
UOP Dense Loading Service 

Catalyst Refining

Application

Research backed by years of refinery experience has
established that reducing void fraction and control-
ling catalyst particle orientation helps to prevent
reactor flow maldistribution. UOP’s proprietary
catalyst dense loading system increases catalyst bed
density and uniformity by means of the unique way
in which the catalyst bed is loaded. As a result of
this increased density and uniformity, producers
operating a fixed bed catalytic process unit gain the
ability to increase operating severity, run longer
cycles and/or process more fresh charge stock in
their process units.

Typical density improvements

Percent Increase Percent Increase

Type of Over Manufacturer’s Over Sock

Particle Bulk Density Loading

Sphere 3-5 % ~10 %

Extrudate 8-10 % ~25 %

Pills 7-9 % ~15 %

UOP’s catalyst loading service offers three key
advantages:

�  High capacity loading
�  Improved loading machine design
�  Experienced advisors on-site

Process improvements resulting from improved 
density include:

�  More uniform reactant distribution
� Longer cycle length or higher throughput, or both
�  Better selectivity
�  Lower reactor temperatures

The average catalyst particle orientation will also
affect liquid distribution depending on how the 
catalyst particles are oriented. Liquid flows over a
catalyst particle in a packed bed and tends to collect
at the low points of the individual particles. In a bed
of extruded catalyst, liquid will tend to be redistrib-
uted to the sides of the reactor if the catalyst bed is
mounded, or to the center of the reactor if the cata-
lyst bed is dished. While liquid redistribution in a
bed of spheres is not as significant as in a bed of

extrudates, dense loading has been shown to
improve the liquid distribution by orienting the
spheres closer to the ideal rhombohedral packing.

High-capacity loading 

With dramatically increased loading rates of up to
45,000 lb/hr (20T/hr), refiners can make significant
reductions in the time spent reloading reactors. UOP
can provide one or more machines to load reactors 
in parallel for a more efficient loading.

Improved machine design

After identifying key
variables in a
detailed statistical
analysis, UOP
improved the design
of the dense loading
machine to deliver
consistently flat cat-
alyst bed profiles,
which translate into
improved unit 
performance. 

The new dense load-
ing machine has
been designed to
handle increased catalyst flow while streamlined
internal passages minimize catalyst breakage.

The new distributor rotor has also been designed to
load faster while maintaining better control of cata-
lyst bed profiles. Dimensional control has been
improved, resulting in more consistency in loading.

Loaders are maintained at our full-service facilities
by dedicated machinists with decades of combined
experience. All equipment is put through a series of
performance tests to ensure its operating condition
before it is shipped to your facility.

Experienced advisors on-site

UOP is unique in the quality of personnel that we
deploy to customer facilities as part of the dense
loading service. Trained process advisors oversee
every aspect of the loading operation with an eye
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UOP dense loading machine in place.



towards maximizing the performance of process
units. UOP can work with the customer’s staff or
contractor to ensure that the loading goes as
smoothly and quickly as possible.

Having an experienced advisor supervising the cata-
lyst loading will provide an additional measure of
control over the loading operation. Catalyst density
is, in part, a factor of catalyst properties and bed 
levelness during the dense loading process. UOP’s
years of research and development have resulted in
a good understanding of exactly what settings to
use for a wide range of catalyst and reactor types.
The combination of years of experience and the
UOP advisor’s attention to detail help ensure a 
uniform catalyst bed and maximum catalyst 
performance. 

Quality program instituted  

We have applied statistical regression to the dense
loading process. UOP’s position as a catalyst manu-
facturer and process licensor has allowed us to set
up a data base of catalyst loading information. Using
this data, we have developed statistical models that
give us better than 95% confidence in our expected
density results.

Licensed suppliers

UOP’s catalyst loading technology is also available
from select, licensed industrial service companies.
Contact UOP for service options in your area.

For more information

For more information, contact your local UOP 
representative or our Des Plaines sales office:

e-mail: info@uop.com
fax: +1-847-391-2253
phone: +1-847-391-2000

Machines are maintained at
facilities around the globe.

UOP advisors have experience
with all aspects of catalyst 
loading.
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