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Fig leaves that have fallen off the tree are a common agricultural 
waste in Iraq. In this study, a very common used dye methylene 
blue (MB), was tested to be removed using a low-adsorbent "fig 
leaves activated carbon, FGAC" from its solution. Scanner 
electron microscopy (SEM) and Fourier transform infrared 
spectroscopy (FTIR) were used to characterize the adsorbent. 
The effects of quantity of activated carbon, the concentration of 
methylene blue, the pH of solution, and the length of agitation 
were investigated using response surface methodology software. 
The studied variables included the amount of activated carbon 
(0.02-0.1 g), methylene blue dye concentration levels (20-100 
mg/L), sample solution (25-100 mL), pH solution (4-11), 
carbonization temperature (150 °C-550 °C), and contact time 
(20-60 min). The Analysis of Variance was investigated to test 
the model's efficacy. The greatest MB removal efficiency was 
achieved by combining the effects of activated carbon quantity 
and solution pH, activated carbon amount, agitation time, pH 
solution, and agitation duration. Several contemporaneous 
interactions produced less striking outcomes. To achieve 99.5% 
high removal efficiency for MB under ideal conditions, the ideal 
activated carbon amount, methylene blue concentration, contact 
time, pH solution, sample volume, and carbonization 
temperature were 0.1 g, 75 mg/L, 60 min, pH 7, 25 mL, and 350 
°C, respectively. The equilibrium adsorption isotherms were also 
examined. The Langmuir and Freundlich adsorption models 
were used to examine the experimental data. The greatest 
quantity of MB that could adsorb on the FGAC surface was 65 
mg/g, as predicted by the Langmuir model. 
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Introduction 

Several life forms have had major issues as a 

result of dye effluents released by textile and 

industrial effluents, and the environment 

over the last few decades. Since most of these 

colors are unhealthy and can irritate skin and 

trigger allergies, it is imperative from a 

health standpoint to remove dyes from the 

aquatic environment. Most of these dyes are 

mutagenic and carcinogenic [1-3]. Thus, 

prior to go out into the surroundings, each 

dye found in the sample have to be treated 

[4,5]. Methylene blue, one of the most well-
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known dyes, is more frequently employed in 

cotton and wood coloring [6]. 

A few of the negative effects that MB can 

have on people include elevated heart rate, 

vomiting, shock, the development of Heinz 

bodies, cyanosis, jaundice, quadriplegia, and 

tissue necrosis [7]. The elimination of such a 

color from process effluent is therefore 

crucial for the environment. There are 

numerous treatment techniques available to 

remove colors from wastewater. These 

techniques include cation exchange 

membranes [8], electrochemical oxidation 

[9], electrochemical-coagulation [10], 

photocatalytic oxidation [11], Fenton-

chemical degradation [12,13], and 

biotreatment [14-16]. When compared to 

other water treatment techniques, 

adsorption is one of the more promising ones 

for removing colors from water solutions 

[17]. 

The adsorption procedure has more 

benefits than other techniques, such as an 

elevated potential for dye removal, superior 

production mobility, a straightforward 

design, and gratifying performance [18]. To 

remove colors from wastewater, activated 

carbon (AC) adsorption is now the most 

often used technique [19]. Using agricultural 

waste, scientists have been working on 

developing cheap adsorbents to eliminate 

many toxins out of real samples during the 

last few years. Natural wastes has been used 

to form activated carbon, it has the 

advantages of being renewable, 

biodegradable, and environmentally friendly 

[20-29].  

Some studies suggest that inexpensive 

adsorbents for dye removal from wastewater 

can be made using agricultural byproducts 

like durian shells, mango seed kernel 

powder, and grape stalks. These goods 

include grape stalks [30], powdered mango 

seed kernels, and durian shells [31]. 

This investigation looked at the removal 

of methylene blue (MB) from aqueous 

solutions using activated carbon made from 

discarded fig leaves. To create the ideal 

environment for MB elimination, duration, 

actual level of MB, dosage, sample volume, 

agitation time, carbonization temperature, 

and pH solution were examined using Box-

Behnken Design (BBD-RSM) through the 

response surface methodology. SEM and FT-

IR analyses were used to examine the 

prepared activated carbon's physical and 

chemical characteristics. The characteristics 

of MB adsorption on carbon-based surfaces 

was then investigated while taking into 

account the adsorption mechanism using 

isotherm and kinetics investigations. 

Experimental 

Material and methods  

The fig leaves utilized in this study were 

gathered from vineyards in the Iraqi 

province of Babylon. Fig leaves were washed 

in distilled water then left for one night. After 

that, it was crushed and sieved through a 75-

mesh. H3PO4 was supplied by Merck to 

operate as an activator. The adsorbate model 

used in adsorption research is the basic 

(cationic) dye methylene blue (C16H18ClN3S), 

which was bought from Dyestuffs and 

Chemicals Co. (China). Only chemicals of the 

analytical grade were used, and no additional 

steps were necessary. 

Activated carbon preparation 

The fig leaves were gathered crisp, or dry, 

and then immersed in water to eliminate the 

solid matters before drying. The fig leaves 

were then ground with an electric grinder 

and sieved through a 75-mesh screen. The 

beaker with the 3 g of powdered fig leaves 

received 10 mL of deionized water. After 

that, 2.5 mL of concentrated H3PO4 was 

added separately and constantly mixed until 

the powder was well dissolved. After being 

left for two hours, it was thoroughly rinsed 

with water to get the pH down to 6.7, and 

then the sample was dried naturally for one 
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or two nights. Carbonization step has applied 

on the dried sample at 150, 350, and 550 °C 

for 120 min. 

Adsorption experiments 

The sample MB concentrations (20, 62.5, and 

100 mg/L) were mixed with various 

amounts of adsorbent (0.02, 0.06, and 0.1 g), 

and the mixture was agitated for 20, 40, and 

60 minutes at the ambient temperature. 

During the adsorption, the samples were 

centrifuged at 3000 rpm, and the resulting 

filtrates were analyzed. The MB dye's 

maximum wavelength was measured using a 

UV-Vis spectrophotometer to be 654 nm. 

After the adsorption process was subjected 

to the calibration curve, the MB 

concentrations were monitored. The 

removing percent and ability to adsorb of the 

MB dye were determined using Equations (1, 

2): 

R%  =
C0 − 𝐶𝑡

C0
× 100                                                                                                                                  (1) 

Q =
(C0 − 𝐶𝑡)

m
× V                                                                                                                                         (2)   

 

Where, Ct is the MB concentration (mg/L) 

after a specific amount of time and C0 is the 

initial MB concentration (mg/L). 

Following the adsorption process, R% is 

the MB percentage that has been removed, Q 

is the adsorption ability (mg/g), and m is the 

amount of fig activated carbon (g). To 

generate the required pigment solutions, 

stock MB solution (1000 mg/L) was 

dissolved in double-distilled water. The 

calibration curve for the UV-Vis 

spectrophotometer shows that adsorbent 

was added in amounts of 25, 62.5, and 100 

mL of MB solution with a wide range of 

concentrations (20, 60, and 100 mg/L) and 

0.02, 0.06, and 0.1 g. A 20-100 mg/L 

concentration of MB dye and pH values of (3, 

7, and 11) were used to show the effects of 

pH.  

Experimental design 

Using mathematical and statistical analysis, 

RSM is a technique for creating empirical 

models used to optimize removal% impacted 

by a number of different input variables. 

Using the fewest possible experimental runs 

in accordance with the experimental design, 

RSM develops the regression model equation 

and the optimum conditions [32-35]. For the 

current job, a Box-Behnken Design software 

was utilized. This rotatable design typically 

works well for process optimization and is 

appropriate for fitting a quadratic surface 

[11]. We chose six independent variables, 

including starting MB concentration (A), 

adsorbent dosage (B), pH (C), carbonization 

temperature (D), volume of solution (E), and 

agitation time (F), to assess the impact of 

operating variables on dye removal (Y). For 

six variables, 108 runs were conducted using 

Box-Behnken Design software.  

Batch experiments 

Studies on the elimination of methylene blue 

were conducted by modifying the BBD 

process settings. The FGAC adsorbent 

dosages were 0.02-0.1 g, the beginning MB 

concentration was 20-100 mg/L, the initial 

pH of the MB solution was 3-11, the 

carbonization temperature was 150-550 °C, 

the sample volume was 25-100 mL, and the 

contact periods were 20-60 min. A shaker 

device has set to 120 rpm was used to agitate 

the flasks at room temperature (RT = 22±2 

°C) while the appropriately weighed 

adsorbent FGAC powder was introduced. 

After a predetermined amount of time, 

samples were taken, centrifuged, filtered 
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through a nylon syringe filter (Whatman; 

pore size: 0.2 mm, diameter: 25 mm), and 

then examined using a UV-Vis 

spectrophotometer with a max wavelength 

of 654 nm. 

Results and discussion 

Fourier transform infrared spectroscopy  

The presence of the principal functional 

groups on the exterior of the biosorbent can 

be qualitatively evaluated using Fourier 

transform infrared spectroscopy (FTIR). The 

most importance functional groups are 

hydroxyl groups, carbonyl groups, and so on 

[36-39]. Figure 1 examines the FTIR of 

adsorbent surface. It is possible that the 

vibrations of hydroxyl functional groups are 

what are causing the signal at 3065 cm-1. The 

carbonyl group C=O [40] is vibratory 

stretched as shown by the bands at 1622 cm-

1. The C-O band, which has a significant 

resonance at 1317 cm-1, lost some of its 

intensity.  

Scanning electron microscopy 

It was observed that activating of the carbon 

surface resulted many holes [41]. These sites 

help to track the MB molecules, as 

demonstrated in the Figure 1b. 

   

 

 

 

 

 

 

 

 

 

 

FIGURE 1 Intensities of the most prevalent functional groups for FGAC discovered using FTIR; (a) 

photographs of FGAC before and (b) after adsorption 
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Statistical analysis 

A 108 runs produced by the Box-Behnken 

Design software, the six distinct process 

factors, including initial MB level (A), dose of 

adsorbent (B), pH (C), carbonizing 

temperature (D), the solution volume (E), and 

contact period (F), and their dynamic impacts 

on the MB removal rate (as removal%), were 

examined.  

 

Model validation 

An analysis of variance (ANOVA) was utilized 

to assess the statistical importance of the 

RSMD model. The results of the second-order 

interaction surface model are presented as an 

ANOVA in Table 1. Model terms with P 0.05 

values demonstrate that certain 

circumstances make particular factors as the 

significant model parameters for responding 

(MB removal %) included and (A2 to F2 

except C2). 

          TABLE 1 Analysis of variance 

Source DF Sum of squares Mean square F-value P-value 

Model 27 58711.4 2174.5 35.55 0.000 
  Linear 6 49390.6 8231.8 134.57 0.000 
    A 1 1142.7 1142.7 18.68 0.000 
    B 1 11297.6 11297.6 184.68 0.000 
    C 1 132.7 132.7 2.17 0.145 
    D 1 639.5 639.5 10.45 0.002 
   E  1 34797.9 34797.9 568.84 0.000 
    F 1 1380.3 1380.3 22.56 0.000 
    A2 1 801.1 801.1 13.10 0.001 
    B2 1 502.6 502.6 8.22 0.005 
    C2 1 15.4 15.4 0.25 0.618 
    D2 1 1014.4 1014.4 16.58 0.000 
    E2 1 1988.6 1988.6 32.51 0.000 
    F2 1 331.0 331.0 5.41 0.023 
    AB 1 2.3 2.3 0.04 0.848 
   AC  1 60.1 60.1 0.98 0.325 
    AD 1 4.2 4.2 0.07 0.794 
    AE 1 2.6 2.6 0.04 0.838 
    AF 1 720.9 720.9 11.78 0.001 
    BC 1 302.8 302.8 4.95 0.029 
    BD 1 210.3 210.3 3.44 0.067 
   BE 1 2872.8 2872.8 46.96 0.000 
    BF 1 42.3 42.3 0.69 0.408 
    CD 1 98.0 98.0 1.60 0.209 
    CE 1 376.4 376.4 6.15 0.015 
    CF 1 55.7 55.7 0.91 0.343 
    DE 1 557.0 557.0 9.10 0.003 
    DF 1 1.2 1.2 0.02 0.889 
    EF 1 125.4 125.4 2.05 0.156 
Error 80 4893.8 61.2     
  Lack-of-Fit 21 4891.8 232.9 6871.88 0.000 
  Pure Error 59 2.0 0.0     
Total 107 63605.2       

Also, significant within (P<0.05) are the other two-way variables (AE, BE, BC, EC, and DE). Thus, the 

equation created is written as follows: 
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Removal% = 83.7 - 1.366 A + 1008 B - 2.19 C + 0.1945 D - 1.345 E  

+ 0.209 F + 0.00998 C2 – 3089 B2 - 0.054 C2 - 0.000176 D2 + 0.00699 E2 

+ 0.01003 F2 + 0.38 AB + 0.0194 AC 

+ 0.000073 AD + 0.00043 AE - 0.01343 AF + 27.2 BC - 0.453 BD  

- 6.317 BE + 2.03 BF - 0.00309 CD + 0.0323 CE  

- 0.0165 CF - 0.000787 DE + 0.000069 DF + 0.00373 EF              (3) 

Figure 2 displays the regular likelihood of 

the residual for MB elimination. The pattern 

suggests that MB pigment residue behaves 

itself, is dispersed uniformly, and forms a 

straight line. In addition, Figure 3 shows 

residue vs. predicted response. The 

assumption of constant variance is tested by 

plotting the residual against the ascending 

expected response value. The plot's points 

are dispersed at random, and the residuals' 

range is constant throughout the graph. 

According to Figure 3, the residuals in the 

plot move randomly about the middle line. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

FIGURE 2 Plots of normal probabilities for the elimination efficiency of MB 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

FIGURE 3 The plot of the residual vs. expected response for adsorption of methylene blue dye on FGAC
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Figure 4a shows the normal probability 

distribution of standardized impacts with p = 

0.05 to evaluate the significance of each 

factor and its effects on the effectiveness of 

removal (%). The right and left portions of a 

normal probability plot could be separated. 

The right region (from B to BC) has positive 

coefficients, while the left sector (from E to 

BE) contains negative coefficients. The blue 

ball's dimensions don't matter. The square-

symbolized components are regarded as 

important. The relative importance of each 

effect and interaction impacts was shown by 

the Pareto diagram of the standardized 

impacts in Figure 4b. 

    The estimated impacts were tested using 

the Student's t-test to see if they were 

statistically different from zero. The values 

for every impact were shown in the 

horizontal bars of the Pareto chart. At a 95% 

confidence level, the straight line in the graph 

reflects the smallest statistically significant 

impact value (1.99). On the right side of the 

solid line, all values greater than 1.99 (p = 

0.05) are significant. Each change in the 

volume of solution and the quantity of 

adsorbent dose (B) led to an increase in the 

% removal of MB because the solution 

volume increased the amount of MB that was 

present in the solution and was ready for 

adsorption on FGAC when the adsorbent was 

increased. Therefore, these factors have a 

significant impact on increasing the MB 

elimination. An increase in adsorbent and a 

decrease in volume jointly led to an increase 

in removal efficiency (%) because the 

interaction of two parameters BE gives 

favorable signal on the removal efficiency of 

MB. The MB removal procedure' univariate 

optimization would not be able to distinguish 

between this antagonistic effect and others. 
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FIGURE 4 (a) normal plot and (b) pareto plot for analysis of removal of methylene blue under optimum 

conditions

Response interactions along with process 

improvement 

The best rate of MB elimination may be 

achieved using each of the following 

association variables, based on Table 1's 

ANOVA findings for the response variable: AF, 

BC, BE, CE, and DE. Figures 5-9 display the 

response's 3D and contour plots for the ideal 

interaction terms of AF, BC, BE, CE, and DE, 

respectively, while maintaining the central 

level constants for other variables. 

    On the effectiveness of MB removal 

(response), the combined impact of initial MB 

concentration (A) and time (F) were 

statistically significant (p = 0.001, Table 1). 

Figure 5(a) and (b) show the 3D and contour 

diagrams of the MB removal rate at 0.06 g, pH 

7, 350 °C carbonization temperature, and 

volume of 25 mL, respectively. Starting MB 

level is highly efficient in eliminating MB 

molecules from a specific solution. In 

contrast, time controls how long the MB 

saturation lasts on the carbon's surface. 

Therefore, the interaction effect has an 

impact on the model. The efficiency of MB 

removal increased to 94% when 

concentration was simultaneously reduced 

and agitation time was lengthened. The 

adsorption process reached equilibrium at a 

concentration of about 50 mg/L and 

remained steady with increasing time, 

making this the ideal beginning 

concentration. Increasing the initial 

concentration typically results in a large 

number of molecules competing for surface 

adsorptive space, which reduces the 

adsorption effectiveness. Due to the 

abundance of MB molecules, which causes the 

active sites to be saturated quickly with 

enough MB, low MB removal can be explained 

at high concentrations. 
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FIGURE 5 The MB effectiveness of elimination contour diagrams (a) and 3D graphs (b) against 

concentration dye and agitation time at 0.06 g FGAC, 350 °C carbonization temperature, 25 mL solution, 

and initial pH 7 

The efficacy of MB elimination (response) 

was significantly influenced by the amount of 

adsorbent (B) and volume (E) combined. The 

MB elimination effectiveness at 75 mg/L dye 

level, 350 C carbonization temperature, 40 

min of agitation, and the initial pH 7 is shown 

in the 3D and contour diagrams of Figure 6(a) 

and (b), respectively. The solution volume 

provides a better habitat for the FGAC 

particles and the dye. Combining a reduction 

in solution volume with an increase in FGAC 

dosage resulted in an improvement in MB 

removal effectiveness to 88%. Yet, MB 

elimination underwent a striking change 

when the volume was reduced while 

maintaining a constant FGAC dose. This 

outcome, which is connected to the quantity 

of MB molecules present in solution, has 

already been explored. 

 

 

 

 

 

 

 

 

FIGURE 6 The MB effectiveness of elimination contour diagrams (a) and 3D graphs (b) against volume 

solution and FGAC dose at 75 mg/L dye concentration, 350 °C carbonization temperature, 40 min of 

agitation time, and initial pH 7 
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The efficacy of MB elimination at 75 mg/L 

dye level, 0.06 g dose of FGAC, pH solution of 

7, and agitation time of 40 min is shown in 

the 3D and contour plots of Figure 7. The 

combined effect of initial volume solution (E) 

and the carbonization temperature (D) on the 

effectiveness of MB removal (response) was 

significant (p = 0.003, Table 1), and the MB 

removal efficacy at these conditions is shown 

in the 3D and contour plots. With a 

concomitant rise in temperature 

carbonization and decrease in solution 

volume, MB removal efficiency quickly 

climbed to 76.5%. More organic material was 

converted into the activated carbon as a 

result of high temperature than there were 

additional sites created on the surface. The 

MB molecules can therefore live on the 

surface with respect to these sites. 

 
  

 

 

 

 

 

 

 

 

 

FIGURE 7 The MB effectiveness of elimination contour diagrams (a) and 3D graphs (b) against volume 

solution and carbonization temperature at 75 mg/L dye concentration, 0.06 g FGAC, 40 min of agitation 

time, and initial pH 7 

A combined impact of starting pH (C) and 

volume solution (E) on the efficacy of 

eliminating MB (response) were significant (p 

= 0.015, Table 1). The three-dimensions and 

contour charts of Figure 8 depict the MB 

elimination efficacy at 75 mg/L dye 

concentration, 0.06 g of FGAC, 350 °C 

carbonization temperature, and 40 min of 

agitation. The elimination efficiency of MB in 

low amounts (30 mL) of acidic solution 

quickly increased to 72%. The elimination 

percentage decreased to 18% in the same 

condition at quantities more than 80 mL, but 

it was 66 for volumes between 30 and 40 mL 

with a pH of 10. After that, all accessible 

adsorption holes on the outer surface of FGAC 

particles have been occupied for the entire 

40-min period, reduced solution volumes give 

the MB molecules a greater opportunity to 

access the inside of adsorbent pore. 
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FIGURE 8 The MB effectiveness of elimination contour diagrams (a) and 3D graphs (b) against volume 

solution and pH solution at 75 mg/L dye concentration, 350 °C carbonization temperature, 40 min of 

agitation time, and 0.06 g of FGAC

According to Figure 9, the optimal FGAC 

dose was roughly 0.1 g since at this dosage; 

the adsorption mechanism reached 

equilibrium and remained steady as the FGAC 

mass increased. Increasing the adsorbent 

dosage often results in more surface area and 

more binding sites being available [42]. Even 

though the solution is still basic, very low 

levels of MB removal were seen at low 

adsorbent doses at the same time. 

Low elimination of MB at acidic pH levels 

can be due to the existence of H3O+ ions, 

which compete with the dye cations for 

adsorption sites. The advantage of an 

adsorbent is that it may decolorize real textile 

industry effluent, which is naturally alkaline, 

without incurring extra costs due to pH 

regulation [43]. Similar behavior was seen 

when MB was extracted using several carbon 

adsorbent materials [44-47]. 

 

 

 

 

 

 

 

 

FIGURE 9 The MB effectiveness of elimination contour diagrams (a) and 3D graphs (b) against pH 

solution and FGAC dose at 75 mg/L dye concentration, 350° C carbonization temperature, 40 min of 

agitation time, and 62.5 mL solution 
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Adsorption isotherm studies 

According to the Langmuir model, 

adsorptions take place at predetermined 

homogenous sites on the adsorbent. Many 

monolayer adsorption methods use this 

paradigm with success [49]. The findings 

from equilibrium experiments for the 

sorption of MB dye over FGAC may match the 

Langmuir equation, which includes the 

following information: 

𝐶𝑒

Qe
=

1

Qmax𝐾𝐿
+

1

𝑄𝑚𝑎𝑥
𝐶𝑒                                                                                                       (4) 

The exterior homogeneity of the 

adsorbent is shown in Figure 10 by the 

Langmuir-type adsorption isotherm. Small 

adsorption patches that essentially perform 

the same adsorption processes as one 

another make up the adsorbent surface. 

The adsorption results for the MB dye 

onto FGAC are shown to fit the Langmuir 

isotherm with a correlation factor (R2) value 

of 0.9995. Table 2 presents the results of 

calculating the values for the constants KL 

and b. 

  

 

 

 

 

 

 

FIGURE 10 Isotherm graphs for MB absorption on FGAC show Langmuir data 

Freundlich model 

On homogeneous surfaces, the Freundlich 

model can be applied to non-ideal and 

multilayer adsorption processes (41). The 

following framework is provided as follows: 

ln Qe = ln Kf + 
1

n
ln Ce                                                                                                                                     (5) 

Where, KF is the Freundlich equilibrium a 

constant, n is an empirical number, and all 

other terms have their usual meanings. As a 

result, a plot of ln qe vs. ln Ce was presented 

in (Figure 11 and Table 2).  
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FIGURE 11 Isotherm plots Freundlich for MB adsorption on FGAC 

TABLE 2 Langmuir and Feruindlich parameters 

 

The high correlation factor for the model 

was (0.9995) in comparison to the Freundlich 

(0.9080) model supports this conclusion. As a 

result, the MB adsorption on FGAC takes 

place as monolayer adsorption on a surface 

with a uniform adsorption affinity. The 

estimated Qmax of FGAC for MB was 65 mg/g 

for monolayer adsorption. The FGAC 

adsorbent's maximum sorption capacity 

(Qmax) for MB was compared to that for 

several adsorbents/MB adsorption systems, 

as described in the literature (Table 3). 

TABLE 3 Experimental conditions and the maximum adsorption capacity for numerous leaves waste 
materials as low cost adsorbents compared with FGAC 

Isotherm Parameter Value 

Langmuir Qm 65 

 KL 0.08 

 R2 0.9995 

Feruindlich KF 31.9 

 N 6.06 

 R2 0.9080 

Leaves-

source 

Reagent used MB Conc. 

(mg/L) 

AC/solutio

n (g/mL) 

Treatment 

time (min) 

 (Qmax) 

mg/g 

References  

Fig leaf H3PO4 80 mg/L 0.8/25 60 min 65 mg/g The present study 

Pineapple leaf ZnCl2  

500 °C 

50 mg/L 0.5/50 15 min 288.34 

mg/g 

[51]  

Grape leaf No reagents 

 (500 °C for 2 hours) 

100 

mg/L 

1.25/100 90 min a0.2 mg/L [52] 

Enset leaf  HCl  

(no carbonization) 

10 mg/L 2.5/1000 60 min 35.5 mg/g [53] 
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aIt was written as it. 
 

Conclusion  

The feasibility of adsorbing MB onto fallen fig 

leaves, a typical agricultural waste in Iraq, 

was investigated in this work. The ideal 

adsorption conditions, which comprise the 

amount of adsorbent, initial MB level, pH, and 

agitation time, can be found using RSM. The 

findings suggest that falling FGAC may be 

used to remove lead basic dye (MB) from 

aqueous solution. Longer contact times, 

higher pH values, and higher starting dye 

levels led to an increase in the quantity of MB 

dye uptake (mg/g). These equilibrium results 

supported the single-layer ability to adsorb of 

the MB pigment onto FGAC with a monolayer 

sorption capacity of 65 mg/g, which suited 

the Langmuir isotherm equation. Our findings 

show that employing dropping FGAC to 

eliminate basic dye from water-based 

solutions is practical and affordable. 
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