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INTRODUCTION 
 
The production of activated carbon (AC) from lignocellulosic 
residues, such as corn cobs and sawdust, represents a 
sustainable solution for valorizing agricultural and forestry 
waste while meeting the growing demand for adsorbent 
materials used in the treatment of polluted water 
biomass materials, which are abundant and low
transformed into high-performance ACs through carbonization 
and activation, thereby offering environmentally friendly and 
cost-effective solutions for pollution control. Corn cobs, after 
chemical activation, have shown an iodine index of up to 
856.42 mg/g, indicating high microporosity and significant 
adsorption capacity (1;2). Similarly, wood sawdust, depending 
on activation conditions, can exhibit iodine indices 
from 470.41 mg/g to 1,628.95 mg/g, highlighting its potential
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ABSTRACT  

The utilization of agricultural and forestry residues represents a 
production of low-cost adsorbent materials. This study focuses on the preparation and 
characterization of activated carbons derived from corn cobs and wood sawdust. The carbonization 
and activation processes yielded porous materials with a high specific surface area and a good 
distribution of micropores and mesopores. The corn cob-based activated carbon exhibits a high iodine 
index (810.19 mg/g), indicative of high microporosity. With an ash content of 3.94% and a yield of 
35%, this material stands out for its stability and effectiveness. The wood sawdust
carbon has a high iodine index (600.34 mg/g), indicating good microporosity. It is characterized by an 
ash content of 3.11% and a yield of 28%. The physicochemical analyses conducted showed that the 
observed differences are related to the nature of the biomass. The results obtained open up prospects 
for improved pollutant adsorption and the reduction of the environmental impact of biomass waste.

. This is an open access article distributed under the Creative Commons
medium, provided the original work is properly cited.  
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waste while meeting the growing demand for adsorbent 
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as an effective adsorbent material 
properties of ACs, such as yield, specific surface area, pore 
distribution, and surface chemistry, depend heavily on 
preparation parameters, including temperature, activation time, 
precursor-to-activator ratio, and the nature of the activating 
agent (2). These factors directly influence the effectiveness of 
activated carbon in adsorbing pollutants. The objective of this 
study is to develop and characterize activated carbon derived 
from corn cobs and wood sawdust, in order to compare their 
performance and determine the optimal preparation conditions 
for effective use in the treatment of certain pollutants.
 

MATERIAL AND M
 

Study Materials: Corn plays a major role in the economy of 
Côte d’Ivoire, particularly in rural areas. Its production, 
estimated at 2.9 million tons in 2020, places Côte d’Ivoire 
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among the leading corn-producing countries in West Africa. 
Since the cob accounts for 20 to 30% of the fruit’s weight, it 
would be a shame not to recycle this plant material (5). It is 
therefore a vast resource for a circular economy and for the 
processing and recovery of this waste. As for sawdust 
production, it amounts to approximately 1.9 to 2 million 
m³/year (6). The choice of corn cobs and sawdust is based on 
their availability, low cost, energy and environmental 
potential, and their role in the transition to a circular 
bioeconomy.  
 

 
 

Figure 1. Characteristics of corn cobs 
 

 
 

Figure 2. Characteristics of wood sawdust 
 

Production of biochar and activated carbon 
 
Biochar production: The corn cob samples were ground to a 
diameter generally ranging from 8 mm to 4 mm; biochar 
production is carried out at low temperatures between 100 and 
600 °C. Pyrolysis time varies considerably, ranging from a few 
minutes to several hours depending on the selected 
temperature. In this study, once dried, the material was 
carbonized for 4 hours at a temperature of 450°C in an oven 
under an oxygen-limited atmosphere (7-9). 
 

 
 

Figure 3. Electric oven for carbonization 

Production of activated carbons (Chemical impregnation 
of the precursor): The chemical activation of the ground 
material was performed using a 500 ppm potassium hydroxide 
(KOH) solution prepared with distilled water. The shredded 
material was impregnated with the potassium hydroxide 
(KOH) solution at an impregnation concentration of 0.3 g/mL. 
The impregnation, which lasted 6 hours, was carried out at 
room temperature in hermetically sealed jars that were agitated 
to ensure thorough homogenization. 
 
Technical Equipment 
 
Electronic Scales: Using electronic scales, we measured the 
required masses of our material and aluminum samples during 
various procedures. 
 
Mortar and Sieve: For sieving the precursor (palm kernel 
shells) that had been crushed using a mortar.  
 
Oven: The samples were dried in an oven for 24 hours at 
105°C after impregnation 10. 
 
Magnetic stirrer: A stirrer was used to agitate the mixture of 
charcoal and iodine during the determination of the iodine 
value. 
 
Study Methods 
 
Characterization 
 
Yield: The yield is the ratio of the mass of the precursor to the 
mass of the prepared activated carbon. A quantity of precursor 
is measured and carbonized (m0); upon exiting the furnace, the 
mass of the resulting carbon is measured (m1). The yield (%) is 
given by the following formula: 
 
R (%) = ((m1/ m0)) × 100    (1) 
 
Iodine index: The purpose of the iodine indextest is to 
determine the ability of carbon to adsorb small molecules. It 
characterizes the micropores accessible to small particles. The 
iodine number is an important parameter in evaluating the 
micropores of activated carbon. It was determined as follows. 
A 15 mL volume of a 0.1 N iodine solution was brought into 
contact with 0.05 g of activated carbon for 4 minutes. The 
treated solution was filtered, and then 10 mL of the filtrate was 
titrated with a 0.1 N sodium thiosulfate solution in the 
presence of a few drops of a 0.1 N starch paste solution used as 
a color indicator. The sodium thiosulfate solution is added 
dropwise to the Erlenmeyer flask containing the filtrate until 
the solution is completely decolorized. A blank test was 
performed under the same conditions in the absence of 
activated carbon, and we obtained a volume Vb = 5.4 mL (11-
12). Finally, the iodine value (Id), expressed in mg/g, was 
calculated using the following formula Vb = 5.4 mL (11-12). 
Finally, the iodine value (Id), expressed in mg/g, was 
calculated using the following formula (4) : 
 

iodine index (Id) (mg/g) :Iୢ =
(୚ౘି୚౩)×୒×ଵଶ଺,ଽ×(

భఱ

భబ
)

୫
   (2) 

 
With: 
 
 Vb: Volume in mL of 0.1 N sodium thiosulfate added to the 
blank test.. 
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 Vs: Volume in mL of 0.1 N sodium thiosulfate added to the 
test with adsorbent. 
 N: Normality of the sodium thiosulfate solution in (eq.g/L). 
 126.9: the atomic mass of iodine. 
m: the mass of the adsorbent in (g) 
 
Ash Content Tc: Ash content indicates the material’s richness 
in minerals such as silica, aluminum, iron, magnesium, and 
calcium. The result is expressed as a percentage of ash content 
relative to dry weight (ash mass / dry mass of the fuel). To 
determine this, we used the following method: 
 
First, 0.5 g of activated carbon was placed in a crucible and 
placed in an oven at 80°C for 24 hours. Then, after drying, the 
crucible and its contents were placed in an oven set to 450°C 
for 4 hours. After cooling to room temperature, the crucible 
and its contents were weighed again (13). The ash content (Tc) 
is determined as follows:  
 
Tc (%) = ((𝑚3−𝑚2) / 𝑚1) × 100   (3) 
 
 m1: mass of the coal; 
 m2: mass of the crucible and coal after removal from the 

furnace;  
 m3: mass of the crucible and coal after drying. 
 

RESULTS AND DISCUSSION 
 
Characterization of Activated Carbons Made from Corn 
Cobs and Sawdust: The table below presents some of the 
characteristics of the activated carbons prepared from corn 
cobs and sawdust. 
 

Table 1. Characteristics of Activated Carbons  
(Corn Cobs and Sawdust) 

 
Material Iodineindex 

(mg /g) 
Ash content 

(%) 
Yield % 

Corn cobs 810.19 3.94 35 
Sciure de bois 600.34 3.11 28 

 
Iodine index : La Figure 4 below shows the iodine indices of 
the activated carbons studied.  
 

 
 

Figure 4. Iodine indices of corn cobs and wood sawdust 
 

Activated carbons made from corn cobs and wood sawdust, 
activated with potassium hydroxide (KOH), show better results 
810.19 mg/g and 600.34 mg/g, respectivelywhich are higher 
than 500 mg/g and can therefore adsorb very small pollutants 
(0–2 nm) (14-18). 
 
 

 
 

Figure 5. Ash content of corn cobs and wood shavings 
 

Ash Content: La figure 5 below shows the ash contents of the 
activated carbons studied. Ash content is one of the parameters 
that influence the adsorption properties of coal. This parameter 
has a significant effect on the quality of activated carbon. It 
appears that a high ash content reduces the specific surface 
area. Furthermore, the ash content of a good adsorbent should 
not be too high; that is, it should be less than or equal to 20% 
(19). An excessively high ash content (>20%) reduces the 
activated carbon’s activity and reactivation potential and can 
lead to the leaching of impurities (mineral salts) (19). In our 
study, the ash content of activated carbon prepared from corn 
cobs is 3.94%, while that of sawdust is 3.11%.The ash content 
obtained in this study is characteristic of a plant suitable for 
activated carbon production and also indicates good adsorption 
capacity for the synthesized activated carbons (19;20). 
 

 
 

Figure 6. Ash content of corn cobs and sawdust 
 

Yield: Figure 6 below shows the yields of the activated 
carbons. In our study, the yield of activated carbon prepared 
from corn cobs was 35%. The yield of activated carbon 
prepared from wood sawdust was 28%. This indicates a loss of 
volatile matter during carbonization. The yield is considered 
good since it exceeds 20% (21). 
 

 
 

Figure 7. Comparison chart of the properties of corn cobs and 
wood shavings 
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Comparison of Activated Carbon Properties: Figure 7 
below shows a comparison of activated carbon properties. An 
analysis of the comparison of the iodine indices observed for 
corn cobs and wood sawdust (810.19 mg/g; 600.34 mg/g) 
indicates that activated carbon derived from corn cobs has a 
larger specific surface area and superior adsorption capacity, 
particularly for organic micropollutants. This difference is 
explained by the fibrous structure of the corn cob, which 
promotes the development of fine pores after activation. A 
comparison of the ash content of corn cobs (3.94%) and wood 
shavings (3.11%) indicates the presence of minerals and 
inorganic substances (silica, potassium, calcium, etc.). If this 
level is too high, it can reduce adsorption efficiency by 
clogging the pores, but here the values remain relatively low 
and are therefore acceptable for good-quality activated carbon. 
In terms of yield, corn cobs have a higher yield (35%) 
compared to wood sawdust (28%). The lower yield of sawdust 
can be explained by its higher proportion of volatile matter, 
which decomposes more during carbonization, leading to a 
greater loss of mass. In contrast, corn cobs, with their more 
robust lignocellulosic structure, retain a greater residual mass 
after activation. 
 

CONCLUSION 
 

The overall objective of our study is to develop and 
characterize activated carbons derived from corn cobs and 
wood sawdust. Overall, corn cobs appear to be a better 
precursor than wood sawdust for the production of activated 
carbons intended for pollutant adsorption, thanks to their high 
iodine index and superior yield, despite a slightly higher ash 
content. 
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