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Abstract: Heavy metals are introduced into fresh water by various industries and are easily digested by fish and other aguatic organisms.
Low concentrations can be toxic because heavy metals can undergo bioconcentration. Toxic heavy metals of particular concern in
industrial wastewater treatment include zinc, copper, nickel, mercury, cadmium, lead and chromium. The purpose of this study was to
determine the potential of peanut shells to remove cadmium and copper from contaminated water. Batch method was used: parameters

such as pH, contact time and initial metal concentration were studied.
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1. Introduction

Advances in science and technology have led to tremendous
improvements in many areas of development, while also
contributing to environmental degradation worldwide, which
has increased the demand for new technologies for proper
pre-disposal treatment facilities [1, 2]. Traditional methods
such as chemical precipitation, coagulation, ion exchange,
solvent extraction and filtration, evaporation and membrane
processes have been used to remove toxic heavy metals from
water systems [3]. Heavy metal adsorption on conventional
adsorbents such as activated carbon is widely used in many
applications as an effective adsorbent, and activated carbon
produced from carbonization of organic matter is the most
widely used adsorbent. However, the high cost of the
activation process limits its use in wastewater treatment
applications [4].

Along with industrial by-products and natural materials,
agricultural waste is a rich source of inexpensive adsorbents.
Due to their abundance, agricultural wastes such as peanut
shells, rice husks, wheat bran and sawdust offer several
economic values [5]. The use of peanut shell charcoal for Cu
(I1) adsorption from wastewater was studied by Periasamy
and Namasivayam [6].

The objective of this work is to study the adsorption
behaviour of some low-cost adsorbents such as peanut husk
with respect to Cu2+ and Cd2+ ions. The batch method was
employed: parameters such as pH, contact time, and initial
metal concentration, were studied.

2. Literature Review

Agricultural solid wastes are relatively cheap and are
available in huge quantities. They can be used as an
adsorbent due to their physico-chemical properties. The
utilization of these wastes can play a significant role in
national economy. Waste materials that have been
successfully used to manufacture activated carbon in the
recent past include waste wood [7], coir pith [8], orange peel
[9] coffee husk [10] pine cone [11], coconut tree [12].

3. Material and Methods

Preparation of adsorbent: Peanut husks were collected
from the local market, washed thoroughly to remove dust
using distilled water, dried in an oven at 100 °C for 18 h,
ground using a laboratory mill, sieved to 0.5-0.8 mm, and
rinsed using 0.1 N HCI. Then the pH was adjusted with 0.1
N HCI at values (6-7). Finally, PHC was dried and stored in
an oven at 80 °C till it reached constant density and humidity
[13].

Chemical and reagents: Stock solutions of copper chloride
and cadmium chloride of 400 mg/l were used as adsorbate,
and solutions of various concentrations were obtained by
diluting the stock solution with distilled water. Copper and
Cadmium concentrations were determined by
spectrophotometer. All the chemicals used were of analytical
grade reagent and all experiments were carried out in 500 ml
glass bottles at the laboratory ambient temperature of 27+ 2
°C.

Methodology: Batch adsorption experiments were carried
out by shaking a series of bottles containing various amounts
of the adsorbents used and heavy metal ions separately at
optimum pH. For the investigation of solution temperature,
contact time, adsorbent dosage, and pH batch studies were
carried out. Designated adsorbents were added into 150 ml
conical flask with a stopper, containing 100 ml of test
solution and then carried out the batch adsorption at the
desired contact time, pH and adsorbent dose.

4. Result and Discussion

Effect of pH: The pH was varied from 2 to 12 for Cu (lI)
and Cd(Il) and the pH of the solutions was adjusted to
different values using suitable buffers. The pH of the
solution has a significant impact on the uptake of heavy
metals since it determines the surface charge of the adsorbent
and the degree of ionization and speciation of the adsorbate
[14].The removal efficiency was calculated at constant Schiff
base weight, biomass and concentration of metal ion.
Maximum absorption takes place at pH 10 and 8 in Cu (1)
and Cd (1) respectively.
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Effect of initial concentration of metal ion: Effect of initial
metal ion concentration on % removal of Cu (II) and Cd (I1)
metal ion by bio adsorbent from industrial effluent was
investigated. Effect of metal ion concentration is calculated the increase in initial metal ion concentration. This

at constant pH, biomass and weight of bio adsorbent. because there were no more adsorption sites on the

Figure 1: Effect of pH

adsorption surface of the adsorbent material.
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Figure 2: Effect of Initial Metal lon Concentration

Maximum % removal of heavy metal takes places at
minimum concentration .The results are shown in Fig. 2
which indicate that the percentage removal decreases with

is

reached for copper and Cadmium removal within 15 and 20

adsorbents for copper and min respectively. This is in agreement with the results
zinc ions was studied: the results are shown in Fig. 3.The obtained by Sharma et al. [15].
rate of uptake of metal ions was quite rapid; Equilibrium was
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Figure 3: Effect of Contact Time
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5. Conclusion

Cost effective adsorbents peanut shell charcoal is effectively
removed Cu?* and Cd*"ionsfrom aqueous solution. The batch
method was used; Parameters such as pH, contact time, and
metal dosage concentration checked at room temperature
27+2°C. The optimal pH value corresponds to the maximum
copper and cadmium removal adsorption is 8-10.The graph
of initial metal ion concentration versus the percentage
removal concludes that the effective percentage removal of
Cu(ll) and Cd(ll)decreases as concentration of heavy metal
increases from 5 to 25 ppm. The graph of contact time versus
the percentage removal of heavy metal ion concluded that
maximum percentage removal of Cu(ll) and Cd(ll) takes
place at 15 and 20 min respectively. So, from all graphs it is
concluded that peanut shell charcoal is rapid and cost-
effective approach for removal of heavy metal ion from
waste water.

6. Future Scope

The future research can be done by investigating the
thermodynamics, isotherms and other kinetic theorems in
adsorption process.
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