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CASE HISTORY

Degussa-Hyuls
tries pulse-
combustion
spray dryer

Equipment
narrowsparticle
sizedistribution
andimprovesother
product
characterigtics.

emany’'sDegussa-HUISAGis
one of theworld'slargest spe-
ciaty chemica companies. It
operates several independent busi-
nesses that make super-absorbents,
coating raw materias, colorants, phar-
maceutical intermediates, polymers

and intermediates, silicas, pigments,
catalysts, and other industrial goods.

With such awide range of products,
Degussa-Hulsrelieson its corporate
process technology group to investi-
gate waysto improve production

Now installed at a pilot plant near Frankfurt, this pulse-combustion spray dryer
enables Degussa-Hills to test how different drying parameters affect product
p rop erties.



techniques and product properties. In
thisway, the company hopesto meet
or even anticipate customer needs.
One example of the group’swork in-

volvesspray drying.

In 1998, the process technology
group at Degussa-Hulls|earned about
aspray dryingtechniquecalled pulse-
combustion drying. In apulse-com-
bustion spray dryer, thegasandliquid
environmentsarereversed fromatra-
ditiona spray dryer. Instead of accel-
erating the liquid by high-pressure
atomization, the pulse-combustion
unit accelerates the gas. It does so
using a pul se-combustion engine—
similar in operation to ajet engine—
that creates a hot gas stream. Asthe

liquid enters the hot gas stream (at
low pressureand velocity), ahigh-ve-
locity pulse wave instantly atomizes
it. This producesfiner particlesand a
narrower particle size distribution
than that of atraditional spray dryer,
said Dr.-Ing. Stefan Schulze, whois
in charge of the process technol ogy
group’spilot plant near Frankfurt. He
attended thefirst testsconducted with
the pulse-combustion spray dryer.

“We tested various established and
new productsfrom Degussa-Hlils, es-
pecialy those where very small parti-
clesizesand high surface areas are
desired,” Schulzesaid.“ Themaingoa
wastofindtherdation betweendrying
parametersand product properties.”
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A diagram of the pulse-combustion spray dryer’s burner and atomizer.

Designer drying

Detailed results of thetests are confi-
dential, Schulze said, but he and his
colleagues were satisfied with the
performance of the dryer. In June
1998, the company installed aModel
P-0.1 pulse-combustion dryer at the
pilot plant at Hanau-Wolfgang. Sup-
plied by Pulse Combustion Systems
of San Rafael, CA USA, thedryer has
an evaporative capacity of 22 kilo-
grams per hour and operates about 2
daysaweek. “Thedryer isused for
product and process devel opment,”
Schulzesaid. “Itispart of our various
drying technologiesinstalled in our
pilot plant. Products are changing all
thetime.”

Because the drying technology was
new to Degussa-Hls, technical sup-
port was important. “We got perfect
support interms of bug fixing,”
Schulze said. “We al so got perfect
support in terms of information about
further improvements of the pulse
dryingtechnology.”

Schulze said that the dryer gives
“product propertiesthat differ clearly
from spray-dried products, especialy
intermsof particlesizedistributions.”
He also said that the particles are
finer, which might allow Degussa-
Hulsto avoid further stepsof process-
ing and handling. “ The greatest
benefit isthe production of finer par-
ticles compared with regular spray
dryers,” hesaid. But it also “ offers
new possibilitiesin designing physi-
cal product properties by adrying
technology.”
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Spray drying system: Pulse Combus-
tion SystemsLLC, San Rafael, CA
USA.
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