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Abstract:

Intimate mixing of metallic constituents is enabled by dissolving soluble
salts of metallic species in liquid medium. Subsequent atomization and
explosive drying of the droplets result in close coordination of the metallic
elements. The process yields an intimate mixing of the metallic constituents
with virtually no limitation with regards to the choice of the metallic

constituents.

The method outlined in this project deals with the specifics of the design of
the spray dryer the limitations and optimization parameters. Actual
construction parameters are also presented with cost analysis in relation to

effectiveness and minimal cost.

It has to be emphasized that the method enables the making of engineering
composites, which are otherwise impossible to be obtained due to the

immiscibility of the liquid phases of the constituent metallic species



INTRODUCTION

The purpose of my project is the design and construction of a droplet
generator (atomization) which is a process involved in Spray Drying.

Spray Drying is by definition the transformation of feed from a fluid
state into a particulate form by spraying the feed into a hot medium.
The resulting dried product conforms to powders, granules or
agglomerates.

The form of which depends upon the physical and chemical properties
of the feed and the dryer design and operation.

Generally the Spray Drying consists of four process stages:

1. Atomization of feed of liquid into a spray

2. Spray-Air contact (mixing and flow)

3. Drying of spray (moisture/volatile evaporation)
4. Separation of dried product from the air

Intensive research and development in spray drying is becoming a highly
competitive means of processing a wide variety of products. Some
applications, nowadays concentrate on:

e Chemical industry products
e Food industry products

o Intimate mixture of metallic salts which result in mixing of
constituents (nanotechnology)

¢ Pharmaceutical-Biochemical industry products

Some of the advantages of Spray Drying are:

1. Continues operation

2. Pre-determined product

3. Tailoring of product (morphology, composition)

Also by Spray Drying we can control
o Particle size distribution
e Moisture content



Our focus was to build a cost-effective spray-drying unit to demonstrate
the capabilities entailed in spray drying.

All components were selected and assembled according to sound
engineering principles and with the objective of minimizing cost.
The operational capabilities was tested and were evaluated.



1.1 INTRODUCTION

The atomization stage in spray drying produces from liquid bulk
a spray of droplets having a high surface to mass ratio. The dried
product that results from moisture evaporisation of atomized
spray can be made to possess the desired particle size distribution
through control of the atomization variables.

The ideal spray is one of small individual droplets of equal size.
Heat and mass transfer rates and drying times are then the same
for all droplets in the spray, ensuring uniform dried-product
characteristics. Droplets of a spray evaporate quickly and the
short drying times involved maintain low droplets temperature
due to the cooling effect that accompanies evaporation.

No product deterioration can take place due to heat, if correct
atomization is combined with a suitable drying-chamber design
to give a product residense time just sufficient for completion of
moisture removal. The ideal requirement of an atomizer is to
product homogeneous spray.
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Figure 1.1 Atomizer in operation



