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The present work deal with the study of adsorption of the methylene blue dye from aqueous solution
using neutral material from aquatic plant (Lemna minor) collect from local habitat as low cost and eco-
friendly adsorbents. Bach adsorption studies are carried out by observing the effect of experimental
parameters such as amount of adsorbents, contact time, and concentration of dye. This study design to

remove the dye from different industries effluents such as textile industries and sewage water. The
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minutes.

results showed the removal percentage increasing with increasing adsorbent dosage and contact time,
but decreasing with increasing of concentration of dye. The optimum time removal was found to be 90

1. Introduction

The world now is facing many problems regarding water pollution that
resulting from industrial pollution, examples for these industries textile,
leather, food, agro industries, have brought many dangerous atmospheric
changes [1, 2]. The big problem is come from effluent from textile
industries, which has created environmental problems around all the
world areas. Especially the effluent contain many type of dye which use in
the plastic, paper, textile and cosmetics Industries use these dyes to color
their products [3]. The presence of these dyes in water, even at low
concentrations, is highly visible and undesirable [4]. And Because of the
complex aromatic structure of these dyes are have high stability and
resistance the bio, photo, and thermal degradation [2, 5]. So that it is tend
to persist in the environment and inter to the water system bodies
(streams, rivers, etc.) and this creating public health problems (allergic
dermatitis, skin irritation, cancer and mutation), and inhibiting sunlight
penetration into these waters [6]. Furthermore, these dyes are toxic to
micro-organisms and may cause direct destruction or inhibition of their
catalytic capabilities [7, 8]. Generally there are many types of dye are used
in textile industries such as directive, reactive, acid and basic dyes [5, 9].
There are many various physical and chemical techniques have been
employed to eliminate dyes from wastewaters, like adsorption [4, 10],
reverse osmosis [3, 11], coagulation [12], flocculation [11, 13], membrane
technology [9, 14], and biological treatments. Adsorption technique is by
far the most versatile and widely used. Common adsorbents materials are:
activated alumina, silica gel, metal hydroxides, alumina silicates
(molecular sieves) and activated carbon [15]. In this work study the ability
to remove of methylene blue from aqueous solutions by low cost, neutral
materials, eco-friendly, highly efficient such as Lemna minor under various
experimental conditions, such as effect of contact time, effect of adsorbent
dose, and effect of concentration of dye. This work an ideal alternative to
the current expensive methods of removing the dye from waste water.
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2. Experimental Methods

2.1 Preparation of Adsorbent

The aquatic plant was used as adsorbent were collected from lotic
aquatic system in Hilla city middle of Iraq. The unwanted materials
(suspended impurities) like soils, dust etc., were removed by extensively
washed in running tap water for 2-3 hours for removing. It was followed
by washing with distilled water. The washed material was oven dried at
25 °C for 24 hours. It was ground in pulverized mill. This ground powder
was treated with water till the color leached out and the powder was over
dried at 25 °C for 24 hours.

2.2 Preparation Adsorbate Solution

Methylene Blue supplied by BHD Chemicals. The solution of methylene
blue were prepared by dissolving appropriate amounts (accurate
weighed) of dry powdered dye in double distilled water to prepare Stock
solution (1000 mgL1). The experimental solution was obtained by
dilutions were made to obtain the working solution at desired
concentrations. Dye concentration was determined by using absorbance
value measured before and after the treatment with UV-Visible
spectrophotometer.

2.3 Adsorption Study

Exact value of 0.5 g of limner powder (adsorbent) was weighted each
into 250 mL conical flasks. 100 mL of the solution methylene blue was
measured and added to the content in each conical flask. The content was
shaken rigorously and continuously for 30, 60, 90, 120, 150, 180, 210, 240,
270 and 300 min respectively. The particles of the adsorbent was
separation by centrifuged from solution to obtain the equilibrium
concentration. The final concentration of methylene blue was estimated
for each sample spectrophometrically at the wavelength corresponding to
maximum absorbance for Congo red (Amax = 497 nm) using a
spectrophotometer (UV/VIS-Shimadzu, 1800, Japan). A graph of removal
Congo read percentage (g/L) versus time (hour) was plotted for Congo
red. Generally the amount of dye removal was calculated from following
equation:

Removal % = (4° - 4) A° x 100 (1)

Where, A° and A is the absorption of concentration of dye before and after
adsorption respectively.
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3. Results and Discussion

A washing adsorbent was play an important roles in this study: first to
remove impurities from the adsorbent, and second to release the color of
material and avoided interfere spectrophotometrically with wave length
of methylene blue, this case recognized by analyzed washing solution
spectrophotometrically after each one washing time. After second
washing time the absorbance was negligible at 663 nm. So the pre-
treatment of two washing cycles were adequate [15].

3.1 Adsorption Studies
3.1.1 Effect of Contact Time

The experiment was achieves for a maximum period of 30 min but was
extended to 90 min to establish its equilibrium point with initial dye
concentration 10 mg/L at pH 6.0, room temperature (27 + 2 °C) and
adsorbent dose 10 g/L Lemna minor for the adsorption of dye (methylene
blue). The relation between the removal of methylene blue dye, and
reaction time was studied at pH 6.0 with increase of contact time using
Lemna minor as introduced in Fig. 1.
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Fig. 1 The relation between the removal of methylene blue and reaction time initial
dye concentration 10 mg/L at pH 6.0, room temperature (27 + 2 °C) and adsorbent
dose 10 g/L.

At the initial stage, there was a rapid adsorption of the dyes. It was
found that 91% of the dye concentrations was removed in the first 30 min,
and thereafter the removal on the L. minor was gradual till it became
constant at 25 min as shown in Figs. 2 and 3.
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Fig. 2 Stages removal methylene blue dye by using Lemna minor as adsorbent
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Fig. 3 Scanning relation between the removal of methylene blue and reaction time
initial dye concentration 10 mg/L at pH 6.0, room temperature (27 + 2 °C) and
adsorbent dose 10 g/L.

The rapid adsorption at the initial contact is attributed to the highly
active sites available on the surface of the L. minor powder, so there strong
attraction between active site available on the surface of the adsorbent and
basic cationic adsorbate [16]. The gradual rate of adsorption is probably
due to the electrostatic hindrance or repulsion between the adsorbed

positively charged adsorbate species onto the surface of the L. minor and
the available basic cationic adsorbate species in the solution, as well as the
slow pore diffusion of the solute ions into the bulk of the adsorbent (i.e
saturation of the active site which do not allow further adsorption to take
place). The equilibrium was achieved at 90 min when the maximum dye
adsorption onto L. minor powder was reached [16-18].

3.1.2 Effect Adsorbent Dose

The study carried out for adsorbent dose (2, 4, 6, 8, 10 and 12 g/L) a
contact time of 90 min with initial concentration of dye 10 mg/L at room
temperature (27+2 °C) and pH 6.0. The effect of adsorbent dose on the
removal of methylene from the aqueous solution is shown in Figs. 4 and 5.
The figures show that the removal dye percentage increases with
increasing adsorbent dose and then it remains constant. An increase in
adsorption with increase adsorbent dose due to increased surface area
and the availability of more adsorption sites. But the amount adsorbed for
unit mass of the adsorbent decreases considerably. The decrease in unit
adsorption with increasing dose of adsorbent is due to the adsorption sites
remaining unsaturated during the adsorption process [17, 19].
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Fig. 4 Scanning relation between the removal of methylene blue and adsorbent dose,
initial dye concentration 10 mg/L at pH 6.0, room temperature (27 + 2 °C).
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Fig. 5 Scanning relation between the removal of methylene blue and adsorbent dose,
initial dye concentration 10 mg/L at pH 6.0, room temperature (27 + 2 °C).

3.1.3 Effect of Concentration Dye

The removal of methylene blue on Lemna minor powder was
experimented at different methylene blue concentration (5, 10, 15, 20 and
25 mg/L), with adsorbent dose (10 g/L) a contact time of 90 min that is
the time required to complete equilibrium at room temperature (27 + 2
°C) and pH 6.0. The effect of initial dye concentration on the removal
methylene blue illustrated in Figs. 6 and 7. As shows in Fig. 5, with increase
in initial dye concentration the removal of dye is increased but the removal
percentage is decreased due to Reduced surface area and saturated the
active sites [20-22].
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Fig. 6 Scanning relation between the removal of methylene blue and initial dye
concentration at pH 6.0, room temperature (27 + 2 °C) and adsorbent dose 10 g/L .

Cite this Article as: ].M. Salman, A.R. Amrin, A.L. Ali, S.A. Jouda, F.M. Hassan, Use of aquatic plant (Lemna minor) as adsorbent materials to removal of methylene blue dye from aqueous solution,

J. Adv. Chem. Sci. 2(1) (2016) 192-194.



J.M. Salman et al / Journal of Advanced Chemical Sciences 2(1) (2016) 192-194 194

0.8 1 25mg/L 10mg/L 5g/L
06 | 15mg/L 20Mg/L
w
204 -
N //\
0 AN A ‘ ~ 1L r
250 350 450 550 650
nm

Fig. 7 Scanning relation between the removal of methylene blue and initial dye
concentration 10 mg/L at pH 6.0, room temperature (27 + 2 °C) and adsorbent dose-
10g/L

4. Conclusion

In this study, batch adsorption experiments for the removal of
methylene blue dyes from aqueous solutions had been carried out using
Lemna minor powder as adsorbents. This adsorbent may be viewed as
useful natural material while considering the economic aspects of
wastewater treatment. The removal percentage increase with increasing
of adsorbent dosage due to increasing of adsorption sites. The removal
percentage increase with increasing of contact time. The removal
percentage decrease with Increasing of concentration of dye. The
equilibrium time for the adsorption of methylene blue dye from aqueous
solution was 30 minutes. The optimum time removal was found to be 90
minutes.
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