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Organic Waste Water 
from the Food and Starch Industry

For sanitary reasons, production plants in the food industry must 

be cleaned in regular intervals. The cleaning and rinsing water is 

organically strongly loaded.

In starch production, large quantities of washing and spring 

water occur during the processing of raw materials.

All these waters still contain valuable nutrients, such as proteins 

and lactic acid which can be further used in the production of 

fodder.

Waste water evaporation is a well-proven process to concentrate 

the ingredients and to recover the water portion in form of 

vapour condensate. Depending on the requirements to the fi nal 

product and on the water quality, evaporation is combined with 

mechanical pre-separation, enzymatic treatment, concentrate 

drying, thermal sterilization and membrane fi ltration.

Concentration of potato juice
Two pre-evaporators with  mechanical vapour recompression 
and a fi nisher with thermal vapour recompression.
Evaporation rate in total: 152,000 kg/h
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TREATMENT OF ORGANICALLY LOADED CLEANING AND RINSING WATER
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Falling film pre-evaporator with mechanical vapour  
recompression and forced circulation finisher, combined with 
thermal sterilization of the vapour condensate

ADVANTAGES OF THE PROCESS:

	� Stable operation, independent of the composition of  

the waste water

	� Cost-efficient operation thanks to the utilization of 

mechanical vapour recompression

	� Relieve of the conventional biological waste water  

treatment

	 Conversion of waste water to process water

	 Recovery of precious fodder

Process description
The waste water is pretreated and then conveyed to the evapora-

tion plant. Pre-concentration and main evaporation take place 

in a falling film evaporator. The required final concentration is 

achieved in a downstream forced circulation evaporator. The 

evaporation plant can be designed as one-effect or as multi-effect 

unit, it can be heated by steam or by a thermal vapour recompres-

sor. Plants with mechanical vapour recompressor are particularly 

energy-saving.  

With this plant design, high final concentrations and long operat-

ing periods of the overall plant can be achieved.

The vapour condensates are used to preheat the product feed. If 

returned into the production process, they are treated again, if 

required, and sterilized.

Heating steam
Deaeration

Cooling water

Vapour
Steam condensate
Concentrate
Waste water supply
Vapour condensate

	 1, 2	 Falling film evaporator
	3 , 4	� Forced circulation  

evaporator
	 5	 Preheater
	 6	 Condenser
	 7	 Sterilization unit
	 8	 Plate heat exchangers
	 9	� Mechanical vapour  

recompressor
	 10	 Condensate tank
	 11	 Vacuum pump
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Process control room of a multi-effect fully automated  
evaporation plant
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ADVANTAGES OF THE PROCESS:

  Stable operation, independent of the composition of the waste water

  Cost-efficient operation thanks to the utilization of waste energy

  Generation of electrical energy from waste products

  Conversion of the waste water to process water

  Recovery of precious fertilizer

Waste Water from Olive Oil Production

Waste water from olive mills is highly loaded by organically 

substances. In the Mediterranean countries, the centre of olive 

oil production, this causes important environmental problems. 

In most of the cases, it is collected in evaporation ponds or it is 

directly supplied to the receiving water channel. Detrimental 

odours and dark, nearly black discolouration of the waters is the 

result. Moreover, the groundwater could be contaminated. The 

toxicity of the contained polyphenoles aggravates the treatment 

of olive mill waste waters in sewage treatment systems and the 

irrigation of fi elds.

Process description
The mixture of solid and liquid residuals is de-watered in a de-

canter, during this process, again olive oil is recovered. The con-

centrate (waste water) is supplied to the evaporation plant. 

The main components of the evaporation plant are a falling-fi lm 

evaporator and a forced circulation evaporator as high concentrator. 

The vapour condensate of the evaporation plant is further cleaned

in a membrane fi ltration plant and can then be used as process 

water.

The concentrate and the solid matters are dried and supplied to 

a steam generator as fuel. The generated steam drives a turbine. 

The electrical power generated by a generator is supplied to the 

public mains. Part of the turbine exhaust steam is used to heat 

the evaporation plant, thus minimizing its operating costs. 

The evaporation of the olive mill waste water has proved to be a 

well functioning solution. 

TREATMENT OF ORGANICALLY LOADED WASTE WATER FROM OLIVE OIL PRODUCTION
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Steam generator, steam turbine

Falling fi lm forced circulation 
evaporation plant, directly heated 
by turbine exhaust steam
Evaporation rate: 31.000 kg/h
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Fermentation Residuals from the Bio-gas Production
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TREATMENT OF GAS RESIDUALS
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Raw materials for bio-gas production are so-called fermentation 

substrates, such as corn, grain and grass, stillage from distilleries, 

manure, biological waste, remains of food and other fermenting 

residuals. After the anaerobic fermentation there are fermentation 

residuals, a mixture of persistent organic substances. The disposal 

of these fermentation residuals is decisive for the cost-effi  ciency 

of a bio-gas plant. Its storage and its transport to agricultural 

areas is cost-intensive since the produced fermentation residuals 

are large (water contents 90 - 95 %). 

Evaporation strongly reduces the quantity of fermentation re-

siduals and therefore contributes to a solution of these problems 

to a large extent. The effi  ciency of evaporation will be particularly 

high if waste energy sources, such as vapour from a drying pro-

cess or hot water from gas motor cooling can be used as heating 

medium.

Process description
The fermentation residuals are de-watered in decanter centri-

fuges. The phase with high portion of solid matters is supplied 

to the drier. After acidifi cation and de-gassing, the liquid phase 

is evaporated. The concentrate of the evaporation plant is dried 

together with the solid matters from the decanter. The vapour 

condensate is further cleaned in a membrane fi ltration plant or 

in an alkaline water scrubber, and can then be used as process 

water. The energy for the plant operation comes from small 

de-centralized block heating power stations. Electrical energy is 

generated by gas motors from bio-gas and natural gas. The occur-

ring waste heat is used as energy source for the evaporation and 

drying process.

ADVANTAGES OF THE PROCESS:

 Cost-efficient operation thanks to the utilization of waste energy

 Generation of electrical energy from waste products

 Conversion of the waste water to process water

 Recovery of precious fertilizer
Two-eff ect forced circulation

evaporation plant 
Evaporation rate: 12,000 kg/h

Waste heat

FertilizerProcess water



Overview of our Scope of Delivery

Evaporation plants

for the concentration of any type of liquid food,  
organic and inorganic solutions, waste water and other 
�uid products; in one-e�ect or multi-e�ect design, by 
means of thermal or mechanical vapour recompres-
sion, with additional equipment for heating, cooling, 
degassing, crystallization, recti�cation.

Membrane filtration – GEA Filtration

for the concentration of �uid food, process water, 
organic and inorganic solutions and waste water, as 
well as for the separation of contaminations for the 
improvement of quality and for the recovery of  
valuable substances.

Distillation / rectification plants

for the separation of multi-component mixtures, 
for the recovery of organic solvents, the recovery, 
cleaning and dehydration of bio-alcohol of di�erent 
qualities.

Alcohol production lines

from raw material preparation, fermentation,  
distillation and stillage processing up to steam drying.

Crystallization plants

for special products and waste waters containing salts.

Case studies, engineering

for plants of our scope of delivery.
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