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Clearwater Denitrification 
Technology 
– for crystal clear water 
 
With the general increase in the 
global human population and subse-
quent demand for increasingly inten-
sive recirculating aquaculture produc-
tions, the need for highly efficient 
denitrification technologies becomes 
evident. 
 
In order to achieve the highest possi-
ble level of efficiency and control, the 
Inter Aqua Advance philosophy is to 
keep the system processes separate. A 
combination of processes within the 
same unit often results in perform-
ances that are quantitatively uncon-
trollable and therefore comparatively 
inefficient to single unit operations, 
optimized for their primary functions. 
 
Inter Aqua Advance has developed 
and globally patented its own state-
of-the-art moving bed bio-reactor 
technology – the Clearwater Low-
Space Bio-reactor for nitrification 
purposes (see specific brochure). 
Following the same basic concept, 
this technology can also be applied to 
denitrification treatments. 
 
In recirculating aquaculture systems, 
high organic material (BOD) and 
nitrate concentrations can lead to 
undesirable oxygen consumption in 
the system channels. Although gener-
ally not considered toxic to aquatic 
species, nitrates will accumulate in  

Graphical presentation of a clogged 
filter element. 
 
the system and at high levels induce 
reduced appetite and stress. Denitrifi-
cation is therefore required to prevent 
these undesirable effects. 
 
In the denitrification process, nitrates 
(NO3) produced from nitrification of 
ammonia, is converted into free ni-
trogen (N2) gas under consumption of 
app. 1.9g methanol per g NO3-N or a 
COD-equivalent amount of organic 
material (BOD). 
 
The Clearwater Technology 
The Clearwater Denitrification tech-
nology is based on a reactor in which 
the specifically designed Curler Ad-
vance X1-110 bio-media is continu-
ously agitated to maintain a very 
large surface area for bacterial at-
tachment and growth.  
 
By constantly providing a scouring 
effect from the force of movement on 
the bio-media, old and inactive bio-
film layers are continuously exfoli 
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ated, maintaining a young,  thin and 
highly active layer of bacteria on the 
bio-media surface. This effect pre-
vents inefficient utilization of the 
available media surface area due to 
excessive development of inactive 
bio-film layers and thereby makes the 
unit essentially self-cleaning.  
 
Clogging problems may occur if 
unsuitable bio-media are used and can 
lead to a shift in the microbial com-
position and production of toxic by-
products, such as H2S. Prolonged 
clogging also provides beneficial 
conditions for protozoa, which can 
lead to a collapse of the bacterial 
community. Additionally, the effi-
ciency of other bio-media types is 
significantly reduced due to the 
blockage of the nominal active sur-
face area of the carrier elements by 
old and inactive bio-film. This im-
pacts on the required bio-media vol-
ume and thereby increases the size of 
the denitrification reactor. 

  ��	�����	�
��������	
�	�������������
�	�����




Clearwater Denitrification Technology 
 
� Min. 4200 g NO3-N/m3/day turnover at 15°C 

� Very large capacity with a small footprint 

� No return activated sludge required 

� Cost-effective 

� Sludge Removal through Conical Bottom 

 
Treatment water is introduced from 
the bottom of the reactor and rises up 
through the bio-media bed to a 
screened outlet at the top. Agitation 
and mixing of the bio-media is pro-
vided by an internal eccentric propel-
ler. This ensures a constant exposure 
of all individual Curler Advance XP-
1-110 Bio-Media to identical condi-
tions of nutrient concentrations, and 
prevents “short-circuiting” effects, 
often seen in stationary filtration 
units, where the water flow forces its 
way through channels in the bio-
media and leaves the reactor un-
treated.  
 
Since the denitrification process re-
quires an organic carbon source, the 
Clearwater Denitrification technology 
can utilize available BOD from a 
previous filtration process, addition of 
an external carbon source, e.g. metha-
nol, or a combination of both.  It is 
imperative that potential negative 
influences on fish flavour be carefully 
considered before using faecal matter 
as a carbon source. 
 
The Clearwater Benefits 
One of the primary advantages of this 
technology in recirculating aquacul-
ture is the reduction of energy costs 
and constant environmental condi-
tions within the reactor. 
 
Since the bacteria are attached to 
contained bio-media surfaces and the 
available nutrients are the same and 
in uniform concentrations throughout 
the reactor, the need for return acti-
vated sludge is eliminated and poten-
tial changes in the microbial commu-
nity are thus avoided.  
 
Routine cleaning is performed by 
mechanical agitation after which 
sludge is settled in the conical bottom 
of the reactor for subsequent draining. 
Thereby, pumping requirements for 
recirculation and water heating are 
significantly reduced since cleaning 
operations do not entail backwash 
water loss. 
 
By controlling the internal environ-
ment in this way, the loading can be 
increased with the benefit of safety 
from stable and uniform conditions 

and performance. The Clearwater 
technology allows units to be very 
compact and highly efficient with a 
very small footprint when compared 
to active sludge systems.  
 
In combination with nitrification 
units, a separate denitrification unit 
reduces the organic material concen-
trations, which lowers heterotrophic 
activity in the nitrification unit, 
thereby enhancing the pure nitrifica-
tion efficiency. 
 
In recirculating aquaculture systems, 
a denitrification unit also provides the 
benefit of reducing the amount of 
alkalinity that needs to be added to 
maintain water quality requirements. 
 
Inter Aqua Advance employs these 
denitrification units as a standard in 
our recirculating aquaculture facilities 
– either as automated or manual sys-
tems – in order to ensure that all our 
plants are capable of meeting almost 
any environmental restrictions to the 
discharge water quality. 
 
Curler Advance X-1-110 
The Curler Advance X-1-110 is spe-
cifically designed to enhance the 
cleaning capacity of the denitrifica-
tion reactor while maintaining a very 
high surface area for bacterial growth.  
 
With its app. 800 m2/m3 surface area 
the unique open profile and its spe-
cific gravity, this bio-media provides 
a very large specific surface area for 
bacterial growth and facilitates easy 
maintenance of a thin and active bio-
film layer by the constant agitation 
within the denitrification reactor.   

These qualities combine to make the 
Clearwater Technology the state of 
the art denitrification system and 
allows for denitrification rates of min. 
4200 g NO3-N/m3/day at 15 °C.  
 
The Curler Advance Bio-media is 
copyright protected. 
 
Better – but not more expensive 
In spite of the above-mentioned ad-
vantages, Inter Aqua Advance offers 
these bio-media at a cost-effective 
price.  
 
By ensuring up to a 50% higher ac-
tive surface area than traditional bio-
elements, the cost per effective m2 
surface area is among the best avail-
able on the market. Also, the preven-
tion of clogging and associated prob-
lems with changes in the microbial 
population and formation of higher 
organisms, gives our customers a 
level of security not provided by any 
other competing products. 
 
 
Please contact us for further informa-
tion, including technical assistance, 
ordering of samples and information 
on prices. 
 
 
 
 
The Clearwater system is the 
state-of-the-art in denitrification 
technology 
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Inter Aqua Advance was established in 1978 and was one of the first companies in the 

world to offer recirculation water treatment systems. 
Ever since, Inter Aqua Advance has been in the forefront with research and develop-

ment in this area. 
 

Through the years we have focused on the highest possible water quality, low energy 
consumption and user-friendly designs. 

 
Our third generation systems are currently unsurpassed by any other concept. 

 
Our continuing development aims toward keeping our systems at a level that is com-

petitive – and cheaper in production cost and management than conventional systems. 

 
 
 

 
 

 
 

 
 

The Clearwater System 
 

Rosenholm Udviklingspark . Sortevej 40 .DK-8543 Hornslet 

Phone +45 88 80 99 98 . Fax +45 88 80 99 88 . Mail interaqua@interaqua.dk. 
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Let����s make your business 
more successful! 
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