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Abstract
There is a growing concern about environmental issues regarding industrial wastes coming from various
industries, textile being one of them. The coloured effluents from textiles like dyes have become a
serious concern as the removal is difficult and necessary. Taking this issue into consideration the
adsorption studies of Methylene blue have been performed using Ni/Fe Layered double hydroxide also
called as anionic clay. The Ni/Fe hydrotalcites were prepared by the co-precipitation method and used for
the adsorption studies of Methylene blue. The effects like contact time and initial concentration of dye
were investigated in the paper.
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1. Introduction
Annually substantial amount approximately 710 [5] tons of dyes are produced and out of it
nearly 710 [4] tons per annum are released by industries like rubber food, textile, paper and
pulp industries [1]. Removal of these dyes from water is major environmental issue. The
removal of color from wastewater is a major environmental problem because it is difficult to
treat colored wastewaters with conventional methods [2]. Colour in effluents can cause
problems in several ways; dyes have chronic effects on organisms depending on the exposure
time and concentration. Among the various types of processes for dye removal (physical,
chemical, biological methods, electrochemical oxidation and adsorption methods), the
adsorption process is one of the most efficient [3-6]. Activated carbon is the most popular
adsorbent due to its high adsorption capacity for organic and inorganic pollutants [7].
Moreover, the use of low cost materials for adsorption has attracted attention as a color
removal technique. For example, natural clays, bagasse fly ash, chitosan and other adsorbents
have been used [8-11].
Layered double hydroxides also known as hydrotalcite are nowadays used as an adsorbent in
various fields. These materials are not so extended in nature as the well known cationic clays,
are easy to prepare and not expensive [12]. LDHs have seeked industrial attention due to their
potential in industrial purposes, wherein they are used as Adsorbent, Ion Exchangers, Catalyst
and Drug Carrier. LDHs also known as Anionic Clays consists of layered structure similar to
mineral Brucite (Mg(OH)2). In LDHs a number of divalent cations (M2+) are substituted with
trivalent cations (M3+) which leads to formation of layered structures. General formula of
LDHs:
[M2+1-xM3+x(OH)2]x+(An-)x/n
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2. Materials and Methods
2.1. Preparation of the adsorbent
The preparation of the required adsorbent was carried out by the method of co-precipitation
described by Reichle [13]. NiCl2.6H2O (1M) and FeCl3 (2M) are dissolved in distilled water
with a Ni/Fe ratio 1:5. NaOH (1M) solution was added drop wise in the mixture with vigorous
stirring and with a drop rate of one drop per 5 seconds till the pH of this mixture was
maintained in the range of 4-5. After complete addition the slurry was filtered and washed
several times with distilled water and the precipitate was dried for 15 hours at 100 oC followed
by calcining it at 1000 oC for 6 hours [14].
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(20, 40, 60, 80 mg/L) and equilibrium concentration for a
particular time period is found to increase with dye
concentration till a certain limit and then further increase in
concentration leads to decrease in equilibrium concentration.
Rapid adsorption in the experiment is associated with the
presence of a large number of vacant sites at the surface of
LDH and available for adsorption. Equilibrium is reached
after saturation of the entire surface. Most of the adsorbate
species are physically adsorbed within a short time frame.
However, strong chemical bonds between the adsorbate and
the adsorbent require a longer contact time to achieve
equilibrium.

2.1.1. Adsorbate
The methylene blue dye used in the adsorption studies
whose structural formula is given below in Fig.1.

Fig 1: Chemical structure of Methylene Blue

2.3 Preparation of dye solution
A stock solution of 1000mgl-1 was prepared by dissolving
1.127g Methylene blue (MB) in 1000ml distilled water. The
experimental solution was prepared by diluting the stock
solution with distilled water to between 20 - 80mgl-1. The
concentration of MB was determined at 648 nm by the using
UV 1600 Shimadzu spectrophotometer.
2.4 Batch Adsorption Procedure
The experiments were performed using a LDH dose of 25
mg with 20ml of dye solution at desired contact time and
initial MB concentration. A 0.025g each of the powdered
sample was collected and weighed using an electronic
weighing balance; the weighed sample was placed in
cleaned beakers. 20ml of the dye solutions (MB) with
standard concentrations were made from the stock solution
and added to weighed mass of LDH [15]. The samples were
equilibrated by shaking (agitation) for each time intervals of
5, 10, 15, 20 and 25 minutes respectively. The sample
suspensions were centrifuged for 5 minutes, decanted and
the supernatants stored for the time studies of dye (MB),
initial concentration of 20, 40, 60 and 80 mg/L were used
for the time differential studies and supernatants store and
used for UV-analysis (UV 1600-Shimadzu).

Fig 2: Effect of time on the adsorption of MB dye onto LDH

2.5 Data Analysis
The experimental data for different parameters were
subjected to equilibrium and the interpretation of adsorption
was done using the amount of dye retained per unit mass of
solid at equilibrium calculated by:
qe = (C0 – Ce)V/m

Fig 3: The graph of variation of equilibrium concentration with
concentration of dye used for adsorption.

(1)

4. Conclusion
The research indicates that there are many factors of the
adsorbent and the adsorbate which can affect the extent and
rate of the adsorption process. The structure of dye, size,
shape and charge influence the uptake. Significant research
remains to be done into the development of economical and
environmentally friendly adsorbent.

Where qe (mg/g) is the amount of dye adsorbed per gram of
adsorbent; m(g) is the mass of the LDH adsorbent, Co and
Ce (mg/L) are the dye concentrations respectively at t = 0
and at equilibrium.
3. Results and Discussion
Optimizing the adsorption process conditions need a study
of effect of concentration and time for designing. The
contact time between the pollutant and the adsorbent and
initial concentration of dye is presented in figures below.
Fig. 2 shows the effect of contact time between the LDH
and MB dye solutions (20, 40, 60 and 80 mg/L). Thus,
Rapid adsorption and equilibrium in a short period of time is
related to the efficacy of the adsorbent [14, 16]. Fig. 3 shows a
plot of equilibrium concentration with initial dye
concentration.
The results indicate as time increases equilibrium
concentration increases for various initial dye concentrations
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