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ABSTRACT 

Lead (II) ion is one of the dangerous metal ions produced from various industrial wastes and its 

existence needs to be addressed. Adsorption using langsat peel activated carbon was proven to be able 

to absorb lead (II) ions. The stages of absorption are carried out by varying the adsorbent weight (0.2, 

0.3, 0.4, and 0.5) g, and flow rate (1,2,3,4) mL/minute by column method then continued with testing 

using atomic absorption spectrophotometer (AAS). The results showed that the optimum conditions 

occurred at the weight of the adsorbent is 0.2 g, and the flow rate is 2 mL/min. 

Keywords: Adsorption, Lead, Activated Carbon, Column Method 

1. INTRODUCTION 

Pb2+ ion is one of the most common and most toxic metal ions found in industrial wastewater, this ion 

is released into the environment especially waters through mining, smelting, galvanizing and industrial 

metallurgy processes as well as from batteries, paints, ceramics, ammunition, lead pipes, and others.1 At low 

concentrations lead can be harmful and cause poisoning to humans and other life forms. Lead can accumulate 

in bones, kidneys, brain and muscles and increased concentrations of lead can cause many serious disorders 

such as anemia, kidney disease, liver disease, neurological disorders, damage to the digestive tract and even 

lead to death.2 

Considering the danger posed by the presence of Pb2+ metal ions, many methods have been developed in 

order to overcome the presence of heavy metal ions from industrial wastewater, such as precipitation, ion 

exchange, evaporation, oxidation, and membrane filtration.3 Although their effectiveness has been proven, 

the use of some of these methods requires large operational costs. So it takes a processing method that is 

cheap, safe, and certainly effective. 

Adsorption is a process that occurs when a fluid (liquid or gas) combines with a solid and eventually 

forms a thin layer on the surface of the solid. In adsorption, the concepts of adsorbate and adsorbent are used, 

where the adsorbate is the substance to be adsorbed or separated from the solvent, and the adsorbent is the 
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adsorption medium, such as carbon compounds.4 

Activated carbon itself is a porous carbon-based solid with a carbon content of 85-95%. Activated 

carbon has a very high surface area, exceeding 600 m2/g. This very high surface area is influenced by the 

porous structure, so that activated carbon has characteristics as an adsorbent.5 Activated carbon is produced 

from several carbonaceous materials, namely wood, sawdust, seed coats, rice husks, shells, peat, bagasse, 

coal, lignite, and animal bones.6 

The skin of Lansium domesticum fruit contains various compounds that can be used as natural 

insecticides. Some of these compounds are terpenoids, flavonoids, alkaloids, and saponins in the form of 

lanolin and lanolin.7 Some of the functional groups found in langsat skin are C-H, C=O, O-H, C-O and N-H. 

This functional group will be responsible for absorbing heavy metal ions later.8 

Based on this description, in this study, activated carbon from langsat peel was used as an adsorbent 

which was activated with hydrochloric acid (HCl) to absorb Pb2+ ions using the column method. For this 

purpose, the optimum conditions for Pb2+ ion absorption will be determined on the effect of adsorbent weight 

and flow rate. 

 

2. EXPERIMENTAL 

 

2.1. Chemicals, Equipment and Instrumentation 

The tools used in this study were glass, stirrer, spray bottle, chromatographic column, pH meter 

(HI2211), analytical balance (ABS 220-4), paper filter (Whatman No. 42), micro filter (BS410), furnace 

(Brand Hofmann), oven and desiccator. The equipment used for characterization are Fourier Transform 

Infrared (FTIR) and Atomic Absorption Spectrophotometer (SSA) (Perkin Elmer AA-100). 

The materials used in this study were activated carbon from langsat skin, aquades, Pb(NO3)2, HNO3 

p.a, and NaOH. 

 

2.2. Research Procedure 

The first step, the prepared langsat skin was washed with distilled water and dried at room temperature 

for 7 (seven) days. Then the langsat skin was cut into small pieces and heated in a furnace at 350°C for 1 

hour to obtain carbon. The obtained carbon is then ground into a powder. Finally, it was sieved with a 250 m 

sieve. 

The second step, the langsat skin that has been obtained is then activated with HNO3 activator. A total 

of 20 grams of carbon was immersed in 80 ml of 5 M HNO3 reagent for 2 (two) hours. Then the soaked 

carbon is washed and filtered with distilled water until a pH value is obtained that corresponds to the pH 

(neutral) value of the distilled water. After that, the carbon is dried in an oven at a temperature of 105°C for 3 

(three) hours. Finally, put in a desiccator until the activated carbon can be used. 

Next, determine the effect of adsorbent weight and flow rate on lead ion adsorption. The first stage is 

the influence of the weight of the adsorbent by weighing the activated carbon of the langsat peel at variations 

of 0.2-0.5 grams. Then dissolve the Pb2+ solution in distilled water as much as the number of variations. 

After that, put the weighed langsat peel activated carbon into 4 columns, then add 15 mL of the prepared 

Pb2+ solution into 4 columns. Next, let the filtrate flow out of the column and be collected. The filtrate 

obtained was measured using AAS at every change in the weight of the adsorbent, so that the absorption at 

the optimum weight of the adsorbent could be determined. 
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The second stage is the effect of flow rate on the lead ion adsorption process. Weigh the activated 

carbon of the langsat peel as much as the optimum weight of the adsorbent. Then enter it into 4 columns. 

After that, flow the Pb2+ ion solution that has been made according to variations into 4 columns. Variations 

in flow rates used were 1 mL/ minute, 2 mL/ minute, 3 mL/ minute dan 4 mL/ minute. Next, let the filtrate 

flow out of the column and be collected. The obtained filtrate was measured using AAS at each flow rate 

variation, so that absorption at the optimum flow rate could be determined. 

3. RESULT AND DISCUSSION 

3.1 Analysis of Characterization Results 

The weight of the adsorbent is one of the important parameters in the adsorption process to evaluate the 

adsorption capacity of metal ions on the adsorbent. The adsorption of metal ions depends on the type of 

surface of the adsorbent and on the form of ions found in the metal in aqueous solution, the more adsorbent, 

the greater the surface area, thus increasing the active site of the adsorbent surface which results in the 

amount of Pb metal binding to the active site increasing. [9]. The influence of the adsorbent weight varies 

from 0.2 to 0.5 grams and the effect can be seen in Figure 1. 

 

 

Figure 1. The Curve of the Effect of Adsorbent Weight Variations on Metal Absorption of Pb2+
 

Figure 1. Shows that the optimum absorption conditions for Pb2+ on langsat peel activated carbon occur 

at a weight of 0.2 grams. However, at an adsorbent weight of 0.3 grams to 0.5 grams, the adsorption capacity 

decreased because all Pb2+ metal ions had been absorbed which caused the activated carbon of langsat skin to 

become saturated in binding Pb2+ metal. The increase in the relative weight of the adsorbent no longer 

affects the absorption of metal ions [10]. 
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Figure 2. The Curve of the Effect of Adsorbent Weight on the Efficiency of Pb2+ . Metal Adsorption 

 

Figure 2. Shows the absorption efficiency of langsat fruit peel on Pb2+ metal ions. Based on the results 

of the study, the greater the amount of adsorbent, the greater the percentage of adsorbed Pb. At an adsorbent 

weight of 0.2 g there was an increase in the absorption efficiency. However, the mass of biosorbent 0.3 to 0.5 

grams decreased. According to [11] this means that the surface of the adsorbent has been saturated by metal 

ions where the active center has been saturated with metal ions, the increase in adsorbent weight does not 

increase the absorption of metal ions by the adsorbent. 

 

3.2. Flow Rate Effect 

This flow rate is needed to determine how much fluid is used in the adsorption process by using a 

variety of flow rates starting from 1-4 ml/minute while also knowing the capacity at the optimum absorption.   

 

Figure 3. Curve of the Effect of Flow Rate Variations on Metal Absorption of Pb2+ 

Figure 3. Shows that the absorption of metal Pb2+ using activated carbon of langsat skin gives optimum 

absorption results at a flow rate of 2 ml/min. On the water rate, it means that the lower the flow rate used, the 
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higher the ability of langsat peel activated carbon to adsorb Pb2+ metal. At flow rates of 3 and 4 mL/min, a 

decrease in absorption capacity was seen. This is because the pressure at a high flow rate becomes smaller 

when compared to a lower flow rate so that the amount of Pb2+ that can be adsorbed is greater.[12]. 

 

4. CONCLUSION 

The conclusions obtained in this study are : 

1. The effect of adsorbent weight obtained optimum results at the adsorbent weight of 0.2 grams with 

an adsorption efficiency of 96.54%. 

2. The effect of flow rate obtained optimum results at a flow rate of 2 ml/minute. 
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