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Compact, easy-to-clean unit designed and built at New Mexico Tech accepis
very small slurry samples. The granules are a good approximation of
what can be expected when the spray drying process is scaled up
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could be enhanced by a spray dryer
having these features:

* Compact size.

® Usable with very small amounts of
slurry. 7

* Minimum material loss and ease of
cleaning. :

¢ Capable of producing granules of the
same size and shape as those that will
result when the process is scaled up.

* A spray dryer that satisfies these cri-
teria has been developed and tested at
New Mexico Tech. The system was de-
signed around a commercially available
ultrasonic atomization nozzle.
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Choosing the atomization method

Ultrasonic atornization was selected Electrostatic
over competing mecthods for several key precipitator
reasons.

The requirement for compactness ef-
fectively eliminated such alternatives as
rotating disks or two fluid sprayers that
impart high velocities to the droplets.
High droplet velocities require that ei-
ther the dryer’s diameter or height be
large so that the droplets will be dry
when they impact the wall, and not
splatter or deform. And, because ultra-
sonic atomization does not require a
gasecous propellent, the added bulk, Squirrel-cage
complexity and potential for product | blower
contamination associated with com-
pressor systems arc eliminated.

Droplets formed with low velocities,
as in ultrasonic atomization, can drift
under the influence of gravity down a
chamber having its long dimension ver-
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’s surplus parts reduce dryer cost

ly be sum_n.nt to ensure that drop-
lets are dry when they reach the bottom
collection area. Thus, contact between
droplets and chamber walls is mini-
mized, and wall cleaning requirements
are reduced. '
Ultrasonic atomization does not de-
pend on forcing liquid through small
apertures. This means that the liquid
outlet can be large compared with that
of a pressure nozzle, which is pronc to

clogging.

Another advantage of ultrasonic at-
omization is that it requires little
power—typically no more than 10 W.
This 1s several orders of magnitude less
than that consumed by hydraulic or air-
atomizing pressurized systems which
utilize energy-intensive pumps or com-
pressors. Therefore, only a simple low-
pressure peristaltic pump is needed to
transfer slurry to the ultrasonic atomi-
zation nozzle.

Note that the same atomization noz-
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SEM photomicrographs (500 X ) of coarse-
Jfraction alumina granules from run C. :
The spray-dried granules appear to be very
sutlable for dry or isostatic preising.

zle can be used for slurry flow rates
from near zero to rated capacity. This is
a very attractive feature in a lab-size
spray dryer.

Finally, droplet size in ultrasonic at-
omization is primarily a function of
nozzle vibrational frequency: low fre-
quencies yield larger droplets. There-
fore, it is possible to scale up the spray
dryer and retain the same particle size
distribution. This feature is particularly
important if the dryer is used in a pilot
operation, and the goal is large-scale
production.

Spray dryer design features

The slurry sample is held in a small
glass beaker equipped with a magnetic
stirrer. A small pump and flexible plas-
tic hose transfer the slurry into the ul-
trasonic atomization nozzle. The noz-
zle is mounted at the center of a gas
(air) diffuser. The nozzle-diffuser as-
sembly is clamped and sealed to the top
of a Pyrex-type glass pipe, 6 in. in
diameter. Additional air can be intro-
duced to the dryer via a 2 in.-diameter
Y-fitting.

The ultrasonic nozzle creates a
““mist’’ of droplets that falls to the bot-
tom of the chamber where ‘‘coarse-
fraction’’ granules are collected. The
vapor-laden air is exhausted at low ve-
locities by a small squirrel-cage fan.
Spray-dried granules too small to be
collected are captured by an electro-
static precipitator.

Heart for the dryer’s main chamber
is provided by glass-insulated resistance
heating tape.

In an earlier dryer design, air was
preheated in a small external oven and
blown through the diffuser into the
chamber. A high air velocity was
needed to ensure proper drying of
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