regeneration cost of
activated carbon and approximately 10–25% loss
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during regeneration by chemical or thermal treatment
makes this adsorbent economically less applicable [4].

Many low-cost adsorbents are being developed.
Clay minerals are suitable for adsorption process due
to their large specific surface area and nanometer scale
size. Also, clays can be modified by the intercalation of
organic cations into their interlayer surface. After the
modification, the clays become organophilic and the
negative charges of the clay surfaces are neutralized.
Thus, organoclays are attractive for use as selective sor-
bents due to the organic layer [4]. Another chemical
modification of clays is the treatment of materials with
concentrated inorganic acids usually at high tempera-
ture. This process is known as acid activation. The
most significant mechanism in the activation of natural
bentonite is cation exchange by H+ ions. These trans-
formations in the bentonite give rise to significant
changes in the cation exchange capacity (CEC), chemi-
cal and mineralogical characteristics of the bentonite.
Acid treatments of the clay minerals retain the layered
morphology and improve the adsorption properties of
the clay by increasing the number of active sites [5,6].

The adsorption of basic dyes such as methylene
blue, crystal violet and Rhodamine B (RB) onto catio-
nic surfactant (hexadecyltrimenthylammonium chlo-
ride) modified bentonite clay was investigated by
Anirudhan et al. [7]. They found that organo modified
clay shows better capacity for the removal of three
dyes that the no-modified material. The adsorption
process was found to be dependent on pH and initial
dye concentration. In another study adsorption of
reactive blue by organophilic nickel phyllosilicate was
compared by Alencar et al. [8]. In their study contact
time, pH, temperature and concentration were investi-
gated and the set of data have shown favorable results
for using the phyllosilicate as an adsorbent agent.
Recently, Marçal et al. [9] were studied the capacity of
a saponite modified with n-hexadecyltrimethylammo-
nium bromide (CTBA) and/or 3-aminopropyltri-
ethoxysilane (APTS) to adsorb and remove caffeine, as
an example of emerging contaminant, from aqueous
solutions. A maximum adsorption capacity at equilib-
rium of 80.54 mg/g was found by the authors.

In the present study, the surface of a commercial
bentonite (RB) is purified and activated by NaCl and
acid leaching with sulfuric acid and converted both
into organo modified with two alkyltrimethylammo-
nium bromides. The objective of the present work is
to examine the effectiveness of organoclays for the
removal of dyes such as Acid Blue 80 (AB80) from
aqueous solutions. As others dyes, AB80 is a toxic
substance but has a widespread use and high stability
and it is very resistant to biological degradation so it
is urgent to removal it from water.

2. Experimental

2.1. Materials

The bentonite clay was obtained from the Entre-
prise Nationale des substances Utiles et des Produits
Non Ferreux, Hammam Boughrara, Algeria. Its chemi-
cal composition was found to be as (mass %): 69.4
SiO2, 1.1 MgO, 14.7 Al2O3, 0.8 K2O, 0.3 CaO, 1.2
Fe2O3, 0.5 Na2O, 0.2 TiO2, 0.05 As, 11% loss of igni-
tion. Its cation-exchange capacity (CEC) is 0.97 meq/g
[6]. The surfactants hexadecyl and octadecyl-trimethy-
lammonuim bromide; sulfuric acid, AB80 (dye content
40%) were purchased from Sigma-Aldrich Chemicals.
The structure of the dye is shown in Fig. 1.

2.2. Preparation of the adsorbents

The sodium bentonite (NaB) was prepared with a
procedure similar to that of reported by Zaghouane
et al. [6]. 30 g of raw bentonite (RB) were mixed with
1 dm3 of 1 mol/dm3 NaCl solution and stirred for
24 h. After three successive treatments, the homoionic
bentonite was dialyzed in deionized water until it was
free of chloride. Then it was separated by centrifuga-
tion to eliminate all other solid phases (quartz, cristo-
balite, etc.). The NaB fraction (<2 μm) was recovered
by decantation and dried at 80˚C. The NaB was trea-
ted under mechanical stirring with 1 mol/dm3 H2SO4

solution at 90˚C for 6 h. The mass ratio of NaB to the
acid solution was 1:1. After activation, the solid was
washed by distilled water until SO2�

4 free (test by
BaCl2) and dried at 80˚C. The derivate is an acid-acti-
vated bentonite denoted by obtain a sample (ANaB).

The NaB and ANaB were treated with the cationic
surfactant hexadecyl-and octadecyl-trimethylam-
monuim bromide. The surfactant-modified bentonite
was prepared by adding amounts of the cationic

Fig. 1. Structure of AB80.
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surfactant equivalent to 100% of the value CEC of the
bentonite. The surfactant was dissolved in 1 dm3 of
distilled water at 80˚C and stirred for 3 h. A total of
10 g of sample (NaB and ANaB) were added sepa-
rately to the 1 dm3 surfactant solution. The dispersions
were stirred for 3 h at 80˚C. The separated organo-
bentonites were washed with distilled water. Washing
was repeated until the supernatant solution was free
of chloride ions, as indicated by the AgNO3 test. The
organo-bentonites were oven-dried at 80˚C until the
water was completely evaporated. The derivates are
NaBC16, NaBC18 (organo-bentonites) and ANaBC16,
ANaBC18 (organo-acid activated bentonites).

2.3. Characterization techniques

The point of zero charge (pHpzc) was determined
according to the method described by Benhouria et al.
[10]. The initial pH values (pHi) of 50 cm3 of aqueous
solutions were adjusted to a pH range of 2–12 using
0.01 mol/dm3 of HCl or NaOH. Then, 0.05 g of adsor-
bent was added to each sample. The dispersions were
stirred for 24 h at ambient temperature and the final
pH of the solutions (pHf) was noted. The difference
between the initial pH (pHi) and final pH (pHf) values
(ΔpH = pHi – pHf) were plotted against pHi, the point
of intersection of the resulting curve with abscissa, at
which ΔpH = 0, gave the pHpzc. (Figure not showed).

X-ray diffractograms were obtained using a Bruker
D8 advance diffractometer operating at 40 kV and
30 mA in the range 2θ of 3˚–70˚ and equipped with
CuKα radiation source. Fourier transform infrared
spectroscopy (FTIR) analysis of the adsorbent before
and after modification were carried out in KBr pellets
in the range of 400–4,000 cm−1, with 4 cm−1 resolution
using a SHIMADZU FTIR 8400 spectrometer. The
structural characteristics of the materials were esti-
mated from nitrogen adsorption results at −196˚C
using a static volumetric apparatus (Micromeritics
ASAP 2010 adsorption analyzer). The samples were
previously degassed at 200˚C for 12 h before adsorp-
tion analysis under a vacuum of less than 0.1 Pa.

2.4. Dye adsorption experiments

The adsorption experiments were evaluated in
batch mode. To measure the adsorption kinetics of
AB80 onto the materials, 10 cm3 of aqueous dye solu-
tions with an initial concentration of 50 mg/dm3 were
placed in various glass tubes and mixed with 10 mg
of the adsorbents without adjusting pH (pH around
6.6). After a shaking time was completed, the suspen-
sion was centrifuged at 2,500 rpm for 5 min. The
effects of pH were studied in the range of 3–11 at

50 mg/dm3 of AB80 solutions, HCl and NaOH were
used for the pH adjustments. The equilibrium
concentration of dye solution was measured using a
UV–vis spectrometer (ZUZI UV-4210) at a wavelength
corresponding to the maximum absorbance (627 nm).
The amount of the dye adsorbed by the adsorbents
was calculated by the difference between the initial
and remaining concentration of dye solution using the
following equation:

qt;e ¼ V � C0 � Ct;e

� �
=m (1)

where C0 and Ct are the initial and liquid-phase con-
centrations at any time t of dye solution (mg/dm3), V
(cm3) is the volume of the solution and m (mg) is the
adsorbent mass.

Various AB80 solutions with several concentrations
were prepared to determine the equilibrium adsorp-
tion capacity of the clay minerals. Typically, 10 mg of
adsorbent was added to the glass tubes containing
10 cm3 of the dye solution with a concentration from
10 to 800 mg/dm3 for 4 h with a pH of 6.6. After shak-
ing, the solution was separated from the solid by cen-
trifugation. The remaining concentrations in the
supernatants were determined by UV–visible spec-
trophotometer at a wavelength corresponding to the
maximum absorbance (627 nm). The amount of dye
adsorbed per unit mass of adsorbent at equilibrium
was determined according to Eq. (1); where C0 is the
initial concentration of dye (mg/dm3), Ce is the con-
centration of dye (mg/dm3) at equilibrium, V (cm3) is
the volume of the solution and m (mg) is the
adsorbent mass.

3. Results and discussion

3.1. Characterization of the clays

The point of zero of charge (pHpzc) was the pH
value of the solution sur-rounding the adsorbent when
the sum of surface positive charges was equal to the
sum of surface negative charges [11]. When solution
pH < pHpzc, the adsorbents will react as a positive
surface and as a negative surface when solution
pH > pHpzc [6]. The pHpzc of samples NaB, NaBC16,
NaBC18, ANaB, ANaBC16, and ANaBC18 has been
determined as: 6.6, 6.8, 7.0, 5.8, 6.4, and 6.5.

The FTIR analysis was carried out to identify the
functional groups present on the adsorbents (see
Fig. 2) [12]. The absorption at 3,637 cm−1 was assigned
to a stretching band of the inner OH unit within the
clay structure, and the bands at 3,431 cm−1 are related
to the OH vibrations of water molecules. The band at
1,632 cm−1 was assigned to the bending vibration of
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water. Other characteristic vibrations of hydroxyl
groups, the silicate anion and the octahedral cations
are present in the IR spectrum of the adsorbents [13].
In all treated bentonites spectra, the intensities of these
bands decreased substantially compared with those of
RB [6]. A pair of strong bands at 2,864–2,933 cm−1 was
observed in organo-bentonites. They can be assigned
to the symmetric and asymmetric stretching vibrations
of the methyl and methylene groups and their bend-
ing vibrations are between 1,632 and 1,466 cm−1, sup-
porting the intercalation of surfactant molecules
between the silica layers [4]. FTIR spectroscopy is very
sensitive to modification of the clay structure upon
acid treatment. As protons penetrate into the clay lay-
ers and attack the OH groups, the resulting dehydrox-
ylation connected with successive dissolution of the
central atoms can be readily followed by changes in
the characteristic absorption bands, attributed to vibra-
tions of OH groups and/or octahedral cations. The
bands at 3,399 and 1,636 cm−1 for water of hydration
show a significant decrease in ANaB. The intensity of
hydroxyl stretching bands at 3,647 cm−1 also reduces
after the acid treatment. It is due to the removal of
octahedral cations causing the loss of water and the

hydroxyl groups linked to them. This may be an
acceptable evidence for the acid activation occurring
on the bentonite. The SiO-stretching band (1,044 cm−1)
for ANaB occurs at the same position as that of RB,
but its intensity decreases (see Fig. 2) [14].

The nitrogen adsorption-desorption results at
−196˚C for all the samples are shown in Fig. 3, from
which it can be seen that these isotherms are of type II
of the Brunauer, Deming, Deming and Teller classifi-
cation [15]. The textural properties are summarized in
Table 1. Acid-activation markedly affected nitrogen
adsorption characteristics of the bentonite. After the
activation, the nitrogen uptake relatively increased.
After exchange with surfactant solutions, the nitrogen
adsorption capacity of the organo-bentonites decreases
and it was decreased more with the increase of alkyl
chain length. In this case, the organic cations may

Fig. 2. FTIR spectra of the chemical modified clays.

Fig. 3. N2 adsorption–desorption isotherms of the chemical
modified clays.
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block the access of nitrogen molecules to the adsorp-
tion sites and the pore network [6]. The results
included in Table 1 shows also that, specific surface
area and pore volume of ANaB decreased from
337 m2/g and 0.335 cm3/g to 180 m2/g and
0.285 cm3/g for ANaBC16 and 130 m2/g and
0.232 cm3/g for ANaBC18, indicating that surfactants
with large molecular size occupied part of the inter-
layer space resulting in inaccessibility of the internal
surface to nitrogen molecules and the blocking of the
pores in the organobentonites [6]. The micropore vol-
ume compared with a mesopore volume (see Table 1)
of the samples indicates that bentonites have high
mesoporosity.

XRD analysis can be used as useful tool to charac-
terize the layer structure of bentonite before and after
modification. The powder XRD patterns of organo-
bentonites and organo-acid activated bentonites are
shown in Fig. 4. It can be seen the reflection peak for
NaB at 2θ = 6.99˚ with a d(0 0 1)-spacing value of
12.63 Å. After acid treatment, ANaB showed that the
intensity of most of the XRD peaks decreased sharply
(d(0 0 1) = 15.91 Å). Obviously, the dissolution of the
smectite phase resulted in a successive dissolution of
the octahedral sheet and the release of Al, Fe and Mg
(Table 2). In addition, Al was removed from the tetra-
hedral sheet, which changed the electron density in
the crystal structure and this affected the reflection
intensity. After modification of NaB and AB with
cationic surfactants, the d(0 0 1) peaks in NaB and
ANaB shifts to 21.85, 22.69, 19.11, and 20.11 Å in
NaBC16, NaBC18, ANaBC16, and ANaBC18. This
indicated that the surfactants hexadecyl (C16) and
octadecyl (C18) trimethylammoniumions were entered
in the interlayer space of bentonite and acid-bentonite
by ion exchange [6].

3.2. Dye adsorption results

The pH is the most important factor that influences
the adsorption process, because it can affect at the

same time the surface charge of the adsorbent, the ion-
ization degree of functional groups of the adsorbate,
and the mechanism of adsorption. The effect of pH
observed in the adsorption of AB80 by organoclay is
presented in Fig. 5. From the results included in this
figure, the pH had no effect on the adsorption of
AB80 onto the all organoclays.

The kinetics of the AB80 dye adsorption on the
prepared adsorbents were determined in the same
operating conditions. The plot of adsorption capacity
vs. the contact time at was shown in Fig. 6. It was evi-
dent from the figures that the dye removal was rapid
in the initial stages of contact time and reached equi-
librium already after 40 min. The rapid adsorption at

Table 1
Textural characteristics of the chemical modified clays

Samples SBET (m2/g) Sext (m
2/g) VpT (cm3/g) Vμp (cm3/g)

RB 84 32 0.105 0.026
NaB 87 33 0.109 0.026
NaBC16 9 8 0.042 0
NaBC18 9 6 0.058 0
ANaB 337 42 0.335 0.254
ANaBC16 180 55 0.286 0.180
ANaBC18 130 49 0.232 0.136

Fig. 4. X-ray diffractograms of the chemical modified clays.
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the initial contact time can be attributed to the abun-
dant availability of active sites on the adsorbent sur-
faces. Afterwards with the gradual occupancy of these
sites, the adsorption became less efficient [16].

In order to investigate the adsorption process of
AB80 on the adsorbents, pseudo-first-order, pseudo-
second-order and the intra-particle diffusion model
are used and applied to test the experimental data.
The first-order rate equation, or the so-called Lager-
gren equation, can describe the initial phase in adsorp-
tion process and with the progressing of adsorption,
the adsorption data may deviate the fitted curve [16].
The second-order rate equation agrees with
chemisorption as the rate-control mechanism [17]. It
has frequently been employed to analyse adsorption
data obtained from various experiments with several
types of adsorbates and adsorbents, as reviewed by
Liu and Shen [18]. According to intraparticle diffusion
model [7], several mechanisms are involved and the
adsorption process can be characterized into three

Table 2
Chemical characterization of samples NaB (A) and ANaB (B) from Energy Dispersive X-ray Analysis (EDXA). The EDXA
spectra of the samples are also included

NaB Mass (%)

C 4.1
O 45.5
Na 2.2
Mg 2.6
Al 10.1
Si 31.6
K 0.9
Fe 2.3

ANaB Mass (%)
C 10.3
O 51.4
Mg 0.3
Al 2.2
Si 35.0
K 0.6
Fe 0.2
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Fig. 5. Effect of the pH for the equilibrium adsorption data
of AB80 on the chemical modified clays (C0 = 50 mg/dm3,
T = 23˚C, equilibrium time = 4 h).

F. Gomri et al. / Desalination and Water Treatment 57 (2016) 26240–26249 26245



steps: external surface adsorption, intraparticle
diffusion which is the rate-limiting step and the final
equilibrium which is very fast [14]. The results

relating to kinetic behavior (see Table 3) reveal that
the adsorption of AB80 can best be described as a
pseudo-second-order linear reaction controlled by the
interaction between the molecules of dye and the
functional groups distributed on the surface of clay.
The qe,cal (calculated qe) values obtained from the
pseudo-second-order showed excellent agreement
with the qe,exp (experimental qe).

The plots of the Morris-Weber relationship for the
sorption of dyes, at initial concentration equal to
50 mg/dm3, by the organo-bentonite and organo-acid
activated bentonites is shown in Fig. 7. Based on this
figure, it may be seen that the intraparticle diffusion
of dyes within the bentonite occurred in three stages
[19]. The first linear portion included the adsorption
period from 0 to 20 min, representing the external
mass transfer or film diffusion (boundary layer) and
the rapid distribution of dyes molecules onto the outer
surface of bentonite. The second linear portion corre-
sponds to the adsorption period of 20–90 min, which
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Fig. 6. Kinetic adsorption data for AB80 on the chemical
modified clays (C0 = 50 mg/dm3, T = 23˚C, pH 6.6).

Table 3
Pseudo-first- and -second-order parameters for AB80
adsorption by the chemical modified clays (C0 = 50 mg/
dm3, T = 23˚C, pH 6.6)

NaBC16 NaBC18 ANaBC16 ANaBC18

First-order
k1 (1/min) 0.080 0.097 0.51 1.58
χ2 384 101 107 1.5
R2 0.78 0.96 0.73 0.78

Second-order
k2 (g/mg min) 0.003 0.004 0.02 0.27
χ2 94 73 24 0.60
R2 0.95 0.97 0.95 0.92
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Fig. 7. Intraparticle diffusion model for the adsorption of
AB80 on the chemical modified clays.
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represents the intra-particle diffusion and binding of
dyes molecules into the internal active sites of the
bentonite. Finally, the third linear portion (from
180 min) indicated a saturation of the adsorption
process.

The most common representation of adsorbate con-
centration and quantity of material adsorbed is the
adsorption isotherm. The equilibrium adsorption iso-
therm is fundamental for describing the interactive
behavior between solutes and adsorbent, and is the
basic requirement in the design of adsorption systems
[20]. In this study, the Freundlich and Langmuir iso-
therm equations were used to model the experimental
data.

The Freundlich isotherm model is an empirical
equation employed to describe the adsorption pro-
cesses in heterogeneous adsorbents, especially for
organic compounds and highly interactive species on
activated carbon [21]. The Freundlich isotherm
equation can be expressed as follows:

qe ¼ kF � C1=mF
e (2)

where qe (mg/g) is the solid phase concentration of
adsorbed species at equilibrium, Ce (mg/dm3) the
equilibrium concentration of the adsorbate in the
solution at equilibrium, and kF and mF are empirical
constants that indicate adsorption magnitude and
effectiveness.

Langmuir suggested a theory to describe the
monolayer coverage of adsorbate on a homogeneous
adsorbent surface. The adsorption isotherm is based
on the assumption that sorption takes place at specific
homogeneous sites within the adsorbent. Once an
adsorbent molecule occupies a site, no further adsorp-
tion can take place at that site [21]. An equilibrium
value can be reached and the saturated monolayer
curve can be expressed as:

qe ¼ qL � kL � Ce

1þ kL � Ce
(3)

where qe (mg/g) is the solid phase concentration of
adsorbed species at equilibrium, Ce (mg/dm3) the
equilibrium concentration of the adsorbate in the solu-
tion at equilibrium, and qL (mg/g) and kL (dm3/mg)
are Langmuir constants representing the monolayer
adsorption capacity and adsorption energy.

Adsorption isotherms for dye retention by all
adsorbents are presented in Fig. 8. This isotherm indi-
cates that dye have a high affinity for all adsorbents
surface, particularly at low dye concentrations. Iso-
therm was characteristic of typical L-type adsorption

reaction that represent a system where the adsorbate
is strongly attracted by the adsorbent, generally by
ion-ion exchange interactions that reach a saturation
value represented by “the plateau” of the isotherm
[22,23]. The analysis requires equilibrium to better
understand the adsorption process. Non linear regres-
sion is used to determine the best-fitting isotherm, and
the applicability of isotherm equations is compared by
judging the correlation coefficients R2. The calculated
constants of the two isotherm equations along with R2

values are presented in Table 4. This table shows that
the Freundlich isotherm gave the best correlation with
R2 value of 0.83 at 23˚C. These coefficient obtained
indicated that the adsorption isotherm of AB80 on
organoclay can be applicable to Freundlich model.
Freundlich model seems to be more coherent than
other model. The applicability of this adsorption

0

50

100

150

200

250

0 200 400 600 800

NaBC16

NaBC18

ANaBC16

ANaBC18

A
m

ou
nt

 a
ds

or
be

d,
 q

e (
m

g/
g)

Equilibrium concentration, C e (mg/dm 3)

_______ Freundlich
- - - -  Langmuir

Fig. 8. Equilibrium adsorption data for AB80 on the
chemical modified clays (equilibrium time = 4 h, T = 23˚C,
pH 6.6).

Table 4
Freundlich and Langmuir parameters for AB80 adsorption
by the chemical modified clays

NaBC18 NaBC16 ANaBC18 ANaBC16

Langmuir
qL (mg/g) 179 170 126 201
kL (dm3/mg) 0.061 0.147 0.093 0.055
χ2 11,553 13,039 5,922 10,465
R2 0.84 0.82 0.84 0.89

Freundlich
kF 40 48 31 42
mF 3.95 4.53 4.22 3.94
χ2 6,706 4,739 1,839 9,266
R2 0.91 0.94 0.95 0.91
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model to the investigated systems implies that hetero-
geneous surface conditions could occur simultane-
ously during the adsorption of AB80 on organoclay. kF
and mF values are related to the adsorption capacity,
and they can be used to distinguish adsorption perfor-
mance. According to the present results, obtained kF
and mF values indicated the higher adsorption capac-
ity of organoclay [24] (see Table 4). Moreover, the
Langmuir monolayer adsorption capacities were 126,
170, 179, and 201 mg/g for ANaBC16, NaBC16,
NaBC18, and ANaBC18 which are compared with
other adsorbents for AB80 adsorption described in
Table 5. From the data summarized in this table, we
can say also that hydrophobicity and organophilicity
increased with increasing the alkyl chain, thus
ANaBC18 becomes more hydrophobic and more orga-
nophilic than the other samples and enhanced the
adsorption. In all samples, hydrophobic interactions of
the dye should be involved with both alkylammonium
ions and the remaining non-covered portion of silox-
ane surface [29].

4. Conclusions

In this work, textural and structural modifications
of bentonite with alkyl ammonium molecules were
studied. Organoclay was used to remove AB80 from
aqueous phase. Hydrophobic nature of the adsorbent
facilitates the adsorption process. The surface modifi-
cation of organo-bentonite was examined by using
various techniques; measurement of the d-spacing of
the (0 0 1) peak indicates that increase in basal spacing
was due to the introduction of organic cations into the
bentonite interlayer. Simultaneously an important
reduction of the specific surface area was obtained.
Kinetics studies suggested that the adsorption mecha-
nism of dye followed the pseudo-second model well.
Experimental isotherms were analyzed by Langmuir
and Freundlich models and their fitting results were

contrasted. From physical meaning interpretation of
the model parameters, it was found that Freundlich
model gave the best representation with two parame-
ters described the experimental data well.
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