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Application: Fermentation Broth Clarification

 Application Detail: Cross Flow Technology for the Clarification in the Fermentation  

Graver Product: Graver Technologies Scepter

Discussion:

Fermentation has been part of human history for 
over 13,000 years as documented by early 
archaeological evidence of beer in caves in the 
Middle East.  While we generally think of 
fermentation as a process by yeast of converting  a 
carbohydrate to an alcohol for beer or wine, or an 
acid for yogurt production, today it can be effectively 
be employed for the production of a range of 
biomaterials such as proteins, enzymes, alternate 
fuels or biopolymers. As environmental impacts are 
defined for increased demand of protein supply to 
serve a growing world population, fermentation 
offers a viable path to achieving low cost, high 
volume alternatives while the potential to create 
structural polymers which can biodegrade, offers a 
solution to increasing amounts of microplastics in the 
environment.

Clarification after Fermentation

The fermentation process creates a high density of 
fungal, yeast or bacterial biomass as well as other 
dissolved solids that have to be separated from the 
liquid phase, which typically contains the targeted 
compounds.  At the industrial level, this clarification 
step is generally done with centrifugation and/or 
filtration.   Centrifugation techniques can be 
challenging due to the limits of the process in terms 
of solids concentration and “leakage” of residual 

materials as well as the shear sensitivity of 
someproducts which can impact their nature and 
function.   Crossflow microfiltration on the other 
hand provides an effective method of handling 
high solids solutions, yielding high concentration 
of the biomass, higher recovery of the 
concentrated targeted molecules meaning 
reduced need for diafiltration and less impact to 
the recovered products.  

Cross Flow Membrane Filtration

Crossflow membrane filtration has become a 
mainstream technology for the purification of  
fermentation products . In crossflow filtration, 
the feed stream moves parallel to the membrane 
filtration surface and purified liquid passes 
through the membrane. The parallel flow of the 
feed stream, combined with the boundary layer 
turbulence created by the crossflow velocity, 
continuously sweeps away particles and other 
substances which would otherwise build up on 
the membrane surface. This in turn results in



low product loss, easy maintenance, low 
labor costs and can be aggressively cleaned-
in-place.

The Technology

Graver Technologies' crossflow system
is based on SCEPTER patented filtration
technology, which combines porous stainless
steel tubing and state-of-the-art, formed-in-
place titanium dioxide (TiO2) membranes. 
This creates a smooth, foulant-resistant 
membrane capable of high solids processing.

In these high solids clarification applications, 
a very robust technology is required such as 
the SCEPTER® crossflow microfiltration and 
ultrafiltration products.  These rugged tubular 
stainless-steel membranes have a titanium 
dioxide (TiO2) membrane coating that is  
permanently sintered to the inside of the 
316L stainless support tube. This creates a 
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 tubes and 
membranes 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. Since SCEPTER systems are 
based on modular units, it is easy to increase 
capacity as need arises, just by adding additional 
modules or stages.




