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Abstract 

 

The avocado pear seed like residue has the capability of adsorption for the metals 

weighed with the methodology of isothermal of adsorption, Pseudo secondly order, 

and Freundlich respectively and results demonstrate than ( II) equal Pb's capability 

of adsorption to 74,375 mg g gets an initial concentration of 494,45 mg L, pH of 4,5 

and size of particle of 125 m and the size of particle influences significantly the 

capability of adsorption, and obtained him a bigger capability of adsorption to a size 

of particle of 125 m and the minor the capability of adsorptionM and the pH's 

interaction and the initial concentration act significantly on the capability of 

adsorption of the contaminant to a size of particle of 425. The bigger capability of 

adsorption got an initial concentration of 494 itself. 45 mg L and size of particle of 

125 m, capability of adsorption decreases initial concentration of 48,79 mg L and a 

size of particle of 425 the m ( II ) fitted up Pb's data of the isothermal in the process 

of adsorption better to Langmuir's mathematical model, with R2=0.9904's value, 

which indicates a biosortion in mono-cape with a maximum capacity of sortion of 

72,9927 mg g. You came to an end, that the avocado pear seed (American Persea ) 

presents an efficient possibility of adsorption of the ions Pb ( II ) caning to be 

employed for the use to decontaminate the water in nature. 

 

Keywords: Adsorption, kinetics of adsorption, isothermal of adsorption, avocado 

pear seed 

 

Introduction 

 

The adsorption enables minimizing the generation of toxic waste matter and the recuperation of metal (1) the 

treatment of residual waters that incorporate the removal of metallic ions cause comes from multiple worldwide 

investigations (2), the biomass act as an ionic natural inter-moneychanger that attracts the solution's metals (3) 

the experiments of adsorption came true to different concentrations, they utilized models of isothermal of 

adsorption and his mathematical formulation to describe the equilibriums of adsorption, his use to eliminate 

metals weighed of watery means (4), being the objective of the investigation to evaluate is feasible 

herCapability of adsorption of lead (II) utilizing avocado pear seed ( American Persea ) in contaminated waters, 

whose importance is friendly to the ambient midway stops various treatment of contaminated waters, grounds 

and gases, in the same way specially for the removal of metals weighed, at present methods like the ionic 

interchange, the inverse osmosis and the precipitation utilize  themselves, but these processes are costly in his 

operation and maintenance, which have proven that this process allows decreasing the quantities of 

contaminants in the effluents, since it is a precise, highly effective and cost-reducing method. The experiments 

of adsorption came true for lots as from solutions of metallic salts to different concentrations, they utilized 
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models of isothermal of adsorption and his mathematical formulation to describe the equilibriums of 

adsorption. The maximum capacities of adsorption obtained experimentally came from 18.6 mgg (II) 1 for the 

copper ions and - 1 for the cadmium ions of 22.7 mgg - (II). Both isothermal they correspond to one isothermal 

of type H, indicating a loud affinity of adsorption and a loud adsorbent interaction adsorbato, his use to 

eliminate metals weighed of watery means is feasible (4). They utilized the models of isothermal of Langmuir 

and Freundlich to describe the mechanism of adsorption in the model of isothermal Pb2's adsorption describes 

+ in the natural zeolita in clay and better of Langmuir. (KR) they calculated the factors of separation as from 

the isothermal one belonging to Langmuir (5). The time of optimal contact to stir the bigger percentage of lead, 

aluminum and cadmium comes from 7,83g, 7,75g and 8,83g and 90 min's time (2). The initial concentrations 

and endings of cadmium and lead of the residual waters after the process of leak I eat: PH determined itself by 

means of potenciometría (6). The influence of several factors was investigated, including the initial 

concentration of ions, the pH, the time of contact and the dose of adsorbent, in Pb2's adsorption + to identify 

the optimal conditions of adsorption. The experimental data fit to well pseudo's kinetic model secondly order 

(R2 0.9997) and to the equation of isothermal of Freundlich (R2 0.9950), besides, the bigger adsorption caught 

up with pH itself 5.5. The maximum calculated capacity, qm, determined g went from 50 mg as from 

Langmuir's model (7). The experiments of cultivation of grounds suggested that Pb's effective contents at the 

processed grounds materializes of alum bettered with hot alkali he was (p 0.05) the treatises significantly 

younger with the other ones three types of plasma of alum (8). They take 500 their mL and to him 1g of 

hydrothermal basic pulverized product is added on. At a later time, they took rates of 5mL in intervals of 20, 

40, 60, 80, 100, 120, 180, 240 and 300 minutes (9). Pb2's experiments of adsorption + in equilibrium and 

kinetics, where the breakeven data fit to Dubinin Radushkevich's model (R2 ≡≮≤∠0.990) with capability of 

maximum adsorption of 12.16 mg better g with. In like manner, for the data of kinetics, the model with better 

adjustment was the one belonging to Elovich (R2 ≡≮≤∠0.994). However, the kinetics of adsorption also fitted 

to Pseudo Primer's models order (R2 ≡≮≤∠0.990) and Pseudo Segundo order (R2 ≡≮≤∠0.992), with moral 

values of adsorption of 10.54 mg g and 15.59 mg g respectively (10). Findings: ( II ) equal Pb's bigger capability 

of adsorption to 74,375 mg g gets an initial concentration of 494,45 mg L, pH of 4,5 and size of particle of 125 

m and you determined the presence of functional groups like hidroxilo, carbonilo, aminas through FTIR's 

technique and carboxylic acids and results proved that the capability of sortion is directly proportional to the 

quantity of ions of metal and the interaction of the pH and the initial concentration they act significantly on the 

capability of adsorption of the contaminant. The bigger capability of adsorption got an initial concentration of 

494 itself. 45 mg L and size of particle of 125 m, and the capability of adsorption decreases of 48,79 mg L and 

a size of particle of 425 to initial concentration m. 

 

MATERIALS And MÉTODOS 

 

The materailes that were  utilized were Crucibles, Cápsulas Petri, Baguetas, Glasses of once 200, 250 and 100 

were  precipitated m, Fiolas 1000, 500, 250, 100 and 50 ml, Probeta 50, 25, 10 and 5 mL, Pipetas 5 and 10 mL, 

Juego of sifters, Mortero, Matraces Erlenmeyer 500 and 100ml, Embudos, Luna of clock, Desecador, Papel 

slow filter, magnetic Agitador, Termómetro and reagents: Distilled water, Plomo's Nitrato ( Merck, p.a.), 

Sodium hydroxide NaOH ( Merck, p.a.), Nitric acid ( Merck, p.a.) And the methodology to evaluate the 

influence of the independent variables on the clerk, the experimental design of type Factorial used 42, data 

itself they will be obtained by work of field directly of the team of proofs and defendants with methods of 

descriptive statistics. 

1 shows the chosen factors itself in the board, and the following sizes of particle (425 m, 300 m, 250 m and 

125 m) and initial Pb's concentrations were considered (II) (48,79 ppm, 195,76 ppm, 346,29 ppm and 494,45 

ppm). 

 

RESULTS 

 

Huanta's province is one of the first producers of avocado pear. You prepared the biomass utilized in this study 

as from the avocado pear seeds that you find in abundance at Huanta's province, these were recollected naturally 

in July of the 2022 one belonging to Huanta's Market, you extracted the nutshell that covers the seed with 

avocado pear and it was  proceeded to accomplishing the cleanliness and washing to eliminate the particles of 

dirtiness, they got cut in little pieces to make easy the time of drying and at a later time they were dehydrated 

to the ambient midway during five days to the temperature of the environment of 23 C on the average at 

Huanta's city. 
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BOARD 1. Initial concentrations of PB's solutions (II) 

Pb(NO3)2 (g)  mg/L (nominal) mg/L (experimental) 

0.0800  50 48.79 

0.3201  200 195.76 

0.5602  350 346.29 

0.8002  500 494.45 

SOURCE: THE AUTHOR'S OWN ELABORATION. 

 

The obtained results suggested that the isothermal one belonging to Freundlich is the best-suited model to 

describe Plomo's adsorption, characterizing like a chemical adsorption, with a capability of adsorption of 

27,5867 mg g, correlation coefficient of r2 0,9954 and the intensity of adsorption or favorabilidad's grade of 

5,0968. The value of n 1 represents that adsorption is in favorable conditions (11). Corroborating these findings, 

Castillo et to the., (2017) they mention than the best description of the process of adsorption of the ions Pb (II) 

R2 observed in Freundlich's model based in the regression coefficients 0,964 himself. The model of Freundlich, 

with a value of bigger n than 1, you indicate a great affinity between the adsorbent existing and the adsorbato, 

which classifies like a chemical adsorption, as to the value Kf, indicates the capability of adsorption of the 

adsorbent, that is, as much as the principal be, the capability of adsorption of the present Pb in the solution will 

be more favorable (13). 

The results of Langmuir's model for Pb's adsorption (II) you assume uniform energy for the sortion in a very 

cape, determined him 71,942 mg's capability of maximum adsorption g, Constante of equilibrium of sortion of 

0,1574 L mg and a correlation coefficient 0,9863, moral values than probably, they lift the adsorbent's surface 

you enlarged the places of adsorption (14.15). 

Pb's process of adsorption (II) in show was evaluated to the time of contact to determine the time of equilibrium 

between the solution and the metallic ion. 

 

 
Represent 02: Dynamics of adsorption of lead (ii) 

Achieving 23,727 mg's capability of adsorption g in the first 20 minutes, next it remained approximately 

constant with a qe of approximately of 24,015 to the 240 minutes, the time of equilibrium of the process 

achieved approximately the 50 minutes that they mention that the maximum rate of elimination was produced 

in 45 minutes for the Pb, and 60 minutes for the CD, and it was established on top of these times that the system 

had attained the break-even point. The fast rate of initial adsorption can relate with the loud availability of 

active places of the surface of the bioadsorbente (bananas nutshell) for the adsorption of the ions lead (16.17). 

 

Characterization of the Biomass 

Infrared spectroscopy with transformed of Fourier (FTIR). The study of the superficial chemistry and 

determination of the functional groups of adsorbent material, the homogeneous signs were placed 4000 on í's 

spectral range – 400 cm 1.  Specters FTIR the obtained graficando were the signs of transmittance versus number 

of wave. The specter FTIR of the adsorbent (avocado pear seed) identified the different kinds of vibratory 

correspondent frequencies to the different functional present groups on the surface of the biomass, as shown in 

the figure 03. 3273,95 cm's wavelength 1 the N belongs to the vibrations of stretching and flexion H and to the 
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functional groups of alcohol - OH that also you find yourself in this range (18). Regarding 2918,82 and 2849,06 

cm's peaks 1 correspond to the symmetric and asymmetric stretching of the groups C Or – H and CH2 present 

in fatty acids, and 1736, 39 cm's peak 1 is related to the groups carbonilos C -. 1374,21 cm's band 1 to 1312,64 

cm 1 corresponds to vibrations of stretching of – CH (14) 

 

 
 

The specter represents 03 ftir of the biosorbente before the process of adsorption. 

The bioadsorbente's specter I present 3240 cm's wideband 1 that is attributed (NH), as well as 2920 cm 1 to 

aminas attributed to alcanos's presence (C H), to 2927,7, and as well as a peak 1620 cm 1 due to the vibration 

of tension and flexion in the diagram, respectively attributed to aminas's presence (Or H). Also they located to 

the tensile vibrations the following attributed band: 990 cm 1, respectively, attributed to the presence of 

carboxylic acids (Or H). 

 

 
Represent 04. Isothermal adjustment of the data calculated to the different. 

Source: The author's own elaboration. 

The adjustments came true following first Pseudo's models order, Pseudo secondly order, Elovich and diffusion 

intraparticular, using the data of the study of time of contact. 
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Represent 04. I study kinetic to be an of adsorption of lead a Co 494,45 mg L of Pb (II) and Co 195,76 mg Pb's 

L (II) with size of particle of 125 m. 

Of 48,79 ppm's solution extracted him 4 times 50 mL and 0,05, 0,10, 0,18 and 0,40 grams of the originating 

biomass of the avocado pear seed (American Persea), these were weighed Erlenmeyer to be once 800 rpm 

were stirred, initial pH placed in 4 flask themselves respectively (4,5) and for 2 hours. 

 

 
Represent 05. Influence of Pb's dose of the biosorbente in the percentage of removal (II). 

 

Pb's increment of the percentage of removal of ions as you go increasing the biosorbente's dose can be observed. 

Getting 85,43 %'s percentage of removal with 0.18 g's dose. 
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Discussion OF THE RESULTS 

 

Likewise, you show up than the correlation coefficients (r2) of Elovich's kinetic models and Difusión 

Intraparticular comes from 0,9565 and 0,9585, adminiculating that the process of adsorption had a chemical 

reaction and a penetration of the adsorbato toward the adsorbent respectively, and the order did not have herself 

in account granted that you lacked of a linearity in relation to the first model Pseudo. Corroborating these 

results, Mahmood et to the., (2019) they mention that the kinetic model that better you fit up in Pb's process of 

adsorption (II) is Pseudo's equation secondly order, utilizing Pino's sawdust like adsorbent to a pH of 4,5. 

The kinetic study utilizing avocado pear seeds (natural form) like adsorbent for Pb's removal (II) of a 

contaminated solution correlated to Pseudo's model second order better, in a process of reactors for lots, 

achieving the equilibrium in 60 minutes of contact and 23,85 mg's capability of adsorption g (19). 

 

You demonstrate the determination of dosaje's curve, having different leaden concentrations (30 ppm to 130 

ppm) and varying the quantity of residual biomass generated of American Persea's seed (0.05 g to 0,5 g), 

achieving a percentage of removal of 62 to 97 %. Better results utilizing 0,15 gr of biomass, with the one that 

surpasses the 80 % of adsorption itself were obtained. CITATION The percentage of adsorption increases and 

you confirm with the graphic repetitions, assuming that the percentage of elected adsorption must be 

determined in the range of the curve formed during the development of the process, postulate than the optimal 

mass to utilize this within the range of 80 to 90 % of adsorption. Analysis of the superficial chemistry of the 

(avocado pear seeds) intervening biosorbente Infrared Espectroscopia with Transformada of Fourier (FTIR). 

This technique helped to know the superficial chemistry of the adsorbent material before the process of 

biosortion (avocado pear seeds),. The technique FTIR allowed identifying functional groups that find 

themselves present on the surface of the avocado pear seeds, which allowed performing an important role in 

the removal of organic and inorganic contaminants. 

 

CONFLICT OF INTEREST. 

 

The authors thank Huanta's National Autonomous University through the funds the academic support and 
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FINDINGS 

 

(II) equal Pb's bigger capability of adsorption to 74,375 mg g gets an initial concentration of 494,45 mg L, pH 

of 4,5 and size of particle of 125 m. 

Through FTIR's technique determined him the presence of functional groups like hidroxilo, carbonilo, aminas 

and carboxylic acids which would be favoring the process of biosortion and the size of particle has influence 

significantly in the capability of adsorption, and obtained him a bigger capability of adsorption to a size of 

particle of 125 m and the minor the capability of adsorption to a size of particle of 425 m. 

The bigger capability of adsorption turned out well utilizing (II) equal Pb's initial concentration to 494,45 mg 

L, the results proved that the capability of sortion is directly proportional to the quantity of ions of metal and 

the pH's interaction and the initial concentration act significantly on the capability of adsorption of the 

contaminant. The bigger capability of adsorption got an initial concentration of 494 itself. 45 mg L and size of 

particle of 125 m, and the capability of adsorption decreases of 48,79 mg L and a size of particle of 425 to 

initial concentration m. 

(II) you fitted up Pb's data of the isothermal in the process of adsorption better to the mathematical model of 

Langmuir, with R2=0.9904's value, which indicates a biosortion in mono-cape with a maximum capacity of 

sortion of 72,9927 mg g and with respect, Second Orden with R2's value adjusted to the data of the best 

treatment Pseudo's kinetic model better 0,9474, what I indicate than the adsorbato himself quimisorbe on the 

biosorbente's surface. 
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