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Introduction 

Activated charcoal, often referred to as 

activated carbon, is a fine black powder with 

extraordinary adsorptive properties. Unlike 

regular charcoal, it is specially processed to have 

an extremely high surface area, making it capable 

of trapping toxins, chemicals, and gases both 

from the human body and the environment. Its 

unique ability to adsorb (not absorb) molecules 

has made it a vital material in a wide array of 

industries, including medicine, environmental 

management, cosmetics, and food safety. The 

use of charcoal as a purifying agent dates back 

to ancient civilizations.  

Egyptians used it to treat intestinal 

disorders and preserve corpses; Hindus 

employed it to filter water. In the 20th and 21st 

centuries, this traditional material has been 

refined into what we now know as activated 

charcoal — a versatile, efficient, and 

indispensable resource in modern science and 

technology. 

What is Activated Charcoal? 

Activated charcoal is produced by 

heating carbon-rich materials (such as wood, 

coconut shells, peat, or coal) in a controlled 

environment to create a highly porous substance. 

The activation process increases the surface 

area of the charcoal, enabling it to adsorb — that 

is, attract and hold on its surface — molecules of 

gases, toxins, and impurities. A single gram of 

activated charcoal can have a surface area of 500 

to 1500 square meters. This remarkable feature 

underpins its wide-ranging applications, from 

emergency poison treatments to water filtration 

systems and industrial purification processes. 

 

 

Production of Activated Charcoal 

1. Selection of Raw Materials  

Activated charcoal can be made from a 

variety of carbon-rich materials. Common 

sources include: 

 Coconut shells: Popular due to their 

high hardness and low ash content. 

 Hardwood: Often used for its structural 

stability. 

 Peat: Easily carbonized and historically 

used. 

 Lignite or bituminous coal: Suitable for 

industrial-scale production. 

 Sawdust and other biomass waste: 

Economical and environmentally friendly 

options. 

The selection of feedstock determines 

the quality, pore size, and adsorptive capacity of 

the final product. 

2. Carbonization 

The first step in the production process is 

carbonization heating the raw material in an 

oxygen-free or low-oxygen environment to 

remove volatile compounds and leave behind a 

char composed mostly of carbon. This process 

occurs at temperatures between 400°C to 700°C. 
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The resulting material is called "char," 

which has a fixed carbon content but is still not 

very porous or adsorptive. This intermediate 

product must be "activated" to develop the pores 

and enhance its surface area. 

3. Activation 

Activation is the key stage that 

distinguishes regular charcoal from activated 

charcoal. There are two primary methods: 

a. Physical Activation (Steam Activation) 

In this method, the char is exposed to 

oxidizing gases, typically steam or carbon 

dioxide, at high temperatures ranging from 800°C 

to 1100°C. This process burns off internal carbon 

atoms, creating a network of pores and 

significantly increasing surface area. 

Physical activation is often used for hard 

materials like coal and coconut shells and results 

in a microporous structure ideal for gas-phase 

adsorption. 

b. Chemical Activation 

Chemical activation involves 

impregnating the raw material (usually at lower 

temperatures between 450°C to 900°C) with 

chemicals such as phosphoric acid (H₃PO₄), 

potassium hydroxide (KOH), or zinc chloride 

(ZnCl₂). These chemicals act as dehydrating 

agents and also help in the creation of a porous 

structure during the heating process. 

Chemical activation is more efficient for 

certain types of biomass, like wood or peat, and 

often results in a higher yield and well-developed 

pore structure. 

4. Washing and Drying 

After activation, the charcoal is washed 

with water or acid solutions to remove residual 

chemicals or ash. The washed material is then 

dried at low temperatures to remove moisture, 

ensuring stability during storage and application. 

5. Grading and Packaging 

The final product is sieved and sorted 

into different grades depending on particle size — 

powder, granules, or pellets — and packaged for 

specific uses. Some forms are impregnated with 

additional chemicals (e.g., silver or iodine) for 

specialized purposes like antimicrobial filtration. 

Uses of Activated Charcoal 

Activated charcoal's unparalleled 

adsorptive power has made it invaluable across a 

wide spectrum of applications: 

1. Medical and Pharmaceutical Uses 

a. Poison and Overdose Treatment 

Activated charcoal is perhaps best 

known for its emergency use in treating poisoning 

or drug overdoses. When ingested soon after 

exposure, it can bind with a wide range of toxins 

and prevent their absorption in the 

gastrointestinal tract. 

For example, in cases of overdose from 

acetaminophen, aspirin, or sedatives, activated 

charcoal can significantly reduce the severity of 

symptoms and improve outcomes. However, it is 

ineffective against alcohol, heavy metals, and 

certain acids or alkalis. 

b. Digestive Health 

Some people take activated charcoal to 

relieve bloating, gas, or diarrhea. Its ability to 

adsorb gas-producing compounds in the 

intestines makes it a natural remedy in over-the-

counter supplements. 

c. Skin Care and Wound Healing 

Activated charcoal is used in creams, 

masks, and soaps to remove dirt, oil, and toxins 

from the skin. It is also incorporated into wound 

dressings for its antibacterial properties and 

ability to absorb exudates and odors. 

2. Water and Air Purification 

a. Water Filtration 

Activated charcoal filters are widely used 

in household water purification systems, as well 

as in municipal treatment plants. It removes 

chlorine, sediments, volatile organic compounds 

(VOCs), and unpleasant odors or tastes from 

water, without stripping away essential minerals. 

b. Air Filtration 

Air purifiers with activated charcoal filters 

help remove smoke, fumes, allergens, and 

volatile chemicals from indoor environments. 

These filters are especially useful in industrial 

settings and healthcare facilities where air quality 

is critical. 
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3. Food and Beverage Industry: Activated 

charcoal is used in food processing for: 

 Decolorizing: Removing unwanted 

pigments in sugar refining or juice 

processing. 

 Deodorizing: Eliminating off-odors in 

food oils. 

 Clarifying: Enhancing the appearance 

and taste of beverages like wine and 

beer. 

In recent years, it has also been added to 

trendy foods like black ice cream, detox juices, 

and baked goods — although its health claims in 

such contexts are debated. 

4. Environmental Remediation: Activated 

charcoal plays a role in cleaning up contaminated 

sites, particularly in: 

 Soil decontamination: Adsorbing 

pesticides and industrial pollutants. 

 Wastewater treatment: Removing organic 

and inorganic impurities. 

 Spill cleanup: Adsorbing oils and 

hazardous chemicals in spill response kits. 

5. Industrial Applications: Industrially, activated 

charcoal is employed in: 

 Gold recovery: Extracting gold from 

cyanide leach solutions in mining. 

 Gas purification: Removing impurities 

from industrial gases like hydrogen or 

methane. 

 Solvent recovery: Capturing and reusing 

solvents in chemical manufacturing. 

 Catalysis: Acting as a support or carrier for 

catalysts in certain chemical reactions. 

6. Agriculture and Horticulture: Activated 

charcoal is used in gardening and agriculture to: 

 Improve soil aeration and nutrient 

retention. 

 Reduce soil toxicity and pesticide 

residues. 

 Promote beneficial microbial growth. 

 Serve as a growing medium for orchids 

and other sensitive plants. 

 

Safety and Limitations 

While activated charcoal is generally 

considered safe, especially when used externally 

or in water filters, certain precautions must be 

observed: 

 Internal use can interfere with nutrient 

absorption and the efficacy of 

medications if taken improperly. 

 Overuse in detox diets or supplements 

may lead to constipation, black stools, or 

dehydration. 

 Not effective against all toxins, 

especially heavy metals or petroleum-

based substances. 

Thus, medical use should always be 

guided by professionals, and industrial 

applications should adhere to safety regulations. 

Conclusion 

Activated charcoal is a powerful example 

of how nature-inspired materials can offer elegant 

solutions to modern challenges. From life-saving 

treatments in emergency rooms to purifying the 

water we drink and the air we breathe, its 

applications are as diverse as they are vital.  

With ongoing research into 

nanostructured carbons and sustainable 

production methods, the future of activated 

charcoal looks promising. As society moves 

toward greener, more health-conscious living, 

this ancient black powder is poised to remain a 

staple of innovation — proving that sometimes, 

the best solutions are found in the simplest forms 
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