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ABSTRACT 
 

Abstract: This study aims the evaluation of the use of peanut shell (PS) biomass from an 
agroindustrial waste as a low cost alternative adsorbent for the removal of bisphenol-A (BPA) from 
aqueous solutions. The effect of operating parameters such as adsorbent granulometry and 
adsorbent dosage were studied on a laboratory scale and the removal analysis was determined by 
UV-Visible spectrophotometry. The optimum conditions for BPA removal was obtained in 
granulometry above 60 mesh using 1.5 g of adsorbent. The result of maximum removal efficiency 
in these conditions was 83.6%. The data obtained with this study shows that the PS adsorbent was 
effective for BPA removal in aqueous solutions.   
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1. INTRODUCTION 
Water is a commodity of great importance for the maintenance of ecosystems and public health, 
and this must be conserved in a great quality. In surface waters, there is a wide presence of 
organic and inorganic contaminants, mainly from effluents and industrial and agricultural sources 
[1]. In recent decades, the occurrence of micropollutants, also referred as emerging contaminants, 
has become a worldwide issue and relevance. These contaminants are present in trace 
concentrations varying between ng L-1 and μg L-1, constituting a wide and growing variety of 
pollutants including pharmaceuticals and personal care products, steroid hormones, industrial 
chemicals and agrochemicals, among others [2,3]. 
Of these, the most important are endocrine disruptors chemicals (EDC) which are substances and 
compounds capable of deregulating and affecting endocrine system functions [3]. The plasticizer 
bisphenol-A (BPA) is one of the main studied EDC, and is widely used industrially and 
commercially, being present in interior coating of canned food products, dental sealants, electronic 
equipment, thermal papers, and polycarbonate plastics. This compound has the ability to bind and 
recognize the cellular estrogen receptor, which can cause environmental impacts and damages to 
public health such as endocrine disorders, reproductive organs, infertility and obesity [4,5]. Several 
studies have presented the occurrence of BPA in environmental matrices such as air, soil, 
sediments, effluent treatment plants and activated sludge from these stations [4]. Several 
treatment techniques to the EDC removal in aquatic matrices can be used, such as advanced 
oxidative processes, biological processes, membrane separation and adsorption [6]. Adsorption is 
a simple, efficient and widely used technique for removal of these contaminants. Zeolites, activated 
carbon, clays and vegetal agroindustrial residues are some common adsorbents. Biosorbents are 
easily found in nature and have several advantages such as low cost, robustness, ease of 
application and use, including the high efficiency in the removal of contaminants in aqueous 
solutions [7,8]. Peanut shells are agroindustrial residues that can be used as adsorbent [8]. In 
Brazil, peanut (Arachis hypogaea L.) production in 2016/2017 was higher than 450 thousand tons 
[9]. In this sense, the peanut shell use as bioadsorbent, besides providing value to the waste, can 
be an appropriate way of disposing it. Considering the related BPA impacts to the environment and 
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public health, this paper evaluated the efficiency of BPA removal in aqueous solution through 
adsorption process, using peanut shell biomass as adsorbent.  
  
2. OBJECTIVE 
The effect of peanut shell biomass granulometry and dosage on the BPA adsorption were the 
variables studied. 
 
3. METODOLOGY 
 
3.1. Adsorbent 
The waste of peanut shells used in this study was collected from a peanut and glucose processing 
company, located in the municipality of Santo Antônio da Patrulha, Brazil. The waste was firstly 
washed several times with water to remove dirt and dried in the oven at 50 ºC for 24 h. Twigs and 
straws were manually separated in order to work only with the peanut shells (PS). After that, the 
PS were grounded and sieved to obtain particle size in the bands: above 42 mesh (3); between 42 
mesh and 60 mesh (2), and below 60 mesh (1).  
 
3.2. Adsorbate solution 
For this study, BPA was obtained from Sigma-Adrich and used without further purification. BPA 
stock solutions were prepared by dissolving BPA in methanol (J. T. Backer), and further dilution 
with distilled water to the concentration of 1,250 g L-1. Analytical solutions were obtained by 
dilution.  
 
3.3. Adsorption experiments 
The adsorbent was added to 100 ml of a 12.5 mg L-1 BPA aqueous solution A (solution A1). In 
parallel, the same mass is added to the same volume of pure water (solution A2). The blends are 
shaken for 1 hour on a Wagner type stirrer in 200 ml screw cap vials and then filtered. 
The experiments were performed according to Doelert's two-variable experimental design, with the 
combinations presented in Table 1. 

 
 
 

Table 1. Adsorption experiments: mass (m) and particle size (G) of the adsorbent. 

Point m (g) G 

1.1 0.9 2 

1.2 0.9 2 

1.3 0.9 2 

2 0.3 2 

3 0.6 3 

4 1.2 3 

5 1.5 2 

6 1.2 1 

7 0.6 1 
 
3.4. Removal analysis 
Concentration of BPA in the aqueous solution (solution 1) after adsorption was determined by 
molecular absorption spectrophotometry in UV-Visible by external standardization and calibration 
by analytical curve. Reference solutions were produced in experiments identical to adsorption in 
pure water without BPA (solution 2). Absorbance readings from solution 1 were performed at 275 
nm in triplicate in 1 cm quartz cuvettes using solution 2 as reference. In the construction of the 
analytical curve, the absorbances of the analytical solutions were also measured in triplicate, but 
using distilled water as reference. 
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4. RESULTS AND DISCUSSIONS  
The effects of adsorbent granulometry level and amount on the BPA removal from aqueous 
solutions are summarized on the Table 1. 

 
Table 2: Adsorption efficiency on the of BPA removal (%): the effect of granulometry level 
(G) and mass of adsorbent (m). 

 m (g) 

G 0.3 0.6 0.9 1.2 1.5 

3  34.9  74.2  
2 17.7  64.3  83.6 

1  63.7  76.2  
Adsorptions experiments were performed in 1 h period. Although the short period, removals were 
observed as high as 84 %. As expected, the smaller the particle size (granulometry size 1), the 
higher the efficiency. By its turn, the adsorption was increased when a higher amount of adsorbent 
was used [10].   
 
5. CONCLUSION 
Powdered peanuts shells were evaluated as adsorbent for BPA removing from aqueous solutions. 
Experiments have demonstrated the high ability of peanuts shells as bioadsorbent, and BPA 
removal as high as 84 % were observed. As expected, lower granulometry and higher amounts of 
the adsorbent increased the contaminant removal from aqueous solution. 
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