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Abstract. This study investigates the preparation and physicochemical characteristics of activated 
carbon derived from fig leaves through carbonization and chemical activation using potassium hydroxide 

(KOH). Fig leaves were selected as a low-cost lignocellulosic precursor, and the effect of different fig-
leaf-to-KOH ratios (1:0.5, 1:1, 1:1.5, and 1:2) on the properties of the resulting activated carbon was 

evaluated. The prepared samples were characterized using iodine number, methylene blue adsorption, 
bulk density, moisture content, ash content, and pH measurements. Increasing the KOH ratio generally 

enhanced pore development and adsorption performance while reducing bulk density. The sample 

prepared at a 1:2 fig-leaf-to-KOH ratio showed the best overall performance, with an iodine number of 
1156.1 mg/g and methylene blue adsorption of 224.7 mg/g, together with low density and near-neutral 

pH. These findings demonstrate that fig leaves can serve as a promising agricultural-waste precursor 
for producing activated carbon with useful adsorption characteristics. The approach provides a potential 

pathway for converting biomass waste into a value-added material for environmental and industrial 

applications. 
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Introduction 
It has been the focus of many research efforts in recent years to try to develop materials that 
include carbon from agricultural wastes as a more sustainable and economically viable option 
to fulfill the demand for environmentally friendly materials. In this field, activated carbon has 
become an important material due to its multifaceted use in water purification, air treatment, 
catalytic processes, and energy storage technologies. High specific surface area, the highly 
developed porous architecture and excellent adsorption properties are the main features of its 
versatility and effectiveness in these given applications. 
The utilization of biomass for the advanced manufacturing of carbonaceous materials is on the 
rise in recent years due to its advantage of low cost, abundant resources, and the mitigation 
of agricultural wastes, not only in economy but also in the environment. Fig leaves are also 
one of those promising resources which have a significant amount of carbon-rich lignocellulosic 
components namely cellulose, hemicellulose and lignin. All these components play role in the 
development of good carbonaceous structure and high porosity after carbonization and 
chemical activation process, making them more suitable for using in the production of activated 
carbon for adsorption application, and in different environmental applications. 
There are several unique applications of activated carbon (AC) in comparison to the inorganic 
adsorbent materials used routinely in adsorption. It is especially used as a catalyst or catalyst 
support for industry. It also has many applications in environmental pollution control and 
decolorization processes. Moreover, besides the treatment of contaminated water, activated 
carbon has been applied for purification of gases and liquids. Furthermore, there are medical 
applications, such as the adsorption of toxic substances and the treatment of drug and 
pharmaceutical compound overdoses, as well as many others [1], [2]. In recent years, 
activated carbon has been produced from all agricultural wastes too [3] which has been used 
to treat contaminated water using locally available animal bone waste and processed into 
activated carbon [4]. It has also been developed using other plant wastes such as banana 
peels [5], coconut shells [6], [7], apricot kernels [8], date pits [9], corn cobs [10], mango 
kernels [11] and Flower derived High Capacacity porous Carbon Paper [12], [13]. Activated 
carbon is a carbonaceous material that has an extremely developed pore structure was formed 
by the carbonization and activation processes. Such as micropores, mesopores, macropores, 
structural defects, surface functional groups, etc. all play an important role in its adsorption 
capacity. 
Activated carbon is a highly porous carbonaceous material with a well-developed carbonization 
and activation process. The adsorption capacity is greatly affected by the development of 
micropores, mesopores, macropores, as well as structural defect and surface functional group. 
[14]. Typically, activated carbon can be produced in two ways: physical or chemical activation 
[15]. 
 

Methods 
Instruments and Equipment Used 
a. It operates in the visible region of the spectrum (Spectrophotometer) 
b. Electric oven (1000℃)  
c. Electric shaker 
d. Mortar 
e. Desiccater 
f. Steel Stainless 
Preparation of the Raw Material 
The raw material was obtained in its natural dry state and then ground into a fine powder to 
increase its surface area, thereby maximizing the interaction between the raw material and 
the carbonizing agent to achieve optimal results. 
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Initial Carbonization Process 
A 10 g sample of the prepared fig leaf powder was mixed with potassium hydroxide (KOH) at 
different weight ratios (2:1, 1.5:1, 1:1, and 0.5:1, w/w, fig leaf powder) in a stainless-steel 
container. The mixture was thoroughly homogenized and then heated at 400 °C for 2 hours. 
Final Carbonization Process 
Then the temperature was raised slowly to 600 °C and kept the second carbonisation stage 
for 2.5 hours stirring on a shaker which releases the carbonisation gases and volatile 
compounds. After the reaction period, the reaction container was taken out, and the carbon 
product was purified and then characterized. 
Purification of the Prepared Activated Carbon 
The purification process was designed to remove any residual chemicals, oils, greases, and 
inorganic impurities from activated carbon produced. The carbon material was washed a few 
times with distilled water in order to wash off the alkaline materials like potassium hydroxide 
(KOH). This was followed by treatment with 40mL of the 15% hydrochloric acid (HCl) solution 
for the removal of any possible metal ion and mineral impurities present in the sample. After 
being treated with the acid solution, a series of distilled water washings were performed to 
remove any traces of the acid solution. 
Next the purified activated carbon was dried in oven at 140 °C. Following drying, the dried 
material was powdered by using a ceramic mortar and pestle. Last but not least, the processed 
sample was placed in a sealable container and kept in a sealed environment to prevent 
atmospheric air and moisture from affecting the sample. 
 
X / M *D=I.N. 
Where: 
X: Weight of iodine adsorbed by the activated carbon (mg). 
M: Weight of the activated carbon sample used. 
D: Correction factor. 
Measurements Performed on Activated Carbon Samples 
     Active carbon's external surface area was calculated according to the amount of methylene 
blue adsorbed from an aqueous solution. For the study of adsorption properties of carbon 
based materials this technique is widely used. In this technique, 0.1 g of activated carbon was 
placed accurately in conical flask having 100 mL aqueous solution of methylene blue (20 ppm). 
This mixture was then shaken for 24 hours on an electric shaker at room temperature for 
dyeing to adsorb on the surface of the carbon. 
If the solution was no longer colored by methylene blue, the solution was again mixed with 50 
mL of the methylene blue solution. The process was repeated until a further addition of the 
solution would not change the colour of the dye appreciably. The activated carbon was then 
left to settle and the liquid separated out from the solid core. Some of the solution formed was 
poured into a spectrophotometric cuvette and the absorbance was read at 670 nm. 
A calibration curve was established using standard methylene blue solutions with 
concentrations of 5, 10, 15, 20, and 25 ppm. The absorbance of each standard solution was 
measured at 670 nm under identical analytical conditions. The calibration curve was 
constructed by plotting the absorbance values against their corresponding methylene blue 
concentrations. This curve was then used to determine the residual dye concentration in the 
solution and evaluate the adsorption capacity of the prepared activated carbon [17]. 
Determination of Moisture Content 
The prepared activated carbon was allowed to cool in the laboratory for 24 hours and then 
dried in an oven at 140 °C for 2 hours. The sample was then dried and weighed once the 
sample has cooled down. In order to know the moisture content, the difference of masses of 
the sample before and after drying was used to determine the moisture content [18] as a 
percentage. 
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Determination of Activated Carbon Density 
To ensure that the activated carbon completely fills the volume of the flask, a known amount 
of the carbon was added to a 5mL volumetric flask and gently compacted. The level of the 
surface of the carbon particles was then adjusted with the leveling mark of the flask. Then a 
measure of the sample was obtained with an analytical balance and its density was computed 
from the following equation [18]: 
Density = Mass / Volume (g/cm³) 
Determination of Ash Content Percentage 
Determine the ash content percentage in the ignition residue.Determine the percentage of ash 
in ignition residue. 
A suitable amount of activated carbon (1 g) was weighed and placed in a porcelain crucible 
and heated in the furnace at 1000 °C for 1.5 hrs till it attains constant weight. Following the 
heat treatment, the crucible was allowed to cool to room temperature, in a desiccator. After 
that, the residue left was weighed and the ash percentage was calculated per gram of the 
sample used [18]. 
Determination of the pH of Activated Carbon 
One-half gram sample of activated carbon was added to the distilled water and shaken for 30 
minutes to allow the carbon material to interact with the water. This mixture was then filtered 
and then measured the pH of the filtered mixture with a suitable pH measurement instrument 
[18]. 

 
Results and Discussion 
Activated carbon has a wide range of applications in environmental protection and industrial 
processes, particularly in air purification, where it is used to eliminate gaseous pollutants and 
unpleasant odors. Also used in drinking water treatment to remove undesirable odors and 
selectively recover desirable odors. Furthermore, activated carbon also has a significant 
application in controlling pollution in the air due to its ability to adsorb oxides of sulfur, 
nitrogen, and carbon [19]. One of the important applications is the removal of small amounts 
of radioactive contaminants from nuclear reactors [20], [21], [22]. Activated carbon is highly 
utilized in wastewater treatment for removing color dyes and organic contaminants from water 
by its adsorption phenomenon. It's also employed in consuming water purification to remove 
dangerous pesticides. Moreover, the strong adsorption characteristics has caused many other 
medical applications such as gas removal, removal of toxic substances and so on apart from 
its various other industrial and environmental applications [23], [24]. 
Although modern activated carbon did not come into existence until much later, the use of 
charcoal for removal as an adsorbent can be dated back to ancient civilizations. In the 
eighteenth century, scientists started to investigate the adsorptive properties of charcoal, with 
an emphasis on removing impurities from liquids and capturing gases. These initial studies 
were the base on which the following carbon preparation and activation techniques were 
developed, which are based on the use of various carbonaceous precursor materials [25], [26]. 
Production of activated carbon, as a commercial product, started in the early twentieth century, 
industrial production in the USA first occurred in 1913. The use of trichlorophenols grew 
significantly during the late 1920s and early 1930s, and they are now widely used for water 
treatment applications to remove undesirable tastes and unpleasant odours [27], [28]. 
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In this study, the selection of Fig leaves for producing activated carbon is due to its lignin 
content and the rigidity of its structure. The activating agent for the dehydrogenation in the 
preparation was KOH. Various KOH to fig-leaf-powder ratios (from 0.5:1 to 2:1 (w/w)) were 
examined. Such a mixture was heated to 660 °C, while stirring continuously to obtain the 
fusion, and the fusion was continued until the material turned black colour. The resulting 
material was then promptly protected from the effect of air and heated for three more hours 
at 660 °C. The carbonized product was repeatedly washed with distilled water to remove 
impurities and finally the wash without inducing any alkaline reaction was test with litmus 
paper, the wash condition was neutral. This material was then refluxed with an adequate 
amount of 15% hydrochloric acid (HCl), which removes mineral impurities and ash residue 
which may be present on the activated carbon during the reaction. The treated material was 
washed, using distilled water, several times after the acid treatment to remove any traces of 
the acid. The purified product was subsequently dried for 24 hours and then studied to study 
the pore type and size generated from alkaline activation. It implies breaking the carbonaceous 
structural framework and the addition of a dehydrogenation reaction [29]. The density, 
moisture content, and ash content of the carbonized samples were also measured [30], [31] 
and the values obtained for these prepared carbonized samples are presented in Table (1). 
 
 
Table 1. Properties of Activated Carbon Prepared by Modified Carbonization and Chemical 

Treatment 

Density 

gm/cm3 

Humidiy 

(%) 

Ash 

(%) 

Methylene 

Blue 

(mg/gm) 

Iodine 

No. 

(mg/gm) 

Fig leaves: 

KOH 
Sample 

0. 32 6.8 0.63 41.4 975.5 1:0.5 1 

0.09 9.3 0.9 73.8 983.3 1:1 2 

0.08 9.9 0.813 89.9 1088.9 1:1.5 3 

0.06 14.0 1.15 224.7 1156.1 1:2 4 

0.325 0.8 3.2 90 908  B.D.H. 
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From the data shown in Table (1), it can be seen clearly that there was a significant increase 
in development of the porosity and adsorption value of the iodine as the percentage of the 
activating agent was increased from 0.5 to 2% with respect to the commercial activated 
carbon. The effectively prepared samples showed large density along with good adsorption 
performance among the prepared samples and have also put up reasonably high iodine number 
908 and methylene blue adsorption value of 90 with respect to the B.D.H. commercial activated 
carbon. Moreover, the content of ash of the commercial activated carbon was nearly 5 times 
higher than the prepared activated carbon samples [32], [33]. 
On the other hand, increasing the amount of the alkaline activating agent led to a decrease in 
the density of samples (2, 3 and 4). This loss could be due to the large destruction of the 
carbonaceous structure during the carbonisation process, leading to increasing distance 
between carbon layers and decreasing mass per unit volume. Thus, the activated carbon 
produced became less dense with higher amounts of the activating agent [34], [35]. 
These structural changes were associated with a significant improvement in the adsorption of 
iodine; sample (4) having the highest adsorption among them, compared with commercial 
activated carbon. Furthermore, the external surface properties and porosity of the sample, as 
given by the methylene blue adsorption capacity, was about three times higher than that of 
the commercial sample [36], [37]. 
 
 
Conclusions and Recommendations 
Conclusions 
The results obtained in this study indicated that the prepared activated carbon of 4th sample 
shows good adsorption capacity with the value of 921.31 mg/g, neutral pH and also low bulk 
density with the value of 0.048 g/cm3. The structure sense exhibits the potential to be a good 
adsorbent for various applications. Furthermore, when using fig leaf powder as a precursor, it 
showed a good adsorption activity indicating that fig leaves would be better raw material for 
the preparation of activated carbon with better adsorption properties. 
Recommendations 
Further studies will be recommended to attempt the following changes to the preparation 
parameters: optimization of the preparation parameters, improvement of adsorption 
measurement reproducibility and most importantly, an improved and more economical use of 
the raw material, particularly on the lower value of fig leaves. 
In addition, the possibility of using the prepared active carbon in medical and pharmaceutical 
industry such as wound materials and adsorption of the gastrointestinal gas is worth further 
investigation. However, the suitability of these applications will have to be determined by 
extensive biocompatibility testing, toxicological testing, purity testing and chemisorption 
testing to certify both the safety and effectiveness of the material. 
Apart from this, the lack of any S and N containing compounds should be confirmed using 
proper analytical techniques. About their absence alone, it cannot be said that the prepared 
activated carbon that has been made for medicines is clinically safe. 

 



Journal of Kyzylorda Scholarly Review 
P-ISSN:3006-0265 | E-ISSN:3007-4681 

https://bulletin.ouk.kz/index.php/bulletin/index.php 

 

824  Vol 3 | Issue 4 | 2026 | Journal of Kyzylorda Scholarly Review 

 

 
 

 
References 
[1] M. Tarikuzzaman, “Review on activated carbon: Synthesis, properties, and applications,” 
Euro. J. Adv. Eng. Tech., vol. 10, no. 1, pp. 114-123, 2023. 

[2] T. Zhang, W. Wang, Y. Zhao, H. Bai, T. Wen, S. Kang, G. Song, S. Song, and S. Komarneni, 
Chem. Eng. J., vol. 420, no. 2, Art. no. 127574, 2021, doi: 10.1016/j.cej.2020.127574. 

[3] Z. M. Yunus, Y. G, A. Al-Gheethi, N. Othman, R. Hamdan, and N. N. Ruslan, “Advanced 
methods for activated carbon from agriculture wastes: A comprehensive review,” Int. J. 
Environ. Anal. Chem., vol. 102, no. 1, pp. 134-158, 2022. 

[4] I. H. Nwankwo, N. E. Nwaiwu, and J. T. Nwabanne, “Production and characterization of 
activated carbon from animal bone,” Amer. J. Eng. Res. (AJER), vol. 7, no. 7, pp. 335-341, 
2018. 

[5] R. K. Widi, P. Setyopratomo, P. E. Danatha, V. D. Nanlohy, and E. Savitri, “Preparation and 
characterization of activated carbon from Cavendish banana (Musa acuminata) peels for ferric 
ions adsorption,” Int. J. Technol., vol. 16, no. 4, pp. 1362-1374, 2025. 

[6] V. M. C. M. Lowden, M. F. Alexandre-Franco, J. M. Garrido-Zoido, E. M. Cuerda-Correa, and 
V. Gómez-Serrano, “Coconut shell-derived activated carbons: Preparation, physicochemical 
properties, and dye removal from water,” Molecules, vol. 31, no. 2, Art. no. 263, 2026. 

[7] J. Saleem, Z. K. B. Moghal, S. Pradhan, and G. McKay, “High-performance activated carbon 
from coconut shells for dye removal: Study of isotherm and thermodynamics,” RSC Adv., vol. 
14, pp. 33797-33808, 2024. 

[8] A. Mostafa, S. H. Mohammed, N. M. Ghazaly, and A. ElSheikh, “Valorizing palm date wastes 
for supercapacitor electrode synthesis and evaluation,” Sci. Rep., vol. 16, Art. no. 31909, 2026. 

 



Journal of Kyzylorda Scholarly Review 
P-ISSN:3006-0265 | E-ISSN:3007-4681 

https://bulletin.ouk.kz/index.php/bulletin/index.php 

 

825  Vol 3 | Issue 4 | 2026 | Journal of Kyzylorda Scholarly Review 

 

[9] M. F. Abdulrahman, I. A. Mawlood, N. N. Hilal, W. M. Saod, and M. I. AlBiajawi, “Eco-
friendly activated carbon synthesized from date pits and application in water treatment to 
remove organic dyes,” Int. J. Environ. Impacts, vol. 9, no. 1, pp. 74-84, 2026, doi: 
10.56578/ijei090107. 

[10] K. Kishibayev, B. Dziejarski, R. Tokpayev, T. Khavaza, Z. Ibraimov, et al., “Production of 
activated carbons from corn cobs waste by steam or H3PO4 activation for effective CO2 capture 
and industrial gas selectivity towards CO2/CH4/N2,” Fuel, vol. 404, Art. no. 136266, 2026, doi: 
10.1016/j.fuel.2025.136266. 

[11] A. A. Hussein, H. A. Mohammed, R. T. Ali, and E. Z. Sulyman, “Preparation of activated 
carbon from mango nuclei and study of its physical properties and chemical using carbonization 
and chemical treatment,” College Basic Educ. Researchers J., vol. 19, no. 1, pp. 806-816, 2023. 

[12] A. Remil, A. B. Reguig, M. Saidi, A. Bouchama, et al., “Development of eco-friendly 
activated carbon from olive pits for the adsorption of tartrazine with isotherm kinetic and 
thermodynamic studies,” Sci. Rep., vol. 16, Art. no. 25654, 2026, doi: 10.1038/s41598-026-
56460-2. 

[13] E. Z. Sulyman, S. H. Sedeeq, R. A. Saad-ALdeen, and E. Q. Hammadi, “Study the 
specifications of activated carbon prepared from avocado seeds using carbonation and 
chemical activation,” MINAR Int. J., vol. 4, no. 1, pp. 69-79, 2220. 

[14] J. I. Beltrán-Larrotta, J. C. Moreno-Piraján, and L. Giraldo, “New perspectives on the 
models of porous carbon,” Comput. Struct. Biotechnol. J., vol. 29, pp. 156-165, 2025, doi: 
10.1016/j.csbj.2025.04.024. 

[15] G. Charis, B. Patel, and L. Nyathi, “Sustainability and scalability of low value agro and 
forestry wastes into activated carbon value chains,” Next Mater., vol. 12, Art. no. 101988, 
2026, doi: 10.1016/j.nxmate.2026.101988. 

[16] Z. T. Adimas, “Production and characterization of activated carbon from corn cobs for 
color removal in tomato juice,” Appl. Food Res., vol. 6, no. 1, Art. no. 101744, 2026, doi: 
10.1016/j.afres.2026.101744. 

[17] S. Kim, G. Lee, and J. H. Ryu, “Assessing reuse potential of TEDA-impregnated activated 
carbon through physicochemical characterization and CH3I breakthrough test,” Processes, vol. 
14, no. 16, Art. no. 2606, 2026, doi: 10.3390/pr14162606. 

[18] B. M. Mokili and A. Abdelouas, “Sorption efficiency of radioactive iodine compounds by 
nuclear-grade activated carbon: A review and processing of literature data,” Front. Nucl. Eng., 
vol. 4, Art. no. 1553446, 2025, doi: 10.3389/fnuen.2025.1553446. 

[19] M. Khan, M. U. Bhurgri, M. I. Zafar, J. Niu, A. Zafar, and P. Hu, “Engineered activated 
carbons for multi-radionuclide removal from real low-level radioactive wastewater,” 
Nanomaterials, vol. 16, no. 16, Art. no. 1040, 2026, doi: 10.3390/nano16161040. 

[20] A. S. Dalhatu and Z. M. Sani, “Antimicrobial and detoxification potentials of plant-based 
activated carbon: Current advances and applications,” Discover Chem., vol. 3, Art. no. 184, 
2026, doi: 10.1007/s44371-026-00642-4. 

[21] L. C. G. Hoegberg, S. Gosselin, N. A. Buckley, D. M. Wood, G. Shepherd, et al., 
“Recommendations from the Clinical Toxicology Recommendations Collaborative on the 
administration of activated charcoal in acute oral overdose,” Clin. Toxicol., vol. 64, no. 6, pp. 
419-475, 2026, doi: 10.1080/15563650.2025.2609807. 

[22] A. Mozaffari, F. Alimohammadi, and M. P. Gashti, “Functional carbon-based materials for 
blood purification: Recent advances toward improved treatment of renal failure and patient 
quality of life,” Bioengineering, vol. 12, no. 8, Art. no. 893, 2025, doi: 
10.3390/bioengineering12080893. 

 

 

 



Journal of Kyzylorda Scholarly Review 
P-ISSN:3006-0265 | E-ISSN:3007-4681 

https://bulletin.ouk.kz/index.php/bulletin/index.php 

 

826  Vol 3 | Issue 4 | 2026 | Journal of Kyzylorda Scholarly Review 

 

[23] F. Samsudin, M. Mahardika, N. Razali, and M. H. M. Kassim, “Activated carbon: Past, 
present and future trends in sustainable applications and the role of artificial intelligence - A 
comprehensive review,” Paper Asia, vol. 41, no. 4b, pp. 314-331, 2025, doi: 
10.59953/paperasia.v41i4b.433. 

[24] A. Hai, W. M. A. Wan Daud, M. F. Abdul Patah, G. Bharath, H. AlMohamadi, D. Y. Y. Tang, 
P. L. Show, and F. Banat, “A comprehensive insight on activated carbon production from 
agricultural biomass: Parametric analysis, challenges, future recommendations & machine 
learning modelling,” Resour. Conserv. Recycl. Adv., vol. 27, Art. no. 200284, 2025, doi: 
10.1016/j.rcradv.2025.200284. 

[25] D. Peng, G. Zhou, K. An, W. Guo, T. Yang, W. Kong, B. Shen, X. Wang, H. Lyu, and J. 
Ma, “Critical review on the adsorption of taste and odor compounds by activated carbon: 
Influencing factors, modifications methods, mechanism,” Chem. Eng. J., vol. 507, Art. no. 
160677, 2025, doi: 10.1016/j.cej.2025.160677. 

[26] F. Samsudin, M. Mahardika, N. Razali, and M. H. M. Kassim, “Activated carbon: Past, 
present and future trends in sustainable applications and the role of artificial intelligence - A 
comprehensive review,” Paper Asia, vol. 41, no. 4b, pp. 314-331, 2025. 

[27] I. K. Tetteh, S. Nandomah, J. A. Boadu, A. Nortey, E. B. Dwemoh, and A. Y. Tetteh, 
“Characterization and environmental performance evaluation of locally manufactured P-32 and 
commercial activated carbons on the Ghanaian market,” Sustain. Chem. Environ., vol. 10, Art. 
no. 100261, 2025, doi: 10.1016/j.scenv.2025.100261. 

[28] S. M. Anisuzzaman, “Decolorization of rice bran oil using coconut shell-derived activated 
carbon,” J. Eng. Technol. Adv., vol. 10, no. 1, pp. 73-93, 2025, doi: 10.35934/segi.v10i1.133. 

[29] S. Idris, W. Jamiu, Y. Muhammad Boyi, I. D. Shehu, and J. O. Adeniyi, “Physicochemical 
and characteristic properties of activated carbon prepared from mango seed shells via H3PO4 
and ZnCl2 activation,” J. Basics Appl. Sci. Res., vol. 4, no. 2, pp. 458-464, 2026, doi: 
10.4314/jobasr.v4i2.48. 

[30] H. I. H. S. Al-Taha, “Production of activated carbon from the fruits of the Xanthium 
spinosum plant by chemical treatment with potassium hydroxide and determination of its 
physical and adsorption properties,” J. Basic Sci., vol. 20, no. 31, pp. 525-536, 2025, doi: 
10.31185/bsj.Vol20.Iss31.1325. 

[31] P. K. Mishra, S. Aryal, H. B. Oli, T. Shrestha, D. Jha, R. L. Shrestha, and D. P. Bhattarai, 
“Porosity analysis of Acacia catechu seed-derived carbon materials activated with sodium 
hydroxide and potassium hydroxide: Insights from methylene blue and iodine number 
methods,” J. Nepal Chem. Soc., vol. 45, no. 1, pp. 57-65, 2025, doi: 10.3126/jncs.v45i1.74387. 

[32] E. Z. Sulyman, H. H. Mustafa, H. A. Younis, and A. A. Hussein, “Basic decomposition for 
sunflower seed peels and study of carbonation products and their effect on the specifications 
of the prepared carbon,” Int. J. Environ. Sci., vol. 11, no. 4, pp. 1617-1626, 2025, doi: 
10.64252/79sj3m04. 

[33] F. Vallejo, D. Yánez, L. Díaz-Robles, M. Oyaneder, S. Alejandro-Martín, R. Zalakeviciute, 
and T. Romero, “Valorizing biomass waste: Hydrothermal carbonization and chemical 
activation for activated carbon production,” Biomass, vol. 5, no. 3, Art. no. 45, 2025, doi: 
10.3390/biomass5030045. 

[34] C. Chiamsathit, W. Toomsan, P. Khomyos, S. Thammarakcharoen, W. Khotwangouan, K. 
Phukaew, W. Yonwilad, and P. Taweetanawanit, “Comparative adsorption study of Pb(II), 
Fe(II), and Zn(II) using non-chemically activated rubber seed shell biochar and commercial 
activated carbon,” Eng. Appl. Sci. Res., vol. 53, no. 1, pp. 1-17, 2025, doi: 
10.14456/easr.2026.1. 

 

 

 



Journal of Kyzylorda Scholarly Review 
P-ISSN:3006-0265 | E-ISSN:3007-4681 

https://bulletin.ouk.kz/index.php/bulletin/index.php 

 

827  Vol 3 | Issue 4 | 2026 | Journal of Kyzylorda Scholarly Review 

 

[35] V. Khum-in, S. Tantavoranart, W. Raongjant, and K. Saricheewin, “Sustainable conversion 
of cassava bioethanol residues into activated carbon for COD and color removal from industrial 
wastewater and energy recovery,” Appl. Water Sci., vol. 15, Art. no. 286, 2025, doi: 
10.1007/s13201-025-02590-3. 

[36] T. H. Do, N. P. N. Nguyen, X. T. Mai, T. H. Tran, Q. D. Nguyen, and T. X. Vuong, 
“Hierarchically porous activated carbon derived from Lansium domesticum peel via 
hydrothermal-H3PO4 activation for enhanced methylene blue removal: Adsorption behavior, 
advanced modeling and mechanistic insights,” RSC Adv., vol. 16, pp. 28004-28035, 2026, doi: 
10.1039/D6RA02695H. 

[37] U. H. Alozie, C. B. Mba, M. C. Sunday, U. F. Onwuka, L. J. King, M. C. Anukwonke, and 
O. G. Uzokwe, “Adsorption of methylene blue from aqueous solutions using activated carbon 
derived from sand box seed shell (Hura crepitans): Isothermal, thermodynamic, and kinetic 
studies,” J. King Saud Univ. Eng. Sci., vol. 38, Art. no. 4, 2026, doi: 10.1007/s44444-025-
00090-y. 


	Introduction
	Results and Discussion
	Conclusions and Recommendations
	Conclusions
	The results obtained in this study indicated that the prepared activated carbon of 4th sample shows good adsorption capacity with the value of 921.31 mg/g, neutral pH and also low bulk density with the value of 0.048 g/cm3. The structure sense exhibit...
	Recommendations
	References

