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Application: Sugar Starch Clarification

 Application Detail: Cross Flow Technology for Sugar Syrup Production

Graver Product: Graver Technologies Scepter

Discussion:

Starch sugars are a group of starch derivatives that 
are used as natural sweeteners in food and beverage 
products and as components in markets such as 
pharmaceuticals, cosmetics or in the bioprocess 
industry as for fermentation processes. Starch is 
extracted from agricultural raw materials such as 
corn, wheat, sorghum (milo), cassava (tapioca) in a 
wet milling plant. The liquid extract (starch milk), is 
treated in several steps to split up the sugar 
components to produce starch syrups such as 
glucose, high fructose or maltose syrup. The 
manufacture of the syrups requires numerous 
process steps such as wet milling, liquefaction/
saccharification, clarification/filtration, 
decolorization, ion exchange, and concentration, and 
thus effective management of the processes, 
particularly filtration, is critical to producing an 
economical final product.

Traditional Filtration: Vacuum Drum Filter & Press 
Filter for Syrup Filtration

The starch syrup hydrolysate, namely liquefaction 
saccharification liquor, contains a number of 
impurities such as proteinaceous matter, fats, 
unhydrolyzed starch, polysaccharides and enzyme 
fragments. The impurities will degrade under heat 
and acidity to increase the color of the syrup 
hydrolysate and makes subsequent refining more 

costly. The earlier these are removed in the 
processing, the more efficient the 
downstream processes become. Traditional 
filtration technology such as a filter press, or 
Rotary-Drum Vacuum Filters incompletely 
remove these impurities. The usage of filter 
aids in these separation processes lessens the 
value of the concentrated impurities which 
otherwise still have value as animal feed or as 
feed for other fermentation processes.   

Cross Flow Membrane Filtration

Crossflow membrane filtration has become a 
mainstream unit operation in the Starch & 
Sweetener industry.    The technology 
provides reliable and consistently finer 
filtration for syrup clarification with less 
product loss, easy maintenance, low labor 
costs and can be aggressively cleaned-in-
place. 



This results in a superior quality product:  
• Captures all insoluble and some soluble

non-syrup materials, removing future
color and off-taste precursors

• Eliminates need for diatomaceous earth
and associated disposal, handling, and
operator exposure concerns

• Reduces downstream carbon and IX unit
operating costs

• Can process high temperature and high
viscosity syrups

• Can be aggressively Cleaned-In-Place
• Reduced sweetwater generation (rinsing

syrup from DE for example)
• Can be fully automated; Is a fully closed/

sealed process.

The More Robust Technology

In these extremely challenging 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.




