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ABOUT THE STUDY

Metallic hydroxides are a class of inorganic compounds that have 
garnered significant attention due to their diverse properties, 
wide-ranging applications, and environmental relevance. These 
compounds consist of a metal cation bonded to one or more 
Hydroxide Ions (OH-), making them an essential part 
of chemistry and materials science.

Properties of metallic hydroxides

Solubility: One of the defining characteristics of metallic 
hydroxides is their solubility behavior. Many metallic hydroxides 
exhibit varying degrees of solubility in water. This solubility can 
be influenced by factors such as the size of the metal cation, its 
charge, and the pH of the solution. For instance, Sodium 
Hydroxide (NaOH) and Potassium Hydroxide (KOH) are highly 
soluble in water, while the solubility of other metallic hydroxides 
like iron (III) Hydroxide (Fe (OH)3) is pH-dependent.

Alkalinity: Metallic hydroxides are typically alkaline in nature 
due to the presence of hydroxide ions. They can act as strong 
bases, neutralizing acids through a chemical reaction known as 
neutralization. The release of hydroxide ions during this process 
raises the pH of the solution, making it less acidic.

Precipitation: Some metallic hydroxides can precipitate from 
solution under certain conditions. For example, when a solution 
containing Calcium ions (Ca2+) and Hydroxide ions (OH-) is 
mixed, Calcium Hydroxide (Ca (OH)2) forms as a solid 
precipitate. This property has various applications in chemistry, 
including the removal of impurities from water.

Applications of metallic hydroxides

Sodium hydroxide: Also known as caustic soda, sodium 
hydroxide is a highly versatile chemical used in various industrial 
processes. It is essential in the production of paper, textiles, and 
detergents. Additionally, it plays a crucial role in the petroleum 
industry for refining and in the production of various chemicals, 
including sodium carbonate and sodium hypochlorite.

Potassium hydroxide: Similar to sodium hydroxide, potassium 
hydroxide is utilized in the manufacture of soaps and detergents. 
It is also used in the production of potassium carbonate, 
biodiesel, and as an electrolyte in batteries.

Magnesium hydroxide: This compound is employed as an 
antacid to neutralize excess stomach acid and alleviate 
heartburn, indigestion, and upset stomach.

Iron(III) hydroxide: Iron hydroxide is used in water 
treatment processes to remove contaminants like heavy 
metals. It can precipitate and adsorb impurities, allowing for 
their easy removal from drinking water.

Aluminum hydroxide: This compound is employed as a 
flocculant in water purification. It aids in the aggregation of 
suspended particles, making them easier to remove through 
sedimentation or filtration.

Magnesium hydroxide: In addition to its antacid properties, 
magnesium hydroxide is used as a laxative to relieve 
constipation.

Aluminum hydroxide: Aluminum hydroxide is used in antacid 
formulations to neutralize excess stomach acid. It is also an 
ingredient in some vaccines as an adjuvant to enhance the 
immune response.

Environmental significance

Wastewater treatment: Metallic hydroxides play a crucial role in 
wastewater treatment by helping to remove pollutants and heavy 
metals from industrial effluents. This process ensures that 
harmful substances do not contaminate natural water bodies.

Soil remediation: Some metallic hydroxides, like calcium 
hydroxide and iron hydroxide, are used in soil remediation 
efforts to neutralize soil acidity and immobilize contaminants. 
This helps in restoring soil quality and preventing the spread of 
pollutants.

Alkalinity regulation: The controlled release of metallic 
hydroxides into aquatic ecosystems can help regulate pH levels, 
especially in situations where acidification is a concern. This is
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industrial processes, water treatment, and pharmaceuticals. 
Furthermore, their role in environmental protection and 
sustainability cannot be understated, as they are essential in 
mitigating pollution and addressing issues such as soil 
contamination and acidification of natural water bodies. As 
research in materials science and chemistry continues to 
advance, metallic hydroxides are likely to find new applications 
and contribute to a more sustainable future.
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important for preserving aquatic life and maintaining ecological 
balance.

Carbon capture: Researchers are exploring the use of metallic 
hydroxides, particularly calcium hydroxide, as a means of 
capturing and storing Carbon Dioxide (CO2) from industrial 
emissions. This can contribute to mitigating climate change by 
reducing greenhouse gas emissions.

Metallic hydroxides are a diverse class of compounds with a wide 
range of properties and applications. They are vital in various

J Chem Eng Process Technol, Vol.14 Iss.4 No:1000479 2


	Contents
	Exploring Metallic Hydroxides: Properties, Applications, and Environmental Significance
	ABOUT THE STUDY
	Properties of metallic hydroxides
	Applications of metallic hydroxides
	Environmental significance





