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• The sugar, ethanol and starch industries are unique because:
– Their operating conditions promote microbial activity
–Microbes negatively impact yield and product quality
– There are numerous restrictions on what can be done to control 

microbial activity

Background

• Restrictions on microbial control include:
– Regulatory limits on “what” and “how much” biocides can be 

used
– Increasing consumer preference for less chemical usage
– Economic restraints on how the system can be treated



• Traditional non-oxidizing biocides includes:
– Formalin/formaldehyde – which are being phased out due to 

cancer concerns
–Carbamates – which are difficult to handle/feed
–Quats – that are de-activated by suspended solids

Background

• Oxidizing biocides:
– Require high dosages to overcome system demand
–Are expensive to use



Conventional Biocides

• With conventional strong 
oxidizers all the demand 
needs to be satisfied before 
a residual is obtained.

• These demands can 
represent up to 90% of the 
oxidant fed.

• Non-oxidizing biocides have 
similar reaction preference.



• Oxamine is a unique oxidizing biocide that offers a number 
of benefits:
– Use as a potable water biocide; treated water is recognized as 

safe for human consumption

– It does not persist in the final product; there is no concern over its 
presence in human or animal feed

– It can be generated on site using two precursors and a generator

Oxamine®

• What is needed is an alternative that combines the 
advantages of oxidizing and non-oxidizing biocides.



• The high selectivity 
means that 
monochloramine 
reacts primarily with 
sulphide bonds in 
proteins.

• This lowers the 
system demand.

Oxamine ®



Oxamine ®

• Being a weak oxidant, 
Oxamine is more selective in 
its reactivity.

• Sulphur bonds within 
proteins are the primary 
targets for monochloramine.



• The ability to 
remove biofilm is 
key to its 
performance.

• These 
photographs 
show what 
happens.

Oxamine ®



• Oxamine (monochloramine) has been applied in over 300 
applications worldwide.

• Industrial applications include:
– Ethanol process

– Starch process

– Pulp/paper mill water and process

– Raw water sanitation

– Fibreglass process

–Cooling water

–Other miscellaneous water systems

Oxamine ®



• With the experience gained in other industries, it was decided 
to expand the application of this technology to the food 
industries.

• A patent (US 20150159230) covering Oxamine® usage in sugar 
processing was filed.

• It is being used in numerous starch (wheat and potato)plants 
in Europe.

• Trials in South America and Asia showed benefits in ethanol 
production.

Sugar & Ethanol Industries



• The patent application covers the following:
–Washing of the sugar producing raw material before and during 

crushing/milling

–Diffuser and its make-up water

– Raw juice during liming or other process to remove organics

–Molasses preservation prior to conversion to ethanol

Sugar & Ethanol Industries



Sugar & Ethanol Industries
Food Industries
(NSF approved Oxamine®)

Application Area Benefits

Ethanol Raw material/grinder
Process water

Less contamination from raw materials carrying into the process
Potential to reduce/lower antibiotic usage
Ability to use spent wash grain as animal feed with no concern over the presence of
antibiotics
Reduced need for pH adjustment

Starch Process water
Recycle water

Improved recycle water in process
Reduced slime deposit and fouling
No effect on gluten coagulation
Reduced lactic acid formation
Less fouling of heat exchangers

Sugar Feedwater to diffuser
Recycle loop in diffuser
Imbibition water
First express juice

Ability to replace formalin/formaldehyde (suspected carcinogen)
Not persistent like organic biocides and safe for human contact
Broad spectrum biocide that is effective in preventing biofilm/fouling
Reduced microbial breakdown of Sucrose
Less Dextran formation
Reduced lactic acid formation
No biocide residue in final products (sugar, molasses)



• Oxamine® offers broad spectrum microbial control.

• It is safer than non-oxidising biocides and non-persistent.

• Buckman has extensive experience applying this technology.

• It is a “greener” technology which will increase your yield and 
product quality.

Summary


