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Lye or liquid Caustic soda is the solution of 50% purity Sodium Hydroxide (NaOH). Corrosive water 

alike clear substance, classified as level 8 dangerous material. The applications include industries 

such as: O&G upstream and downstream, mining, Alumina production, detergents and bleach, 

pulp & paper, textile, chemicals production. 

 

Parameter Unit Amount  

Purity of sodium hydroxide %Wt 49~51 

Carbonate as Na2CO3 %Wt Max 0.2 

Chloride as NaCl PPM Max 50 

Sulfate as Na2SO4 %Wt Max 0.007 

Silicates as SiO2 %Wt Max 0.01 

Fe ppm Max 3 

Insoluble in water %Wt Max 0.05 

Aluminium as Al2O3 mg/Kg Max 10 

Heavy metals mg/Kg Max 10 
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Understanding Liquid Caustic Soda: Properties, Applications, and Usage 

Introduction 

Liquid caustic soda, commonly referred to as sodium hydroxide (NaOH) or lye, is a highly 

versatile and essential chemical used in various industrial applications. As a strong alkaline 

solution, it serves numerous purposes across multiple sectors, including chemical 

manufacturing, water treatment, and food processing. This article will explore the properties 

and applications of liquid caustic soda, highlight its critical roles in alumina production, oil and 

gas, pulp and paper, textiles, cleaning, and biodiesel production, and discuss when liquid 

sodium hydroxide is preferred over caustic soda flakes. 

Properties of Liquid Caustic Soda 

Liquid caustic soda is a clear, colorless to slightly yellow solution that typically contains a high 

concentration of sodium hydroxide, usually around 50% to 73% by weight. It is highly corrosive 

and exothermic, meaning it generates heat when dissolved in water. Liquid caustic soda has a 

high pH level, typically between 13 and 14, making it an effective substance for neutralizing 

acids and facilitating various chemical reactions. Its fluidity makes it easy to pump and mix, 

making it particularly useful in applications that require quick and efficient results. 

Applications of Liquid Caustic Soda 

1. Alumina Production: Liquid caustic soda is a key ingredient in the Bayer process used to 

extract alumina (aluminum oxide) from bauxite ore. In this process, the bauxite is 

digested in a concentrated sodium hydroxide solution, which dissolves aluminum-

bearing minerals to form soluble sodium aluminate. The resulting mixture undergoes 

clarification to separate impurities, and then aluminum hydroxide is precipitated from 

the sodium aluminate solution before being calcined to produce alumina. Liquid sodium 

hydroxide is preferred in this process for its ability to maintain the necessary 

concentration and flow for large-scale operations. 

2. Chemical Manufacturing: Liquid caustic soda plays a vital role in the chemical industry 

as a building block for producing various chemicals. It is critical for synthesizing soaps, 

detergents, dyes, and solvents. It is also used in the production of sodium hypochlorite 
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(bleach) and other sodium-based compounds, facilitating important industrial processes 

such as saponification and neutralization reactions. 

3. Pulp and Paper: In the pulp and paper industry, liquid caustic soda is used in the pulping 

and bleaching processes. It helps break down the lignin in wood chips, allowing for the 

efficient separation of cellulose fibers. By improving pulp quality and brightness, liquid 

sodium hydroxide is essential for producing high-grade paper and other wood-based 

products. 

4. Water Treatment: Liquid caustic soda is widely used in water treatment facilities to 

adjust pH levels and neutralize acidity in wastewater. It aids in the coagulation and 

precipitation of contaminants, significantly improving water quality. Additionally, it is 

effective in removing heavy metals from industrial discharge and enhances the 

efficiency of disinfection processes in drinking water treatment. 

5. Food Processing: In the food industry, liquid caustic soda has various applications, such 

as pH regulation and food preservation. It is used to produce certain food products, like 

cocoa powder, by neutralizing the acidity of fermented cocoa beans. It also plays a role 

in the preparation of olives, helping to remove bitterness, and is utilized in various 

processes that require pH adjustment. 

6. Textile Industry: Liquid caustic soda is essential in textile processing, where it is used for 

mercerization—a treatment that enhances the dye absorption capability of cotton 

fibers. This process results in textiles that are not only stronger but also exhibit brighter 

colors. Liquid sodium hydroxide is also involved in cleaning processes and in the 

production of synthetic fibers. 

7. Cleaning and Detergents: Liquid caustic soda is a key component in many industrial and 

household cleaning products. Its strong alkaline properties allow it to break down 

grease, oils, and fats, making it effective for degreasing surfaces, unclogging drains, and 

cleaning industrial equipment. In detergent formulations, liquid sodium hydroxide 

enhances effectiveness against tough stains, providing a powerful cleaning action. 

8. Biodiesel Production: Liquid caustic soda plays a crucial role in the production of 

biodiesel through a process known as transesterification. In this process, triglycerides 

(fats and oils) react with an alcohol (usually methanol or ethanol) in the presence of a 
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catalyst, which can be sodium hydroxide. The catalyst promotes the conversion of the 

triglycerides into methyl or ethyl esters (biodiesel) and glycerol. Liquid caustic soda is 

preferred in this application as it provides an effective means to achieve the necessary 

reaction conditions for a successful conversion, resulting in high-quality biodiesel. 

9. Oil and Gas Industry: In the oil and gas sector, liquid caustic soda is used for several 

critical applications: 

o Environmental Cleanup: Liquid sodium hydroxide is employed in drilling muds to 

control pH levels and reduce the corrosiveness of drilling fluids, thus extending 

the life of equipment. 

o Water Treatment: It is used to neutralize acidic produced water from extraction 

processes, ensuring compliance with environmental regulations and reducing the 

environmental impact. 

o Decommissioning Operations: Liquid caustic soda is used in the cleaning and 

neutralization of equipment and pipelines, effectively removing residues and 

contaminants. 

When to Use Liquid Caustic Soda vs. Caustic Soda Flakes 

The choice between liquid caustic soda and caustic soda flakes largely depends on specific 

operational needs: 

• Liquid Caustic Soda: Ideal for continuous processes, where immediate use and easy 

mixing with other fluids are essential, liquid sodium hydroxide is preferable in large-

scale operations, such as water treatment, chemical production, and ongoing industrial 

processes. Its ability to flow and be transported in bulk makes it suitable for applications 

requiring quick intervention. 

• Caustic Soda Flakes: On the other hand, flakes are more convenient for controlled 

processes, particularly where precise measurements and dosing are required. They may 

be better for batch operations, such as in some chemical manufacturing and alumina 

production scenarios where solid forms can be efficiently dissolved as needed. 
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Conclusion 

Liquid caustic soda is a powerful and versatile chemical with essential applications across 

numerous industries, including alumina production, biodiesel production, chemical 

manufacturing, pulp and paper, water treatment, food processing, textiles, and cleaning. Its 

effectiveness, ease of use, and fluidity make it a preferred choice in many processes. Whether 

utilized as liquid sodium hydroxide or in flake form, this chemical plays a pivotal role in 

enhancing process efficiency, product quality, and environmental safety. Understanding its 

properties and applications helps industries maximize the benefits of liquid caustic soda while 

ensuring safety and compliance in their operations. 


