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Carbonation Equipment
Types, Principle, and Working

Carbonation refers to the process of dissolving carbon dioxide (CO2) gas into a liquid, typically
water, to produce carbonated beverages such as soda, sparkling water, and beer. The equipment
used for carbonation ensures that CO2 is evenly dissolved and that the beverage retains its
effervescence.

1. Types of Carbonation Equipment
a) Carbonation Stones (Diffuser Stones)

Description: Carbonation stones are porous ceramic stones through which CO2 gas is bubbled
into the liquid. The small pores increase the surface area for gas diffusion, leading to efficient
carbonation.

Use: Typically used in smaller batches, often in craft brewing or home carbonation systems.
Working Principle: CO2 gas is forced through the stone, which then releases small bubbles of
gas into the liquid. The gas dissolves into the liquid due to pressure.

b) Carbonators

Description: Carbonators are machines designed to force CO2 gas into beverages. They
typically use high-pressure systems to dissolve CO2 efficiently into the liquid.

Use: Common in large-scale beverage production.

Working Principle: In these systems, liquid and CO2 are mixed under high pressure, forcing the
gas to dissolve into the liquid. A key feature is maintaining the pressure and temperature to
ensure complete CO2 dissolution.

¢) Inline Carbonation Systems

Description: Inline carbonation systems are automated machines where CO2 is dissolved
directly into the beverage stream during the filling process.

Use: Widely used in commercial beverage production lines for carbonated soft drinks, water,
and other beverages.

Working Principle: The beverage flows through a carbonating chamber where CO2 gas is added
under controlled pressure and temperature, allowing the gas to be absorbed into the liquid before
it reaches the bottle or can.
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d) Carbonation Cylinders (Carbonation Tanks)

Description: These large tanks are used in industrial setups to carbonate large batches of
beverages. They can hold both CO2 and the beverage under high pressure.

Use: Common in industrial soda production.

Working Principle: The beverage is placed in the carbonation cylinder, and CO?2 is injected. The
cylinder is pressurized, allowing the CO2 to dissolve into the liquid over time.

2. Principle of Carbonation

The principle behind carbonation is based on Henry's Law, which states that the amount of gas
that dissolves in a liquid is proportional to the pressure of the gas above the liquid. In simple
terms:

More pressure = More gas dissolved.

Temperature plays a key role: Lower temperatures allow more CO2 to dissolve, while higher
temperatures lead to gas escaping the liquid.

Carbon dioxide is used because it’s non-toxic, inexpensive, and its effervescence enhances the
sensory experience of the drink.

Step 1: The beverage (e.g., water or flavored liquid) is chilled to the required temperature,
typically between 0-4°C.

Step 2: The beverage enters the carbonation unit under controlled conditions.

Step 3: CO2 is injected into the beverage under high pressure. This pressure forces CO2
molecules to dissolve into the liquid.

Step 4: The beverage is kept under pressure until it is packaged in bottles, cans, or kegs. This
ensures that the CO2 remains dissolved until the beverage is opened.

The key factors in this process are:

Pressure: Higher pressure leads to higher CO2 absorption.

Temperature: Cooler liquids absorb more CO2.

Once the beverage is bottled or canned, the pressure is maintained, ensuring the CO?2 stays
dissolved in the liquid, providing a fizzy or sparkling effect.

4. Factors Affecting Carbonation

® Pressure: The higher the pressure in the system, the more CO2 can dissolve into the liquid.

® Temperature: Cooler temperatures allow the gas to remain dissolved, while warmer
temperatures encourage CO?2 to escape.
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® (CO2 Flow Rate: The amount of CO2 being injected into the beverage must be controlled to

avoid over-carbonation.
® Contact Time: The longer the liquid and CO2 are in contact, the more gas will dissolve.
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