
THE SYSTEM

How membrane filtration creates a new value stream from a process byproduct and clean water for mill reuse

THE SITUATION
Kraft and other pulp mills exploring hot water 
extraction (HWE) as a biorefinery integration pathway 
generate a condensate stream containing C5+ 
oligomeric sugars and organic acids that current 
operations neutralize and send to waste treatment at 
cost. Mills are increasingly interested in recovering 
these sugars as a value-added co-product, but the 
economics depend on concentrating a dilute, mildly 
acidic stream efficiently enough to make downstream 
processing feasible. Membrane filtration provides that 
concentration step - replacing energy-intensive 
evaporation with a low-energy separation that 
simultaneously generates clean water for reuse 
elsewhere in the mill. 

OUR TECHNOLOGY - Powered by ViaForge Resilience
Hot water extraction condensate combines organic acids, dissolved sugars, and variable pH conditions 
that challenge conventional membrane materials. ViaForge membrane technology is validated for 
sustained performance in mildly acidic, organics-laden streams - delivering the consistent separation 
needed to make a new co-product stream economically viable. 

Membrane filtration system installed on the 
HWE condensate stream. Accepts dilute 
condensate, concentrates C5+ oligomeric 
sugars in the retentate fraction, and generates 
clean water as permeate for reuse elsewhere in 
the mill. Designed for continuous operation with 
minimal operator intervention and integration 
with existing mill process infrastructure. 
Modules are field-replaceable without 
specialized tooling. 
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THE PROBLEM
• Wasted Co-Product Opportunity – C5+ oligomeric 

sugars in HWE condensate are currently neutralized 
and disposed of as process waste, representing an 
unrealized revenue or offset opportunity.

• Neutralization Cost – Treating the acidic 
condensate stream consumes reagents and adds 
operating cost without recovering value.

• Downstream Processing Feasibility – The sugar 
stream is too dilute as-produced for economically 
viable downstream use; concentration is the 
prerequisite for any co-product pathway. 
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