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Wastewater treatment 
by evaporation
A brief compendium of EVALED® 
laboratory analysis competence



Healthcare
Pharma, Cosmetics.

industry

In a cutting-edge sector, such as 
Pharma and Cosmetics production, 
needs related to wastewater can be 
summarized as optimization of the 
whole water cycle management, 
controlling the costs and respecting 
the environment.

Within the Health Care industry, water is 
commonly used in liquid, either as an ingredient 
in many formulations and also as a cleaning agent. 

The wastewater coming from these processes 
can offer opportunities for matter recovery 
and water reuse.



feasibility study nr. 013/03

TEST: 013/03
WASTE TYPOLOGY: chemical synthesis waters for pharmaceutical industry

Results (PC R-FF or PC E-FF with Yield<75.3%)
In the laboratory evaporation test a distillation yield of 88.9% has been reached, this means waste has been 
concentrated about 9 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. 

Materials
The waste is alkaline and contains a high amount of chlorides, hence to guarantee a good corrosion resistance, 
a duplex steel (UNS S32750/S32760) has be used for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the production of scaling phenomena,
- the segregation of precipitates,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a vacuum evaporator with SCRAPING SYSTEM, powered by a heat pump.

We remember that it is possible to use other installation types (forced circulation with shell-and-tube heat 
exchanger, immersed coil heat exchanger, plate heat exchanger etc.) powered by steam/hot water or by 
thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics
In this case working with lower concentration factors (distillation yield lower than 75.3%) it is possible to use a 
vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered by a heat pump.

chemical analysis nr. 013/03

  
  

 
 

 
 
 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



 
          



    

 











  

WASTE TYPOLOGY: Chemical synthesis waters for pharmaceutical industry

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste 



feasibility study nr. 018/10

TEST: 018/10
WASTE TYPOLOGY: wastewater from powder detergents production
Sample from the production line

Results (AC R-F or AC F-FF with Yield< 70%)
In the laboratory evaporation test a distillation yield of 93% has been reached, this means waste has been 
concentrated about 14 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. The presence of volatile organic substances should 
involve the development of incondensable vapours that should cause problems to the vacuum system.
During the distillation the liquid produces a considerable foam. It is necessary to check the foam to avoid 
dragging in the distillate. Could be necessary the metering of an anti-scaling compound to limit the scaling 
phenomena.

Materials
Before the distillation test the pH of the waste was correct at value 6,0 with sodium hydroxide 16%. 
After the pH adjustment the waste contains a very high amount of chlorides, hence to guarantee a good 
corrosion resistance, duplex steel SAF 2507 (UNS S32750) has be used for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the production of scaling phenomena,
- the segregation of precipitates,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a vacuum evaporator with SCRAPING SYSTEM, powered by hot water/cold water.

We remember that it is possible to use other installation types (forced circulation with shell-andtube heat 
exchanger, immersed coil heat exchanger, plate heat exchanger etc.) powered by steam/hot water or by 
thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics
In this case working with lower concentration factors (distillation yield lower than 80%) it is possible to use a 
vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered by hot water/cold water.

chemical analysis nr. 018/10

  
  

 
 

 
 
 
 

  
  
  
 
 
  
  
 
  
  
  
  
  
  
  
 



        


          
             



              




    









  

WASTE TYPOLOGY: Wastewater from powder detergents production. Sample from the production line.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste after having 
rised its pH up to 6,0 by adding about 2 ml of sodium hydroxide 16% w/w to one litre of waste.

* Indicative value for interfering presence
The recommended yield for a shell and tube heat exchanger evaporator (Type AC F) is: 70-75%.
The recommended yield for a scraped heat exchanger evaporator (Type AC R) is: 90-93%.



Chemical
Detergents, Explosives, 
Adhesives, Colorants.

Water is one of the most important 
solvent or component in the 
chemicals production industry. 

From the production of water as a solvent 
for formulas, to the water used for mixers 
and reactors washing operations, the 
management of the whole water cycle from inlet 
to final discharge is a primary importance issue 
to face.

Chemicals
Detergents, Explosives, 
Adhesives, Colorants.



feasibility study nr. 055/12

TEST: 055/12
WASTE TYPOLOGY: waste water from production of bio-chemicals

Results (AC F-AA)
In the laboratory evaporation test a distillation yield of 18% has been reached, this means waste has been 
concentrated about 1,2 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. During the distillation the liquid produces amoderate 
foam. It is necessary to check the foam to avoid dragging in the distillate. It will need suitable storage tank. 
The deposits are absent.

Materials
The waste is slightly acidic and contains a small amount of chlorides, hence austenitic steels of the AISI 316 
series are able to guarantee a good corrosion resistance for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered 
by hot water/cold water.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 055/12

  
  

 
 

 
 
 
 

  
  
  
 
 
  
  
 
  
  
  
  
  
 
 
  
 
  



 
          


              



    









  

WASTE TYPOLOGY: Waste water from production of bio-chemicals.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type AC F) is: 20-45%.



feasibility study nr. 170/08

TEST: 170/08
WASTE TYPOLOGY: waste water from chemical industry

Results (PC F-FF)
In the laboratory evaporation test a distillation yield of 76% has been reached, this means waste has been 
concentrated about 4 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. The presence of volatile organic substances should 
involve the development of incondesable vapours that should cause problems to the vacuum system.

Materials
The waste is slightly alkaline and contains a non negligible amount of chlorides, hence duplex steel 
(UNS S32750/S32760) has to be used for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, 
powered by a heat pump.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 170/08

  
  

 
 

 
 
 
 

  
  
  
 
 
  
  
 
  
  
  
  
  
 
 



 
          



             


    









  

WASTE TYPOLOGY: Waste water from chemical industry.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type PC F) is: 76%.



Mechanical and 
Surface Treatments
Automotive, Aviation, 
Furniture, Appliances.

industry

Market segments such as 
automotive, aviation, furniture, 
appliance involve:

– Mechanical treatments and
– Surface treatments

that require large quantity of water and produce 
highly pollutant wastewater that cannot be 
discharged directly and contribute to increase 
company’s running costs.



feasibility study nr. 145/14

TEST: 145/14
WASTE TYPOLOGY: oil emulsion containing coolant from machine tools and rinsing water of
metal components from washing machines

Results (PC F-AA)
In the laboratory evaporation test a distillation yield of 90% has been reached, this means waste has been 
concentrated about 10 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. The presence of volatile organic substances should 
involve the development of incondensable vapours that should cause problems to the vacuum system.
During the distillation the liquid produces a considerable foam. It is necessary to check the foam to avoid 
dragging in the distillate. At this yield some fouling could be appear inside the heat exchanger, so maintenance
operations will have to be more frequent in order to maintain the unit performances.

Materials
The waste is slightly alkaline and contains a small amount of chlorides, hence austenitic steels of the AISI 316 
series are able to guarantee a good corrosion resistance for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered 
by a heat pump.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 145/14

  
  

 
 

 
 
 
 

  
  
  
 
 
  
  
  
 
  
  
  
  
  
  
 
  



           


          




    









  

WASTE TYPOLOGY: Oil emulsion containing coolant from machine tools and rinsing water of metal 
components from washing machines.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type PC F) is: 89-91%.



feasibility study nr. 256/13

TEST: 256/13
WASTE TYPOLOGY: oil emulsion from diesel engines manufacture. Sample named Multan B
204 (Henkel)

Results (PC F-AA, PC F-AA with Yield< 88%)
In the laboratory evaporation test a distillation yield of 93% has been reached, this means waste has been 
concentrated about 14 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. The presence of volatile organic substances should 
involve the development of incondesable vapours that should cause problems to the vacuum system.
During the distillation the liquid produces a moderate foam. It is necessary to check the foam to avoid dragging 
in the distillate.

Materials
The waste is slightly alkaline and contains a small amount of chlorides, hence austenitic steels of the AISI 316 
series are able to guarantee a good corrosion resistance for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the production of scaling phenomena,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a vacuum evaporator with SCRAPING SYSTEM, powered by a heat pump.

We remember that it is possible to use other installation types ( forced circulation with shell-andtube heat 
exchanger, immersed coil heat exchanger, plate heat exchanger etc.) powered by steam/hot water or by 
thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics
In this case working with lower concentration factors (distillation yield lower than 88%) it is possible to use a 
vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered by a heat pump.

chemical analysis nr. 256/13

  
  

 
 

 
 
 
 

  
  
  
 
  
  
  
  
 
  
  
  
  
 
 
  



          


          






    









  

WASTE TYPOLOGY: Oil emulsion from diesel engines manufacture. Sample named Multan B 204 (Henkel).

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

* Indicative value for the nature of the sample.
The recommended yield for a shell and tube heat exchanger evaporator (Type PC F) is: 85-88%. 
The recommended yield for a scraped heat exchanger evaporator (Type PC R) is: 92-94%.



feasibility study nr. 002/02

TEST: 002/02
WASTE TYPOLOGY: waters form surface teratment with potassium ferrocyanide

Results (PC F-FF)
In the laboratory evaporation test a distillation yield of 96,1% has been reached, this means waste has been 
concentrated about 25 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics.

Materials
The waste is alkaline and contains a very high amount of chlorides, hence to guarantee a good corrosion 
resistance, duplex steel SAF 2507 (UNS S32750) has to be used for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered 
by a heat pump.

We remember that is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 002/02

  
  

 
 

 
 
 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



 
          



    









  

WASTE TYPOLOGY: Waters form surface teratment with potassium ferrocyanide.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.



feasibility study nr. 014/10

TEST: 014/10
WASTE TYPOLOGY: mixture of rinsing water from aluminium coatings and galvanic process
(chromium-plating and nickel-plating)

Results (PC F-FF)
In the laboratory evaporation test a distillation yield of 95% has been reached, this means waste has been 
concentrated about 20 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. During evaporation the concentrate has the tendency 
to produce moderate scaling phenomena that will be removed periodically.

Materials
The waste is slightly alkaline and contains a considerable amount of chlorides and fluorides, hence to guarantee 
a good corrosion resistance, a duplex steel (UNS S32750/S32760) has to be used for the parts exposed to the 
waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered 
by a heat pump.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 014/10

  
  

 
 

 
 
 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



          


          




    









  

WASTE TYPOLOGY: Mixture of rinsing water from aluminium coatings and galvanic process 
(chromium-plating and nickel-plating).

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type PC F) is: 94-96%.



industries

Food and Beverage

The food and beverage industry 
uses water for containers’ 
and plants’ rinsing, raw materials 
and plants’ washing, and for 
boilers feeding. 

All the effluents coming from the production 
process can be reused a second time allowing 
water saving and matter recovery (when needed).



feasibility study nr. 011/14

TEST: 011/14
WASTE TYPOLOGY: reactors washing water from coffee sweets production

Results (RV F-AA)
In the laboratory evaporation test a distillation yield of 95% has been reached, this means waste has been 
concentrated about 20 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. The waste water has a quantity of settleable solids: 
a sedimentation before the evaporation can be advisable.
The waste water has a large quantity of suspended solids: a pre-treatment before the evaporation can be 
advisable. We suggest the metering of an anti-scaling compound, to limit the scaling phenomena, as well
as frequent maintenance operations.

Materials
Before the distillation test the pH of the waste was correct at value 8,1 with sodium hydroxide 32%. 
After pH adjustment the waste contains a considerable amount of chlorides, hence austenitic steels of the AISI 
316 series are able to guarantee a good corrosion resistance for the parts exposed to the waste.
In order to avoid corrosion problems on the upper parts of evaporator, it is necessary to use the INOX series for 
the BLOWER.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered 
by Mechanical Vapor Recompression.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 011/14

  
  

 
 

 
 
 
 

  
  
  
 
  
 
  
  
 
  
  
  
  
  
 
  



 
          

            




    









  

WASTE TYPOLOGY: Reactors washing water from coffee sweets production.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste after having 
rised its pH down to 8,1 by adding about 2 ml of sodium hydroxide 37% w/w to one litre of waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type RV F) is: 94-96%.



feasibility study nr. 064/13

TEST: 064/13
WASTE TYPOLOGY: reactors washing water containg sugar from sweets production

Results (RV F-AA)
In the laboratory evaporation test a distillation yield of 85% has been reached, this means waste has been 
concentrated about 6 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics.

Materials
Before the distillation test the pH of the waste was correct at value 6,5 with sodium hydroxide 32%.
After pH adjustment the waste contains a small amount of chlorides, hence austenitic steels of the AISI 316 
series are able to guarantee a good corrosion resistance for the parts exposed to the waste.
In order to avoid corrosion problems on the upper parts of evaporator, it is necessary to use the INOX series for 
the BLOWER.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered 
by Mechanical Vapor Recompression.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 064/13

  
  

 
 

 
 
 
 

  
  
  
 
 
  
  
 
  
 
 
  
 
 
  



 
          

             





    









  

WASTE TYPOLOGY: Reactors washing water containg sugar from sweets production.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste after having 
rised its pH up to 6,5 by adding about 2 ml of sodium hydroxide 32% w/w to one litre of waste.

The distillate and the concentrate have been obtained by vacuum evaporating the waste.
The recommended yield for a shell and tube heat exchanger evaporator (Type RV F) is: 83-85%.



Photovoltaic 
and Microelectronics

industry

The manufacturing process of the 
cells that make up the photovoltaic 
systems and the printed circuits 
require water in quantity and high 
quality. 

This water has to be managed wisely so as not 
to affect the productivity and the expenses 
of the plant.



feasibility study nr. 007/09

TEST: 007/09
WASTE TYPOLOGY: waste water coming from photovoltaic panels production. 
Waste obtained during normal work cycle

Results (RV F-FF)
In the laboratory evaporation test a distillation yield of 65-75% has been reached, this means waste has been 
concentrated about 3-4 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. Considering the low yield, the application of a RV F 
evaporator could need a preheating of the feed. We suggest the metering of a suitable anti-scaling compound, 
to limit the scaling phenomena, as well as frequent maintenance operations.
We suggest to carry out a test directly in plant.

Materials
Before the distillation test the pH of the waste was correct at value 6,0 with sodium hydroxide 32%. 
After the pH adjustment the waste contains a high amount of fluorides, hence to guarantee a good corrosion 
resistance, a duplex steel (UNS S32750/S32760) has to be used for the parts exposed to the waste.
In order to avoid corrosion phenomena on the upper parts of the evaporator, it is necessary to set the pH of the 
waste at value that maintain the pH of the distillate at values greater than 5.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered 
by a Mechanical Vapour Recompression.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 007/09

  
  

 
 

 
 
 
 

  
  
  
  
  
  
  
  
  
  
  
  
 
 
  



         


          
             


             


    









  

WASTE TYPOLOGY: Waste water coming from photovoltaic panels production. 
Waste obtained during normal work cycle.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste after having 
rised its pH up to 6,0 by adding about 19 ml of sodium hydroxide 32% w/w to one litre of waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type RV F) is: 65-75%.



feasibility study nr. 321/12

TEST: 321/12
WASTE TYPOLOGY: waters from microelectronic pieces production

Results (PC F-FF, PC F-AA with HNO3 for pH corr.)
In the laboratory evaporation test a distillation yield of 93% has been reached, this means waste has been 
concentrated about 14 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. Pay attention of cyanide. Their concentration should 
not exceed the value found in the feed.

Materials
Before the distillation test the pH of the waste was correct at value 6,4 with hydrochloric acid 33%. 
After pH adjustment the waste contains a non negligible amount of chlorides, hence to guarantee a good 
corrosion resistance, a duplex steel (UNS S32750/S32760) has to be used for the parts exposed to the waste.
Maintain the pH in the concentrate above 6.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered 
by a heat pump.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 321/12

  
  

 
 

 
 
 
 

  
  
  
  
  
  
  
  
 
  
  
  
  
 
  



 
          

            




    









  

WASTE TYPOLOGY: Waters from microelectronic pieces production.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste after having 
lowered its pH down to 6,4 by adding about 4 ml of hydrochloric acid 33% w/w to one litre of waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type PC F) is: 93-95%.



Oil and Gas
Upstream, Downstream.

industry

The oil and gas industry faces 
water and wastewater treatment 
specific challenges. 

EVALED® evaporators represent an effective 
solution for both downstream (onshore and 
offshore) and upstream plants, allowing ZLD 
(Zero Liquid Discharge).



feasibility study nr. 121/11

TEST: 121/11
WASTE TYPOLOGY: fracking waste waters from drilling

Results (AC F-FF)
In the laboratory evaporation test a distillation yield of 70% has been reached, this means waste has been 
concentrated about 3 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics.
The presence of volatile organic substances should involve the development of incondesable vapours that 
should cause problems to the vacuum system. We suggest the metering of an anti-scaling compound, to limit 
the scaling phenomena, as well as frequent maintenance operations.
The concentrate has the tendency to solidify, therefore it is necessary to discharge it before stand by period.
During the distillation the liquid produces a considerable foam. It is necessary to check the foam to avoid 
dragging in the distillate. The waste water has some quantity of settleable solids: a suitable sedimentation 
before the evaporation can be advisable.

Materials
The waste is practically neutral and contains a very high amount of chlorides, hence to guarantee a good 
corrosion resistance, a duplex steel (UNS S32750/S32760) has to be used  for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, 
powered by hot water/cold water.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 121/11

  
  

 
 

 
 
 
 

  
  
  
 
 
  
  
  
 
  
  
  
  
 
 
 
  
 



 

          




    









 

WASTE TYPOLOGY: Fracking waste waters from drilling.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

The recommended yield for a shell and tube heat exchanger evaporator type AC F is: 65-70%.



feasibility study nr. 094/12

TEST: 094/12
WASTE TYPOLOGY: fracking waste waters from drilling

Results (PC R-FF or PC F-FF with Yield< 88%)
In the laboratory evaporation test a distillation yield of 93% has been reached, this means waste has been 
concentrated about 14 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. At this yield some fouling could be appear inside 
the heat exchanger, so maintenance operations will have to be more frequent in order to maintain the unit 
performances. We suggest the metering of an anti-scaling compound, to limit the scaling phenomena, as well
as frequent maintenance operations. The waste water has a large quantity of settleable solids: a pre-treatment 
before the evaporation can be advisable.

Materials
The waste is pratically neutral and contains a very high amount of chlorides, hence to guarantee a good 
corrosion resistance, duplex steel SAF 2507 (UNS S32750) has be used for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the production of scaling phenomena,
- the segregation of precipitates,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a vacuum evaporator with SCRAPING SYSTEM, powered by a heat pump.

We remember that it is possible to use other installation types (forced circulation with shell-andtube heat 
exchanger, immersed coil heat exchanger, plate heat exchanger etc.) powered by steam/hot water or by 
thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics
In this case working with lower concentration factors (distillation yield lower than 88%) it is possible to use a 
vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered by a heat pump.

chemical analysis nr. 094/12

  
  

 
 

 
 
 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



 
          





    









  

WASTE TYPOLOGY: Fracking waste waters from drilling.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

The recommended yield for a shell and tube heat exchanger evaporator  (Type PC F) is: 88-90%.
The recommended yield for a scraped heat exchanger evaporator (Type PC R) is: 91-93%.



Waste
Collectors, Landfills, Incinerators.

industry

The leachate produced by the 
waste in the landfill is an extremely 
pollutant effluent that requires 
high effective treatment processes 
to comply with the very strict limits 
for discharging operations.

EVALED® evaporators are a technological solution 
which allow to exploit the biogas cogeneration 
for the full or partial power supply of the plant 
within the limits of the environmental regulations 
and to reduce the relevant costs for thermal energy 
and leachate disposal.



feasibility study nr. 158/12

TEST: 158/12
WASTE TYPOLOGY: RO concentrate that treats landfill leachate

Results (AC R-FF or AC F-FF with Yield< 50%)
In the laboratory evaporation test a distillation yield of 81% has been reached, this means waste has been 
concentrated about 5 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. At this yield some fouling could be appear inside 
the heat exchanger, so maintenance operations will have to be more frequent in order to maintain the unit 
performances. We suggest the metering of an anti-scaling compound, to limit the scaling phenomena, as well
as frequent maintenance operations. During the distillation the liquid produces a considerable foam. 
It is necessary to check the foam to avoid dragging in the distillate.

Materials
Before the distillation test the pH of the waste was correct at value 5,5 with hydrochloric acid 32%. 
After pH adjustment the waste contains a very high amount of chlorides, hence to guarantee a good corrosion 
resistance, duplex steel SAF 2507 (UNS S32750) has be used for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the production of scaling phenomena,
- the segregation of precipitates,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a vacuum evaporator with SCRAPING SYSTEM, powered by hot water/cold water.

We remember that it is possible to use other installation types (forced circulation with shell-andtube heat 
exchanger, immersed coil heat exchanger, plate heat exchanger etc.) powered by steam/hot water or by 
thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics
In this case working with lower concentration factors (distillation yield lower than 50%) it is possible to use a 
vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered by a heat pump.

chemical analysis nr. 158/12

  
  

 
 

 
 
 
 

  
  
  
 
 
  
  
  
 
  
  
  
  
 
 
  
  



 
          

            


              




    









  

WASTE TYPOLOGY: RO concentrate that treats landfill leachate.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste after having 
lowered its pH down to 5,5 by adding about 10 ml of hydrochloric acid 32% w/w to one litre of waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type AC F) is: 50-60%.
The recommended yield for a scraped heat exchanger evaporator (Type AC R) is: 80-82%.



feasibility study nr. 055/14

TEST: 055/14
WASTE TYPOLOGY: landfill leachate

Results (RV F-FF)
In the laboratory evaporation test a distillation yield of 94% has been reached, this means waste has been 
concentrated about 16 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. The presence of volatile inorganic substances should 
involve the development of incondesable vapours that should cause problems to the vacuum system.

Materials
Before the distillation test the pH of the waste was correct at value 5,5 with hydrochloric acid 37%.
After pH adjustment the waste contains a high amount of chlorides, hence to guarantee a good corrosion 
resistance, a duplex steel (UNS S32750/S32760) has to be used for the parts exposed to the waste.
In order to avoid corrosion problems on the upper parts of evaporator, it is necessary to use the INOX series for 
the BLOWER.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered 
by a Mechanical Vapour Recompression.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 055/14

  
  

 
 

 
 
 
 

  
  
  
 
 
  
  
 
  
  
  
  
 
 
  
  



 
          

            




    









  

WASTE TYPOLOGY: Landfill leachate.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste after having 
lowered its pH down to 5,5 by adding about 6 ml of hydrochloric acid 37% w/w to one litre of waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type RV F) is: 93-95%.



Power
Coal, Gas, Solar, Nuclear.

industry

EVALED® evaporators treat 
or minimize wastewater from 
the Power Generation Industry. 

Flue gas desulfurization effluents require different 
kinds of treatments depending on the type of fuel, 
water sources, and environmental regulations.



feasibility study nr. 031/09

TEST: 031/09
WASTE TYPOLOGY: waste water coming from scrubbing for desulfurization of gas emissions

Results (AC R-FF)
In the laboratory evaporation test a distillation yield of 83% has been reached, this means waste has been 
concentrated about 6 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. Could be necessary the metering of an anti-scaling 
compound to limit the scaling phenomena, as well as maintenance operations.

Materials
The waste is pratically neutral and contains a very high amount of chlorides, hence to guarantee a good 
corrosion resistance a duplex steel (UNS S32750/S32760) has to be used for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the production of scaling phenomena,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a vacuum evaporator with SCRAPING SYSTEM, powered by a HOT WATER/COLD WATER.

We remember that it is possible to use other installation types (forced circulation with shell-andtube heat 
exchanger, immersed coil heat exchanger, plate heat exchanger etc.) powered by steam/hot water or by 
thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 031/09

  
  

 
 

 
 
 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
  



 
          





    









  

WASTE TYPOLOGY: Waste water coming from scrubbing for desulfurization of gas emissions.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

The recommended yield for a scraped heat exchanger evaporator (Type AC R) is: 83%.



feasibility study nr. 101/14

TEST: 101/14
WASTE TYPOLOGY: scrubber waste water from the production of titanium oxide and boron 
trichloride

Results (AC R-FF or PC F-FF with Yield<52%)
In the laboratory evaporation test a distillation yield of 85% has been reached, this means waste has been 
concentrated about 6 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. At this yield some fouling could be appear inside 
the heat exchanger, so maintenance operations will have to be more frequent in order to maintain the unit 
performances.

Materials
The waste is alkaline and contains a very high amount of chlorides, hence to guarantee a good corrosion 
resistance, duplex steel SAF 2507 (UNS S32750) has to be used for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the production of scaling phenomena,
- the segregation of precipitates,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a vacuum evaporator with SCRAPING SYSTEM, powered by a HOT WATER/COLD WATER.

We remember that it is possible to use other installation types (forced circulation with shell-and-tube heat 
exchanger, immersed coil heat exchanger, plate heat exchanger etc.) powered by steam/hot water or by 
thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics
In this case working with lower concentration factors (distillation yield lower than 52%) it is possible to use a 
vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered by a heat pump.

chemical analysis nr. 101/14

  
  

 
 

 
 
 
 

  
  
  
  
 
  
  
  
 
  
  
  
  
 
  
  



           


          





    









  

WASTE TYPOLOGY: Scrubber waste water from the production of titanium oxide and boron trichloride.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type PC F) is: 50-55%.
The recommended yield for a scraped heat exchanger evaporator (Type AC R) is: 83-85%.



Mining and Primary Metals
Steel, Copper, Aluminum.

industry

Water is essential component 
in the mining and steel industries. 

The main needs under this aspect are optimizing 
the management of the resources, improving 
productivity by treating available water for specific 
production process requirements and managing 
environmental risks by treating contaminated 
pond and underground mine water to remove 
heavy metals, arsenic and other contaminants 
for safe discharge into sensitive environment.



feasibility study nr. 078/13

TEST: 078/13
WASTE TYPOLOGY: mixture of alkaline wastewater from precious metals mining

Results (RV F-FF)
In the laboratory evaporation test a distillation yield of 88% has been reached, this means waste has been 
concentrated about 8 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics.

Materials
The waste is alkaline and contains a very high amount of chlorides, hence to guarantee a good corrosion 
resistance, a duplex steel (UNS S32750/S32760) has to be used for the parts exposed to the waste.
In order to avoid corrosion problems on the upper parts of evaporator, it is necessary to use the INOX series for 
the BLOWER.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered 
by a Mechanical Vapour Recompression.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 078/13

  
  

 
 

 
 
 
 

  
  
  
 
 
  
  
  
 
  
  
  
  
 
 
 
 
 
 



 
          




    









  

WASTE TYPOLOGY: Mixture of alkaline wastewater from precious metals mining.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type RV F) is: 85-88%.



feasibility study nr. 265/12

TEST: 265/12
WASTE TYPOLOGY: waste water from mining. Sample named RECOVERY

Results (AC F-FF)
In the laboratory evaporation test a distillation yield of 93% has been reached, this means waste has been 
concentrated about 14 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. At this yield some fouling could be appear inside 
the heat exchanger, so maintenance operations will have to be more frequent in order to maintain the unit 
performances.

Materials
The waste is alkaline and contains a high amount of chlorides, hence to guarantee a good corrosion resistance, 
a duplex steel (UNS S32750/S32760) has to be used for the parts exposed to the waste.
In order to reduce the frequency of maintenance, we suggest a pH correction at value 7-7,5 with hydrochloric 
acid.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered 
by hot water/cold water.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 256/12

  
  

 
 

 
 
 
 

  
  
  
 
 
  
  
  
 
  
  
  
  
 
 
  
  
  



 
          


              



    









  

WASTE TYPOLOGY: Waste water from mining. Sample named RECOVERY.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type AC F) is: 91-94%.



Others
Graphic arts, Pulp & paper, Textile...

industry

Different industries with many 
different challenges to face. 

All of them have to find efficient and effective 
solutions to optimize the available resources 
for an ever more high competitiveness 
and, contextually, to comply with the most 
stringent regulations about the protection of 
the environment.



feasibility study nr. 424/08

TEST: 424/08
WASTE TYPOLOGY: pale development waste waters from flexographic printing. 

Results (PC R-FF)
In the laboratory evaporation test a distillation yield of 80% has been reached, this means waste has been 
concentrated about 5 times. Normally there will be a decrease in productivity according to boiling point 
rise. This value is strictly correlated to solution characteristics. During the distillation the liquid produces a 
considerable foam.

Materials
The waste is alkaline and contains a small amount of chlorides, but a high amount of sulphates hence to 
guarantee a good corrosion resistance a duplex steel (UNS S32750/S32760) has to be used for the parts exposed 
to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the production of scaling phenomena,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a vacuum evaporator with SCRAPING SYSTEM, powered by a heat pump.

We remember that it is possible to use other installation types (forced circulation with shell-andtube heat 
exchanger, immersed coil heat exchanger, plate heat exchanger etc.) powered by steam/hot water or by 
thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 424/08

  
  

 
 

 
 
 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



         


          




    









  

WASTE TYPOLOGY: Pale development waste waters from flexographic printing. 

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

The recommended yield for a scraped heat exchanger evaporator (Type PC R) is: 80%.



feasibility study nr. 140/07

TEST: 140/07
WASTE TYPOLOGY: RO concentrate from the treatment of wool cleaning and dyeing
wastewater.

Results (RV F-FF)
In the laboratory evaporation test a distillation yield of 83% has been reached, this means waste has been 
concentrated about 6 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics.

Materials
The waste is pratically neutral and contains a non negligible amount of chlorides, hence to guarantee a good 
corrosion resistance, a duplex steel (UNS S32750/S32760) has to be used for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered 
by a Mechanical Vapour Recomression.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 140/07

  
  

 
 

 
 
 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
 



          


          


             


    









  

WASTE TYPOLOGY: RO concentrate from the treatment  of wool cleaning and dyeing wastewater.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type RV F) is: 83%.



feasibility study nr. 078/14

TEST: 078/14
WASTE TYPOLOGY: waste water from paper mill

Results (RV F-AA)
In the laboratory evaporation test a distillation yield of 60% has been reached, this means waste has been 
concentrated about 2 times. Normally there will be a decrease in productivity according to boiling point rise. 
This value is strictly correlated to solution characteristics. Could be necessary the metering of an anti-scaling 
compound, to limit the scaling phenomena, as well as frequent maintenance operations. At this yield some 
fouling could be appear inside the heat exchanger, so maintenance operations will have to be more frequent in 
order to maintain the unit performances. During the distillation the liquid produces a considerable foam. It is 
necessary to check the foam to avoid dragging in the distillate.

Materials
The waste is alkaline and contains a non negligible amount of chlorides and fluorides, hence austenitic steels 
of the AISI 316 series are able to guarantee a good corrosion resistance for the parts exposed to the waste.

Evaporator Type
According to:
- the analytical results of the supplied sample,
- the viscosity of the solution under evaporation,
- the production of foam,
- the boiling point rise,
- the characteristics of the distillate correlated to the evaporation temperature,
we suggest to use a forced circulation vacuum evaporator with SHELL-AND-TUBE HEAT EXCHANGER, powered 
by Mechanical Vapor Recompression.

We remember that it is possible to use other installation types (immersed coil heat exchanger, plate heat 
exchanger, with scraping system etc.) powered by steam/hot water or by thermocompression.

Those choices involve redefinition of the following parameters:
- variation of concentration factor
- variation of man-hours used for maintenance and plant stop
- variation of operating costs
- possible additional pre- or post-treatments of solution
- change of the distillate characteristics

chemical analysis nr. 078/14

  
  

 
 

 
 
 
 

  
  
  
 
 
  
  
 
  
  
  
  
 
  
  
  



 
          




    









  

WASTE TYPOLOGY: Waste water from paper mill.

NOTE: The distillate and the concentrate have been obtained by vacuum evaporating the waste.

The recommended yield for a shell and tube heat exchanger evaporator (Type RV F) is: 60-70%.



Resource efficiency and sustainability are driving changes in many businesses, and Veolia 
Water Technologies is committed to staying at the leading edge of sustainable offerings. 
Veolia actively pursues a strategy to deliver environmentally conscious and innovative 
water technologies and solutions, meeting the diverse needs of both municipalities and 
industry.

We offer our customers integrated water solutions which include resource-efficient 
technology to improve operations, reduce costs, decrease dependency on limited 
resources, and comply with current and anticipated regulations. Veolia’s annual R&D 
budget is estimated at 150 Million € with a focus for the Water division on delivering 
neutral or positive energy solutions, migrating toward green chemicals and water-
footprint-efficient technologies with high recovery rates.

Our carbon footprint reduction program drives innovation, accelerates adoption and 
development of clean technologies for water treatment, and offers our customers 
sustainable solutions.
Veolia has implemented this program corporate-wide and has established procedures, 
systems, and key performance indicators which ensure continuous development of 
innovative technologies designed to meet our customers’ environmental goals.
Veolia is benchmarking its technologies and solutions by performing total carbon 
cost analysis over the lifetime of the installations: Direct and indirect GHG emissions 
expressed in CO2-eq are taken into account in line with the IPCC Scope 1, 2 and 3 boundary 
conditions.

The CO2-eq metric is utilized as the benchmark to measure innovation made toward the 
development of carbon efficient integrated solutions. This metric demonstrates value to 
our customers by justifying an investment in a best-in-class solution not just because it 
is reducing the operating costs over the lifetime of the installation but because it is also 
minimizing the financial risk of a direct and indirect carbon contribution: investing
in a carbon efficient solution makes our customers less vulnerable against hydrocarbon 
scarcity, tensions on energy prices, and government regulations and taxation.
Veolia works with its customers to perform such financial analysis by evaluating the direct 
and indirect economic impact of CO2 reduction.
By committing to the innovative development of environmentally conscious water 
technologies and solutions worldwide, Veolia will continue to maximize the financial 
benefits for every customer.

Carbon Footprint
Resourcing the world



white paper

Wastewater treatment 
by evaporation
A brief compendium of EVALED® 
laboratory analysis competence

The information on this white paper has been compiled 
with the greatest possible care. However, changes 
in models, designs, technical specifications, visuals or any 
other information are always under reserve. No rights may 
be derived in any way whatsoever from the content of 
this white paper.

All technical values apply under the test conditions listed 
above. Please be therefore aware that because of 
the different circumstances in which products are used, 
this data can only give the performance for a standard 
usage. Information provided in this white paper 
is proprietary to Veolia Water Technologies Italia S.p.A., 
and it reserves the right to make any changes to the 
information in this document or to any products 
and services and their relevant technical data at any time 
without prior notice.
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