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Omya Optical®

A Natural Product to enhance  
the Activated Sludge Process
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Reinforcing Acid  
Neutralizing Capacity
Acidification of the activated sludge process can cause 

several operational problems including a low nitrification 

rate, increased levels of suspended solids or concrete 

corrosion in basins and pipes.

Acidification

The nitrification reaction produces acid as it consumes 

ammonium:  NH4
+ + 2 O2  NO3

- + H2O + 2 H+

The nitrification reaction itself is strongly pH dependent 

and requires a pH > 7.8 to reach its full efficiency. In  

addition, as nitrification is naturally slower at low  

temperatures, it is necessary to monitor the efficiency  

of nitrification to ensure it doesn’t slow down. 

Omya Optical® particles are integrated into the flocs and 

efficiently provide an optimal pH environment to the  

nitrifying bacteria where it is needed: on a micro-level 

within the flocs themselves. 

Standard coagulants such as ferric chloride or aluminum 

sulfate release hydrochloric and sulfuric acid aggravating 

acidification. Dissolution of carbon dioxide also aggravates 

acidification. Energy efficient aeration systems usually 

present a lower CO2 stripping efficiency. This becomes 

even more pronounced at cold water temperatures when 

the solubility of CO2 increases. Omya Optical® helps to 

stabilize the pH at an optimum level by neutralizing this 

additional acid. 
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Benefits
·		Increase	of	acid	capacity

·		Long-lasting	buffer	effect

·		Improved	process	stability

·		Stabilized	bioflocs

·			Improved	environment	for	 
Nitrifying	Bacteria

·			No	risk	of	accidental	pH	spike
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Omya Optical® advantages:

·  Increases the acid neutralizing capacity and provides  

a buffer against acidification

·  Improves process stability and reduces vulnerability of  

the system during unpredictable operating conditions

·  Provides a long-lasting pH buffering and floc  

stabilization simplifying dosing and control

·  Avoids pH spikes > pH 8 and accidental overdosing  

does therefore not put the biology at risk

·  Assures that nitrification runs at full efficiency,  

while neutralizing the resulting acid

·  The minerals in Omya Optical® help support the  

biological ecosystem

Acid capacity 

Key for controlling the acidification is the capability of  

the water to buffer acidity - usually known as acid 

neutralizing capacity or as alkalinity. The alkalinity in the 

effluent should be higher than 2.0 - 2.5 mmol/L to avoid 

floc deterioration, run-off of fines and increased suspend-

ed solids concentration. However, very often the acid 

capacity is not measured on a regular basis. It may also 

fluctuate heavily as rain can cause a drop in acid capacity. 

Omya Optical® makes use of the buffer system found in 

natural waterways, the calco-carbonic-equilibrium, which 

buffers the pH exactly within the desired range.

Addition of Omya Optical® substantially increases the  

acid capacity (alkalinity) without raising the pH too high.  

A long-lasting effect is generated, and very stable  

operating conditions are ensured.



Omya Optical®  
– 70 million years 
in the making 
Our mineral deposits originated 70 to 100 million years 

ago. In coastal shallows, the shells and skeletons of small 

organisms formed abundant mineral deposits. These 

Calcium Carbonate sediments have retained their unique 

structure and some of these exhibit an extraordinarily 

large surface area of 5-6 m2/g. As a result of its micro-

structure, Omya Optical® is highly reactive and has very 

good absorptive properties, much better than other 

Calcium Carbonates and calcium oxide.

Easier to use, store and handle

Omya Optical® can be transported, handled and stored 

without special safety measures. In comparison to 

other alkalis, safety training and procedures for spills 

and accidents are simpler and the overall risk profile is 

greatly reduced. As clogging of pipes can be ruled out, 

sophisticated circle line concepts, valve designs and 

make-down stations are not necessary. This significantly 

reduces maintenance costs, man-hours and increases 

station availability.

·		High	reactivity

·		Easy	application

·		Simple	handling

·		No	clump	formation

·		Non-hazardous	material
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Omya	Optical®	helps 
biological	treatment 
processes	maintain 
peak	efficiency
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1  Higgins, M. J. and Novak, J. T. (1997) The effect of cations on the settling and dewatering of activated sludges. Water Environ. Res., 69, 215.

Improving Floc Formation  
and Sludge Handling
Maintaining the activated sludge and managing the 

excess sludge are the most critical aspects of the activated 

sludge process. Omya Optical® makes sludge control 

easier and more predictable for operators. 

The dissolution behavior of Omya Optical® ensures that 

the optimum amount dissolves. Divalent cations released 

from Omya Optical® will bridge negatively charged 

functional groups in sludge flocs. This results in formation 

of large, dense flocs1. Ultrafine flocs are incorporated in 

this sludge matrix, which results in a clearer effluent and  

a lower concentration of suspended solids. 

In addition, Omya Optical® particles add weight to the 

flocs. Altogether, a much faster sedimentation and a 

significantly lower sludge volume index is achieved. 

Improved sedimentation increases hydraulic capacity. 

This makes the system better prepared for exceptional 

or unpredictable events. Sludge run-off and storm 

water bypass can be considerably reduced. This helps 

plants meet regulatory discharge allowances, protects 

the receiving water bodies, and negates the need for 

additional capital investment in larger facilities.

In addition, denser flocs containing Omya Optical® 

facilitate sludge dewatering in decanter centrifuges and 

filter presses, resulting in a lower amount of dewatered 

sludge. This reduces sludge handling and disposal 

costs and may help to reduce dewatering polymer 

consumption.

Monovalent cations:
separate small and light flocs

Bacteria
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Divalent cations:
large and dense flocs

Divalent calcium cation

Monovalent sodium cation

Dense Omya Optical® particles adding 
additional weight
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Benefits
·		Fast	sedimentation	of	large,	dense	 
and	heavy	flocs

·		Less	ultrafine	particles	in	clarifier	overflow

·		Reduced	turbidity	and	suspended	solids

·		Increased	hydraulic	capacity

·			Easier	handling	of	sludge	run-off	and	 
storm	water	events

·			Improved	dewatering	and	reduced	polymer	 
consumption

Customer Service

Every sewage treatment 

plant has its own unique 

characteristics. We offer 

tailor-made services, to 

solve your technical issues 

and improve your plant 

operating conditions. Ad-

vice is given on installation 

and commission of an 

appropriate Omya Optical® 

dosing system, which can 

be offered on a rental base 

to avoid or reduce invest-

ment cost.
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+41 62 789 21 91

info.water@omya.com

Omya International AG

CH-4665 Oftringen

www.omya.com

Omya Water & Energy

Omya has taken every possible care to ensure that the information herein is correct in all aspects. 
However, Omya cannot be held responsible for any errors or omissions which may be found 
herein, nor will it accept responsibility for any use which may be of the information, the same 
having been given in good faith, but without legal responsibility. This information does not 
give rise to any warranties of any kind, expressed or implied, including fitness for purpose and 
non-infringement of intellectual property. The technical information presented comprises typical 
data and should not be taken as representing a specification. Omya reserves the right to change 
any of the data without notice.


