HEINRICH FRINGS
INFORMATION

FRINGS WASTE WATER TREATMENT PLANTS
ACCORDING TO THE SBR PRINCIPLE
(Sequencing Batch Reactor)
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FRINGS SBR plants are the optimum solution specifically for heavily contaminated waste waters
with strong load fluctuations.

The FRINGS concept is a batch process which is distinguished by a special process technology
with continually changing oxygen conditions. All treatment phases necessary for waste water
treatment (nitrification, denitrification, elimination of phosphor) take place consecutively in only
one tank. Depending on waste water quantity, one or several modularly paralleled reactors are
employed.

Typical industrial application cases:
Dairies  breweries slaughterhouses food production drinks production wine production
starch production leather industry textile industry potato processing

However, as SBR plants are particularly advantageous thanks to their investment and space
requirements, their use also makes sense for communal waste water treatment up to a scale of
approx. 100.000 inhabitants.

Modular construction enables gradual enlargement depending on the target degree of purification,
beginning with a biological partial/pre-treatment (degree of degradation approx. 30% to 60%) for
indirect discharge up to a biological full treatment (degree of degradation max. 98%) with direct
discharge quality and optional modules for waste water recycling (membrane process) and further
sludge treatment (e.g. centrifuge).
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SBR plants for indirect discharge

This type of SBR plants is used for pre- or partial cleaning, as case may be, in order to mitigate
waste water peaks, to balance the pH value of the waste water and to reduce contamination to an
extent that allows to save the heavy contamination surcharge (degree of degradation 30%). With
a corresponding design, a degree of degradation of up to approx. 60 % is also possible.

Modular construction enables later upgrading to a plant for direct discharge.

Essential plant components for 30% degradation:
- Pump station

- Reactor with aeration

- Dosing station (waste water neutralization)

- Outlet measurement station

Essential plant components for 60% degradation:
- Pump station 1

- Mechanical pre-treatment (screening)

- Pump station 2

- Reactor with aeration

- Dosing station 1 — waste water neutralization

- Dosing station 2 — defoaming

- Outlet measurement station
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SBR plants for direct discharge

With a corresponding procedural design of the SBR plant, it is possible to reduce contamination to
the extent that the treated waste water can be discharged directly into a receiving water (river)

(max. degree of degradation 98%).

Essential plant components for 98% degradation
- Pump station 1

- Mechanical pre-treatment (screening)

- Pump station 2

- Staple tank (optional)

- Reactor 1 with aeration

- Reactor 2 with aeration

- Dosing station 1 — waste water neutralization
- Dosing station 2 — defoaming

- Dosing station 3 — nutrients

Sludge tank

- Outlet measurement station
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Waste water recycling

Waste water recycling plants according to the membrane process enable further treatment of the
biologically treated waste water so that the latter can be fed back into the production process. This

system bears a significant savings potential with regard to process water costs.

Essential plant components:
- Precipitation tank

- Dosing station — Fe3
Gravel filter

Membrane filtration

- UV sterilization

- Pure water tank
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Sludge treatment

Today, the sewage sludge accumulating in the treatment process of a fully biological waste water
treatment plant cannot any more be deposited nor, in many places, be subjected to agricultural
utilization. Depending on the given possibilities of further sewage sludge disposal, the sewage
sludge can be stapled intermediately — e.g. for further utilization in a nearby biogas plant — or it
can be concentrated at site to the degree that it can subsequently be subjected to incineration.

Essential plant components:
- Sludge tank with aeration

- Dosing station — Flocculant
- Centrifuge or Press
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Process description

The core unit of our waste water technology consists in bioreactors from stainless steel in tower
construction. The bioreactors are operated in batch mode according to the sequencing batch
reactor process. Depending on waste water volume and target degree of purification, reactors of
varying size and number are employed. Modular construction enables easy adaptation to
increased waste water volumes by retrofitting with further bioreactors. In the bioreactor, there is a
basic quantity of biomass (active bacteria population) which is retained during operation. Via an
automatic control program (PLC), in certain intervals the bioreactors are intensely aerated by
means of our FRINGS immersible aerators Licence ABs and the organic waste water ingredients are
effectively degraded.

Thanks to the programmable alternation of aerobic and anaerobic phases, both nitrogen and
phosphate (biological elimination of phosphate by ,luxury uptake*) are eliminated and the
formation of excess biomass is strongly reduced.

The main degradation phases are followed by the sedimentation phase during which the biomass
settles, the supernatant, cleaned waste water is removed from the biomass and a further waste
water batch can be fed for treatment. Main aeration, denitrification phases and sedimentation of
biomass are automatic program steps which are controlled by a measurement and control
cabinet. By online monitoring of temperature, pH value, oxygen content, CSB/BSBs and by
combination with an intelligent control strategy, the plants can be automated to a very large
extent.

Our SBR process enables problem-free changes at any given moment in the phases of a
treatment cycle. Thus, fluctuations in feed can be compensated by simple modifications in the
time program. The coupling of the time program with online measurements enables a stable
treatment result. As sedimentation takes place under current-free conditions, there is an optimum
aggregation of the activated sludge flakes and thus a clean separation of the treated waste water
from the sedimented biomass.

System advantages

Low investment costs

Low space requirement

High flexibility with regard to fluctuations in hydraulic load
Insusceptible to peak loads

Flexible extension possibilities thanks to modular construction
No odor emissions

Flexible adaptation to variable waste water parameters
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