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Bentonites consist clay minerals of the smectite group have a wide range of industrial uses. A particular feature of this group of minerals
is the substitution of Si** and AI’* in the crystal structure by lower valency cations. The structure, chemical composition, exchangeable ion
type and small crystal size of smectite are responsible for several unique properties. In this study by using chemical analysis analysis
methods e.g.; XRD, XRF, SEM, the kind of Reshm natural bentonite mine have been determined as montmorillonite and clinoptilolite.
Then the ability of bentonite to reomove heavy metal ions from wastewater and its factors affecting it have been examined. The batch
sorption experiments of Ni** and Cd** were conducted on Na-bentonite under various conditions. Adsorption behaviour of bentonite was
strongly depending on pH, initial concentration, time and temperature. The removal rate of bentonite decreases with an increase in the
initial metal ion concentration. pH for removal of Ni** is 4 and for Cd** is 5.
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INTRODUCTION

] o as a function of some experimental parameters.
Heavy metals, lead to imbalances in living creatures and

ability of bentonite to adsorb metal ions in solution was shown

especially humans and create the wide spectrum of complica-
tions and symptoms. Of the most important complications of
this disorder is cancer creating and effects on the nervous sys-
tem, skin, hematopoietic system, cardiovascular system and
damage on kidney. So far, lead, mercury and cadmium rea-
soned many unpleasant incidents'*. The adsorption capacity
of montmorillonite for heavy metal ions has been concerned®.
This group can be activated carbon, resins, zeolite and bento-
nite. Clay used as adsorbent of pollutants is growing dramati-
cally. It also features more attractive than other absorbents®.

EXPERIMENTAL

Investigated samples of scientific principles was provided
in the Northern Damghan Reshm area. Its mineralogical
composition and chemical components are listed in Tables 1
and 2.

TABLE-1
MINERALS PRESENT IN BENTONITE

Major mineral present

Abollino ef al.’ reported that clays are widely used as barriers hg?;?;ﬁzige g‘e}igzgz

in landfills to prevent contamination of subsoil and ground- Tlite Quartz

water by leachates containing heavy metals. Nickel is one of Cristoballite =

the toxic metals discharged as a pollutant into the environ-

ment during industrial operations particularly in galvanized TABLE-2

pipe manufacturing, hydrogenation of vegetable oils, electro- MO (COM T ROINENILS CIEIELENAOIING
plating etc. Its presence in drinking water has shown to be Si0, 77167 CaO 35/0
linked with some chronic diseases®. The average concentra- S0, 07/0 c 61/0
. L ; o MgO 93/1 K,0 90/0
tions of Cd(I) in soils lie between 0.06".The main object of Y,0, 01/0 Fe,0, 43/1
the present work was to study the adsorption and retention SrO 03/0 Na,0 75/2
mechanisms of Ni** and Cd** on natural bentonites as an ad- 710, 03/0 ALO; 90/11
sorbent collected from Reshm mine of Damghan in Iran. The Tio, 18/0 LO.L 05/12
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Based on XRD analysis the dominant bentonite minerals
are montmorillonite and clinoptilolite. According to XRF
analysis in change the CaO value ./35, K,O ./90 and Na,O 2/
75. SEM for Reshm’s bentonites is in Fig. 1.

MAG= 8.01KX
Date :28 May 2012

2um WD = 13mm Signal A = SE1
Iran Mineral Processing research center

i < & YL i
2um WD= 13mm Signal A = SE1
EHT=2000kY |ran Minersl Processing research center

HAG= SH1KX
Date :28 May 2012

Fig. 1. Scanning electrone microscopic for Reshm bentonites

All the other reagents used were of analytical grade and
were obtained from Merck. The Cd(NOs), and Ni(SO.), were
used to prepare metal ion solutions. The solutions (1000 g/L)
were prepared by dissolving appropriate amounts of metal salts
in doubly distilled water. pH adjustments of these solutions
were made by 1 M HNO; solutions.

Adsorption on the samples was determined in batch
sorption experiments in the single species system. Adsorption
experiments were carried out by shaking a certain particle size
of the bentonite with 100 mL of metal ions solution at a certain
concentration in covered poly-ethylene containers. The pH of
the solution was kept constant by the addition of HNO; solu-
tions. The suspension was stirred on the magnetic stirrer at
controlled temperature and stirring rate. The sorption rate (P %)
were calculated as:

P (%) = 100 (C—C.) Cy
where Cy and C. are the concentration of metal ion in the initial
and equilibrium concentration of metal ion in solution (mg/L)

and amount of metal ion adsorbed by the bentonite adsorbents
(Q) were calculated:

Q: (CO_Ce)V
m

V is the volume of metal ion solution used (mL) and m is the
weight of the adsorbent used (g).

RESULTS AND DISCUSSION

Effect of contact time: A fixed particles size of the
adsorbents reagent (through 200 mesh) was added to 100 mL
of Ni and Cd ions solution which adjusted pH to 5 at concen-
tration 0.005 mol/L, with liquid-to-solid ratio of 100 mL/g at
27 °C. At different time an interval of 2-120 min, the adsor-
ption rate of Ni** and Cd** on the bentonite adsorbents has
been shown in Fig. 2.
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Fig. 2. Effect of contact time on the adsorption of Ni** and Cd** ions onto
bentonite

Effect of temperature: In order to evaluate the effect of
temperature on adsorp-tion characteristics of the bentonites,
the experiment was studied at a constant initial concentration
of 5 x 10~ mol/L, bentonite particles size through 200 mesh,
liquid-to-solid ratio of 100 mL/g and pH 5 at stirring speed of
1200 rpm, adsorption time 2 h. The results of the studies on
the influence of temperature on cation adsorption are presented
in Fig. 3.

Effect of initial concentration: The effect of initial
concentration was investigated under the following conditions:
the bentonite particles size (through 200 mesh), liquid-to-solid
ratio (100 mL/g), pH (5), temperature (27 °C), stirring speed
(1200 rpm), adsorption time (2 h) (Fig. 4).
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Fig. 3. Effect of solution temperature on the adsorption of Ni** and Cd**
ions onto bentonite
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Fig. 4. Relationship between initial metal ion concentration and Ni**and
Cd** adsorption

Effect of pH: To determine the pH necessary for adsor-
ption, liquid- to-solid ratio is 100 mL/g of solution containing
0.005 mol/L metals ions and particles size through 200 mesh
were stirred at 1200 rpm at varying time intervals (2-120 min)
at 27 °C. Fig. 5 indicates that the adsorption capacity was
dependent on pH.
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Fig. 5. Effect of pH on the adsorption of Ni** and Cd** ions onto bentonite

Conclusion

Local bentonite was tested as adsorbent material for the
removal of Cr® and Pb** ions from waste solutions. The results
indicate that the removal by bentonite is good. Compared to
the published data in the same field, it is found to be in agree-
ment with most of them. The adsorption experiments were
conducted under different conditions. The extent of Cr®* and
Pb**adsorption increased with increase in pH, temperature,
contact time and initial concentration.
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