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Innovative Biological Treatment of Wastewater 

The “One-Tank-Reactor” (OTR)-Technology  

developed by Biogest International GmbH 

 
1. Introduction 

More than 100 years ago the so-called “Activated 
Sludge Technology” (AST) was created for the 
biological treatment of wastewater. Plenty of 
process-variations were practiced. The so-called 
“continuous-flow-mode” (CFM) represents the most 
popular plant-concept. Thousands of wastewater 
treatment plants according to this operation mode 
are working worldwide. 

Despite to the fact that the CFM-treatment plants 
are providing satisfying treatment results, some 
disadvantages were the motivation for Biogest 
International GmbH to create an alternative 
treatment concept of the CFM-operation. Following 
targets have been focussed:  

• More reliable and improved treatment results 

• Easy adsorbing peak loads 

• More compact plant-structure (minimized 
footprint) 

• Flexible and adjustable process-strategy 

• Modular structure – easy to expand 

• Fully automatic operation – controlled by N- and 
P-sensors 

• Low cost operation by use of equipment with the 
highest efficiency standard 

 

2. Structure 

Keep it simple – also our OTR-Technology follows 
this formula for success since more than 20 years. 

The whole treatment process takes place in only 
one tank. Mechanically pre-treated wastewater (free 
of solids, sand and grease) flows into the reactor, 
which is mainly equipped with a high efficient 
surface aerator (floating BSK

®
-Turbine) as well as a 

clear water discharge (BSK
®
-Decanter) and an 

excess sludge pump to carry the wastewater 
through all processes. If required the reactor is 
completed with an additional sludge storage tank 
and an effluent equipment for disinfection purposes. 
In a compact operator building the control cabinet 
manages the treatment process based on smart 
dynamic programming. 

Focused on the biological reactor, Biogest 
International GmbH delivers the engineering and the 
technical equipment beginning with pre-treatment, 
biological treatment, sludge conditioning and 
dewatering to disinfection of the purified water as 
well as electrical engineering with control cabinet 
construction. 

 

 
 

 
Ills. 1: Principal Scheme of the One-Tank-Reactor (OTR) Wastewater Treatment 
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3. OTR-Operation Strategy 

 
The following illustrations are describing the typical 
operation-cycles of an OTR-treatment station, which 
could be subdivided into five basic operation modes: 
 
1. Fill Cycle: The inflow of wastewater represents 
the first contact with microorganisms. A smart 
change of mixing and aeration initiates the 
purification process. 

 

 

 
2. React Cycle: After the tank is filled up and the 
inlet is stopped, mixing and aeration are performed 
in change to support nitrification and denitrification. 

 

 

 
3. Settled Cycle: After the react cycle is finished, 
aeration and mixing will be switched off and the 
activated sludge starts to settle. Clear water 
remains above the activated sludge barrier. 

 

 
 

4. Draw Cycle: The clear water (purified waste-
water) is discharged by a BSK

®
-decanting system 

until the minimum water level is reached.  
 

 
 
5. Sludge Disposal Cycle: Discharge of excess 
and anaerobic regeneration of the settled sludge. 
 

 
 
If only one reactor is operated, an inlet buffer tank 
for time-compensation of the react, settle and draw 
cycle is required. If more than one reactor is forming 
the wastewater treatment plant, an inlet buffer tank 
is principally not necessary – unless the specific 
quality of the incoming wastewater (i.e. industrial 
sewage or peak loads) shall be compensated. 
 

4. OTR-Advantages and Worldwide 

References 
 

Compared with conventional treatment plants 
operating according to the “continuous flow mode” 
(CFM) OTR-treatment systems offer plenty of 
advantages: 
 
• Compact footprint, low space requirement 

• Flexible process strategies 

• Insensitive against hydraulic peak loads 

• Modular structure offers flexible operation 

• No scraping bridges and no sludge return pumps 
are necessary 

• Biological nitrification, denitrification and 
phosphorus removal possible 

• High efficiency mixing and aeration systems 
(BSK

®
-turbines, HyperClassic aerators and fine 

bubble membranes) 
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According to local field conditions (e.g. available 
space) and specific requirements of the customer 
(e.g. degree of purification), the OTR-Technology is 
easy to extend by adding one more reactor to the 
system. 
 

 
Ills. 2: Basic and modular structure – through easy 

extension of more aeration tanks 

 
Worldwide existing OTR-reference plants are 
proving the advantages and features. Following 
treatment results are typical for the outstanding 
advantages of the OTR-process: 
 

• BOD5:  ≤ 5 mg/l 

• COD:  ≤ 40 mg/l 

• NH4-N:  ≤ 1 mg/l 

• NO3-N:  ≤ 10 mg/l 

• PO4-P:  ≤ 2 mg/l 

• SS:  ≤ 10 mg/l 

 

 
Ills. 3: OTR-wastewater treatment plant of a Libyan 

town using BSK®-aeration turbines (floating type) 

 
 
 

5. Additional Information 

The OTR-treatment station is the “key-element” of 
the whole wastewater treatment plant. To get a 
complete picture, following information are of 
importance: 

 

Tank Material: reinforced, waterproof concrete or 
painted steel elements (or glass coated) could be 
used to realize an OTR-treatment station. 

Imbedding Depth: Depending on local conditions, 
the imbedding depth of the OTR could be chosen. 
An above ground installation is of course the 
cheapest solution. 

Pre-treatment: Biogest International GmbH could 
deliver compact pre-treatment stations including a 
worldwide patented sand trap – performing all duties 
like screening, sand removal and fat separation. 

Measuring Devices: High-end products for process 
control are available and could be considered in 
accordance to the customer’s requirements. 

 

Ills. 4: OTR-wastewater treatment plant of a Bulgarian 

town – using HyperClassic mixing and aeration 

systems  

 

Sludge Treatment: All steps of sludge treatment 
could be added to the OTR-station. Beginning with a 
simple sludge thickening tank up to energy-saving 
sludge dewatering stations. 

Process Control: With the experience of many 
years, Biogest-Engineers program the software for 
the process control based on the latest engineering 
tools available on the market.  

Engineering Services: We are ready and able to 
create a complete wastewater treatment station 
based on specific local conditions. The experience 
of more than 500 treatment stations worldwide is a 
reliable basis for excellent solutions. 

 

Basic One-Tank-Reactor 

Treatment Plant with 
two or more OTRs  
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6. New Generation of OTR-Treatment 

Stations: U-OTR 

Combining the advantages of the continuous flow 
mode and the sequence batch reactor is one last 
step in the evolution of wastewater treatment 
processes. The “Upgraded One Tank Reactor” (U-
OTR) represents a new arrangement of tanks, 
whose hydraulic gradient allows a continuous inflow 
during operation at all times. 

 
Ills. 6: Principle top view of the U-OTR treatment system 

A complete new way of thinking resulted in the 
following advantages: 

• Less hydraulic loss 

• Easy control, time-based or dynamic 

• Buffering of high inlet peaks 

• Less space required 

• Unprecedented efficiency  

• High class measurement devices 

• No submerged motor 

• Two Pre-react zones  

 

7. Our Experience – the Benefit of our 

Customer 

Biogest International GmbH, originally founded in 
the 1970’s in Germany and acting under the current 
company’s name since 1996, gained experience in 
the field of biological wastewater treatment plants, 
proved in more than 500 projects around the world. 
Providing unique turnkey wastewater treatment 
plants on a high level of energy efficiency and low 
maintenance are the main concerns, regardless 
whether it is an OTR-system or an individually 
designed project. 

With this substantiated experience in plant 
engineering and construction, we are prepared for 
any challenges in the future. 

 

 

 

  
 

  Biogest International GmbH 
Berthold-Haupt-Str. 37 
D - 01257 Dresden 
Phone: +49 (0) 351 31686-0
Fax: +49 (0) 351 31686-86
E-mail: info@biogest-international.de

 Internet: www.biogest-international.de

Ills. 5: Three-stage OTR-treatment system of the Bulgarian town “Hisarya”. Design and equipment were 
performed by Biogest International GmbH. Connection load is 25,000 p.e. 


