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ABSTRACT: A hazardous heavy metal pollutant of wastewater is the great environmental trouble and endangers 

people at some point of the world due to fast urbanization and industrialization. Adsorption procedures are being 

broadly utilized by diverse researchers for the elimination of heavy metals from waste streams and activated carbon has 

been regularly used as an adsorbent. The preparation of activated carbon from coconut husk with H2SO4 and with the 

aid of using rice husk changed with tartaric acid. Modification of agricultural by-product could enhance their natural 

capacity and add value to these by-products. The extent of adsorption was studied as a function of pH, contact time, 

adsorbent dose, and initial metal ion concentration. 
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I.INTRODUCTION 

 
Heavy elements that enter water and soil resources are absorbed by plants and animals and enter the human food chain, 

causing dangerous and incurable diseases [1]. Researchers have always claimed that heavy metals have deleterious 

effects and it is necessary to remove and purify these metals from water and soil [2]. By offering the pros and cons of 

heavy metal removal methods, it is possible to easily select a suitable method in terms of cost and access to technical 

knowledge [3]. Excessive levels of heavy metals in soil and water is a major problem that can threaten ten aquatic 

ecosystems, agriculture, and public health [4]. It is possible to damage the environment through human activities such 

as mining, production of metal bars such as lead, zinc, copper, cadmium, etc., production of fuel and energy, use of 

agricultural pesticides, production of batteries, and painting with heavy metals [5] . These metals can enter the body 

directly through water, air and soil (drinking water and respiratory air contaminated with heavy metals) or indirectly 

(consumption of products, fruit and meat from animals treated with heavy metals). Due to the lack of decomposition 

and decomposition, these metals accumulate in the body and cause many problems in the body[6]. 

Low-cost attractions In general, adsorbents are said to be cheap because they require few processing methods or are 

abundant in nature and may even be a by-product of industry. Natural substances or wastewater from industrial or 

agricultural activities are an important source of cheap absorbers [7]. 

 

The objective of this work is to study the adsorption behaviour of some low-cost adsorbents such as coconut husk and 

rice husk for extraction of lead. The batch method was employed: parameters such as pH, contact time, and initial metal 

concentration, were studied. 

II.    RELATED WORK 

The removal of heavy metals with inexpensive adsorbents is very convenient; This research attraction was developed 

by utilizing agricultural and industrial waste [8]. Commercially, adsorbents must have high selectivity to facilitate 

separation, easy transportation, kinetic properties, thermal and chemical stability, mechanical strength, resistance to 

deposition, regenerating, and low solubility in liquids. The adsorption process has many advantages over traditional 

heavy metal removal processes. The advantages of the adsorption process include economy, metal selectivity, 

reproducibility, absence of toxic algae, metal recovery and, most importantly, the efficiency of this process. The most 

abundant absorbers are agricultural waste, industrial by-products, natural products or modified biopolymers [9].Okafor 

et al. [10] also explored the adsorption capacity of Coconut (Cocos nucifera L.) shell for Cu(II) from aqueous solutions. 

The efficacy of coconut tree sawdust (CTS) as alternative low-cost biosorbent for the removal of Cu(II) ions from 

aqueous solutions was investigated by Wiwid et al. [11]. 
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III.METHODOLOGY 

 

Modification process of coconut shell  

Coconut shells are obtained from the local markets and were used as precursors. Firstly, they were washed with 

distilled water to remove any adhering impurities, and then dried at 110 °C for 24 hr followed by grinding and sieving 

in order to use particles size ranged between 1 mm and 2 mm. The carbonized sample was cooled and soaked with 

certain weight of H2SO4 (20 g of carbonized sample with 60 g of H2SO4 (50%)) in 100 ml distilled water for 24 h at 

room temperature, followed by drying at 110 °C and finally activated at 600 °C for 4 h. Prepared sample was washed 

several times with distilled water till neutral filtrate and then dried at 110 °C to constant weight and finally stored in a 

clean dry glass bottle. 

 

Modification process of rice husk  

About 5 g grinded rice hull was  mixed with 35 m L of 1.2 M Tartaric Acid (TA). The  mixture was stirred until 

homogenous and dried at 50°C overnight. The treated rice hull was subsequently  washed with distilled water until 

neutral and dried overnight at 50°C. The final product was labeled as Tartaric Acid Modified Rice Hull (TARH) 

 

Chemical and reagents: 

 

Stock solutions of lead chloride as  used as adsorbate, and solutions of various concentrations were obtained by diluting 

the stock solution with distilled water. Lead  Concentration was determined by spectrophotometer. All the chemicals 

used were of analytical grade reagent . 

 

Methodology: 

Batch adsorption experiments were carried out by shaking a series of bottles containing various amounts of the 

different adsorbents used and heavy metal ions separately at optimum pH. 

Heavy metal Pb (II) detected by flame AAS (Atomic absorption spectroscopy).The percentage of metal ion removal 

was calculated from following equation: 

 

% Removal = (𝐶0 − 𝐶𝑒) ∖𝐶0 × 100, 

 

Where C0 is the initial concentration of metal ion and Ce is the metal ion concentration at equilibrium. 

 

                                                                                             IV. RESULTS AND DISCUSSION 

 

1. Effect of initial concentration of the metal ion: The percentage removal of Pb(II) was studied by varying Pb (II) 

ions concentration from 5 to 25 ppm at constant absorbent dose and keeping other parameters at optimum conditions. It 

is clear from Figure 1 that as the concentration of lead ions in the solution increases, the percent adsorption of lead 

decrease rapidly from 84% to 66% and 88% to 69% by coconut shell and rice husk respectively.  

 

 

 
 

FIGURE-1 EFFECT OF INITIAL METAL ION CONCENTRATION 
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2. Effect of pH: The pH was varied from 2 to 10 for Pb (II) and the pH of the solutions was adjusted to different values 

using suitable buffers. The removal efficiency was calculated at constant bio adsorbent weight and concentration of the 

metal ion. A figure 2 shows the uptake of Pb (II) which is depends greatly on pH .The metal ions are nearly stable at 

pH 2 in Pb (II) respectively due to stability of complexation of the metal ion with coconut shell and rice husk.  

 

 
   

FIGURE-2 EFFECT OF pH 
 

 

3.Effect of adsorbent weight: Different amount of   bio adsorbent was added in industrial water samples at constant 

pH, constant concentration of the metal ion and at constant contact time. According to figure 3 maximum percentage 

removal of Pb (II) in water samples takes place at 6 mg weights. Metals adsorption efficiency was increased with 

increase in an adsorbent dose. This revealed that the adsorption sites remained unsaturated during the adsorption 

reaction whereas the number of sites available for adsorption site increases by increasing the adsorbent dose. 

 

 

 
 

FIGURE-3 EFFECT OF ADSORBENT DOSE 
 

4.Effect of contact time: The effect of contact time on the percentage removal of Pb (II) metal ion by different bio 

adsorbent. Effect of contact time is calculated at constant pH, biomass, and constant initial metal ion concentration. 

Figure 4 shows maximum percentage removal of heavy metal in 20 and 25 minutes by coconut shell and rice husk 

respectively. Adsorption rate initially increased rapidly, and the optimal removal efficiency was reached within about 

20 - 25 min. Further increase in contact time did not show the significant change in equilibrium concentration; that is, 

the adsorption phase reached equilibrium. 
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.  

 
FIGURE-4 EFFECT OF CONTACT TIME 

 

V. CONCLUSION 

 

Low cost adsorbents such as coconut husk and rice husk is effective in removing of lead ions from aqueous solution. 

The batch method was used; Parameters such as pH, contact time, adsorbent and metal dosage concentration checked. 

The optimal pH value corresponds to the maximum lead ions removal adsorption is 2 by both bio adsorbent. Both 

modified bio adsorbent effectively adsorbed lead ions at low initial metal ion concentration. The graph of contact time 

Vs percentage removal of heavy metal ion concluded that maximum removal of Pb (II) takes place at after 20 and 25 

minutes by modified coconut husk and modified rice husk respectively due to time is much needed to reach equilibrium 

during adsorption process. 
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