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Application:  Catalyst Recovery using Cross Flow Membranes

Application Detail: Recovery of metal catalyst from process streams

Graver Product: Graver Technologies Scepter

Discussion:

Catalysts are essential materials used in a variety of 
chemical applications from petroleum refining to 
organic chemical manufacturing in pharmaceutical 
applications necessary to better facilitate a chemical 
reaction.     Valuable metals such as platinum, 
palladium, rhodium, silver and nickel are often used 
to speed up the chemical reaction, but since it is not 
consumed by the reaction, it can be recovered 
unchanged at the end of the reaction.  

The primary purpose of this clarification step is to 
remove the catalyst from a fluid stream to recover it 
for reuse or regeneration and the higher the 
percentage of recovery, the more economical the 
manufacturing process. The effective and efficient 
recovery of these materials from the process or 
waste streams is important in managing process 
costs and traditionally utilize a number of separation 
or filtration processes such as sedimentation, plate 
and frame filtration, or centrifugal separation.   In 
many of these processes, the catalyst loss can be 
significant and the recovery process itself has a low 
degree of automation, making it labor intensive.  In 
other instances, the process temperature or 
chemical carrier make usage of these traditional 
processes problematic.   

A highly effective recovery method can be crossflow 
filter technologies, also known as Tangential flow 

filtration (TFF).  In these cross-flow solid-liquid 
separation processes, the catalyst containing 
feed liquid is continuously circulated across 
the membrane surface. The process fluid goes 
through the fine membrane pores while the 
catalyst is retained on the surface. The 
circulation flow prevents catalyst buildup on 
the filter medium. This reduces the filtration 
resistance so that a higher permeate (filtrate) 
flux can be maintained at a lower pressure, 
provide continuous operation for a longer 
period of time, while achieving a higher 
catalyst concentration.  

The Technology:

Many of these systems utilize polymeric 
membranes that are composed of 
polypropylene, polysulfone, PVDF or other 



typical membrane materials. As such, the 
operating environment of the TFF technology 
may be limited by the temperature tolerance 
or material compatibility, meaning that 
aggressive chemical environments and 
elevated temperatures will damage or destroy 
the membrane and the structural components.  
In these extremely challenging clarification 
applications, a more robust crossflow 
technology is required such as the SCEPTER®  
stainless and ceramic composite micro- and 
ultrafiltration products. These rugged tubular 
membranes have a titanium dioxide (TiO2) 
membrane coating that is  permanently sinter-
bonded to the inside of the 316L stainless 
support tube. This creates a thin, smooth, 
foulant-resistant membrane that permits the 
processing of dirty or hostile fluids over a 
broad range of chemical conditions, pressures 
and temperatures, often where no other 
membrane device can be used. 

Evaluation of Your Feed Stream 
The Graver Technologies design team is available to work with you to analyze your needs. Together we 
will custom-design the optimal caustic recovery system for your plant. For a preliminary analysis of 
your process, please contact Graver Technologies toll-free:  800-249-1990 x 539 or visit our website:
www.gravertech.com, e-mail: info@gravertech.com

The design of SCEPTER sintered membrane 
tubes and module assemblies creates a durable 
and robust structure making it adaptable to a 
wide variety of system configurations, from 
basic batch processing to more complex multi-
stage continuous designs. SCEPTER crossflow 
systems are based on modular units, making is 
easy to increase capacity as need arises, just by 
adding additional modules or stages. 
Incorporating Scepter crossflow membranes 
into the catalyst recovery processes effectively 
manages the large amounts of solids and 
delivers high levels of product recovery.  The 
robust nature ensures that aggressive cleaning 
process can be used to recover the membranes 
repeatedly, assuring effective service for many 
years, minimizing membrane replacement costs 
while maximizing the ROI.




