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A spray dryer is a device that transforms a liquid feed into a dry powder in a single continuous

step. This is achieved by atomizing the liquid into a fine spray of droplets and then rapidly
drying these droplets in a hot gas stream. The basic working principle involves the following

stages:

1. Atomization: The liquid feed is introduced into the drying chamber through an atomizer.
The atomizer breaks the liquid into a fine spray of small droplets, significantly increasing
the surface area for rapid heat and mass transfer. Common types of atomizers include:

o Rotary Atomizers: A spinning disk disperses the liquid.
o Nozzle Atomizers: The liquid is forced through a small orifice under pressure
(pressure nozzle) or mixed with a gas (two-fluid nozzle) to create a spray.

2. Drying: The atomized droplets are brought into contact with a hot drying gas (usually
air, but sometimes nitrogen for sensitive or flammable materials) in the drying chamber.
The heat from the gas evaporates the moisture from the droplets. The flow of the drying
gas and the spray can be either co-current (same direction) or counter-current (opposite

directions), each affecting the drying rate and particle properties.



3. Particle Formation: As the moisture evaporates rapidly from the droplets, the dissolved
or suspended solids form dry particles. The size, shape, and moisture content of the
powder can be controlled by adjusting parameters such as atomizer type, feed rate, drying
gas temperature, and flow rate.

4. Powder Collection: The dried powder particles are separated from the exhaust gas in a
collection system. This typically involves cyclones, bag filters, or a combination of both.
The collected powder is then ready for packaging or further processing.

5. Exhaust Gas Treatment: The exhaust gas, containing the evaporated moisture and
possibly fine particles, is treated to remove any remaining solids before being released

into the atmosphere.

In essence, spray drying is a rapid drying process where a large surface area is created by
atomizing the liquid, allowing for quick evaporation in the hot gas stream, resulting in a dry
powder. This method is particularly suitable for heat-sensitive materials due to the short

residence time in the dryer.
Applications of Spray Drying

Spray drying is a versatile technique widely used in various industries, including:

e Food Industry: Production of milk powder, instant coffee and tea, egg powder,
flavorings, powdered soups and sauces, and encapsulation of food ingredients.

¢ Pharmaceutical Industry: Manufacturing of powdered drugs, vitamins, antibiotics,
vaccines, and preparation of inhalable powders and controlled-release formulations.

¢ Chemical Industry: Production of catalysts, pigments, dyes, detergents, polymers, and
agrochemicals.

e Materials Science: Synthesis of ceramics, nanoparticles, and other advanced materials.



