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Salttech´s smart technology for 
reuse of process salts

R
esource scarcity, water 
shortage, increasing politi-
cal, legal and economic 
pressures on companies to 
tackle sustainability efforts 
to combat climate change, 

are some of the drivers for a new high- 
efficiency one-step vacuum evaporation 
technology for saline solutions. 

This ‘Zero Liquid Discharge’ techni-
que, or ZLD for short, essentially consists 
of concentrating and crystallizing the salts 
through thermal evaporation. Ultimately, 
the brine is separated into a high-purity 
condensate and a solid, dry salt. This has 
positive effects; the pure water can be 
reused as process or product water, the 
salt can almost always be sold or disposed 
of at significantly lower costs than the 
 entire brine. 

This ZLD approach means nothing less 
than a turning point in the field of ther-
mal process engineering.

Dyvar now represents a globally  
proven way of accepting and overcoming 
challenges relating to the more stringent 
restrictions, increasing process costs, cir-
cular economy, climate change, sustain -
ability, energy, water and resource 
 management.

Request from the  
dairy industry

It started with an inquiry from dairy 
expert and inventor Gert-Jan Zanstra 
from Dearsum in the north of the Nether-
lands about 15 years ago. He resented the 
inability to perform the concentration and 

crystallization of process or high salt  
streams required for various industrial 
processes in one rather than two labo -
rious steps. 

The founding team of Salttech, a 
 company based in Joure, Netherlands, 
 together with Mr. Zanstra, then developed 
a robust, reliable concentration and crys -
tallization technology: This stands for  
‘dynamic vapor recovery technology’. 

Meanwhile this method has been used 
in various production processes for sev -

eral years, as it elegantly, efficiently and 
cost-effectively processes salt solutions 
that occur during production.

Examples are the desalination of con-
taminated waste water from the food and 
chemical industries, the saline cement ash 
from cement works and the recovery of 
valuable materials. The Dyvar process is 
also used to dispose of organically con -
taminated salt streams in landfill leachate.

Saudi Aramco, the oil company based 
in Dhahran, Saudi Arabia, has been using 

Concentrated salt solutions, which are produced in companies in different industries, 
are often disposed of in a complex and costly manner. With the “Dyvar” technology, 

a new one-step evaporation method from the Netherlands, many of these high-salt streams  
can to be treated and processed in such a way that end products 

such as salt and water can usually be reused or even sold.

Reimond Olthof & Andreas Weideneder

A look at the many evaporation cyclones of the Dyvar plant of Lactoprot in Leezen, 
Schleswig-Holstein, Germany. Photo: Salttech
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reverse osmosis brines to specialized dis-
posal companies, which resulted in high 
costs.

The EU has counted phosphates as a 
critical raw material since 2015 and many 
authorities, such as the Federal Ministry 
for the Environment, advocate the re -
covery of phosphates so that they can be 
used as ‘secondary phosphate’ for agricul-
tural applications. The aim of the collabo-
ration was to reduce the cost of disposing 
of the reverse osmosis salt concentrate by 
at least 85%, while at the same time being 
able to use the end product as an alterna-
tive fertilizer. 

Challenges

The membrane and electrodialysis salts 
produced during production processes in 
the dairy industry cannot be reliably con-
centrated by means of evaporation. One 
reason is high levels of chloride ions (Cl-) 
– values of 50 to 350 g/l are common – 
and low pH values of 0 to 3.

This combination challenges the dura-
bility of all stainless steel components. 
Keywords are corrosion and abrasion. 
Salts in combination with organic compo-
nents such as proteins can also lead to 
blockages.

The downtime of such units is high 
and can amount to well over half of the 
total running time because of the deposits 
that form quickly and the resulting inten-
sive regular acid cleaning. An energy 
 consumption of up to or more than 
100 kWh/m3 of condensate is also not 
economically attractive.

In addition to these process-related 
challenges, Lactoprot Germany made fur -
ther demands on the brine processing: the 
new system had to be easy to operate. 
Downtime for cleaning and maintenance 
should be less than 10% and energy con-
sumption should not exceed 55 kWh/m3 
of condensate.

Also, no additional steam should be re-
quired for the process. The noise emission 
level should not exceed 45 dBA because 
of a residential area. An internet connec -
tion should be available for possible direct 
support and services from Salttech.

The procedure

The solution was Dyvar, a combination 
of highly efficient concentration and 
 crystallization technology. This system 
 essentially consists of parallel evaporation 

Dyvar since 2021 to largely desalinate the 
pumped water from oil production.

From petroleum to milk

In Leezen, Schleswig-Holstein, Ger -
many, this technology was put into opera-
tion for the first time in a German dairy. 
The milk processor Lactoprot Deutsch-
land GmbH produces caseinates, i.e. salts 
of the milk protein casein, from pasteur -
ized milk. Almost every component of the 
milk or whey is used.

Only a few waste streams need to  
be disposed of. One of the streams is a re-
verse osmosis brine, which collects milk 
salts from part of the production process. 
This concentrate has a very high salt con-

tent and contains, among other things, 
potassium, magnesium and calcium ions, 
chlorides and phosphates as well as 
 organic substances.

In 2019, the company decided to pro-
cess this brine in Leezen and contacted 
Salttech. Two developments contributed 
to this:

So far, the dairy has been able to 
discharge this saline waste water into 
 municipal sewage systems or into receiv -
ing waters without large restrictions. Due 
to increasing periods of drought and 
 increasing salinity, new European envi-
ronmental regulations came into force 
that prohibit the direct and indirect dis -
charge of such waste water. This led to 
dairies like Lactoprot handing over the 
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• The Dyvar method is the only one-step method worldwide to different production 

processes. It can reduce the energy expenditure around 40% compared to compara-

ble 2-step processes 

• After analysis, simulation and pilot tests, each plant receives the chemical and physi-

cal properties of the process streams and target coordinates plant design.

• The process is almost insensitive to scaling and fouling problems. Robust materials 

such as non-metallic components in the main process unit allow to process brines at 

acid levels from pH 0 until pH 14.

• The process can be varied so that salt concentrates or solid salts are the end products 

develop.

• In-house service pre-shipment tests ensure commissioning within about two weeks.

• The fully automated systems require little personnel to operate on site such as for the 

remote maintenance and monitoring by Salttech professionals.

The Lactoprot factory in Leezen, Schleswig-Holstein, Germany. Photo: Salttech
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almost two years according to contract 
and converts the reverse osmosis concen-
trate into valuable fertilizer. 

The process is also increasingly  
gaining ground in competition with  
conventional systems due to its advan-
tages in terms of investment and oper -
ating costs, space requirements, freedom 
of configuration (modular increase in 
output, degree of concentration), robust-
ness to highly corrosive media and flexi-
bility of installation. n
  www.salttech.com

cyclones, the Dyvar units, with a modular 
structure. The brine from the reverse 
 osmosis is first pumped into a storage 
tank. From there it is fed into the circu -
lation system of the Dyvar plant and 
pumped through the cyclones several 
 times there. The water evaporates at 
about 95°C under a slight vacuum. The 
steam is continuously compressed and 
condensed in a heat exchanger. The 
 condensation energy that is released heats 
the brine in the circulation circuit.

During this process, the brine is con-
centrated to such an extent that crystals 
are formed – advantageously only in the 
evaporation cylinders. The salt crystals 
are continuously separated from the brine 
with an external separator, the ‘Solid 
Discharge Unit’ (SDU) and can be furt-
her dried according to customer require-
ments. 

Phosphoric acid to fertilizer

For the dairy in Leezen, Salttech  
adapted the Dyvar system in such a  
way that it concentrates 86 m3 of reverse 
osmosis concentrate per day. The result is 
an oversaturated concentrate that corre -
sponds to around 10% of the incoming 
volume flow. The dairy stores this highly 
concentrated solution of potassium chlo-
ride (KCl) and phosphoric acid (H3PO4) 
with a pH of 1. 

A specialist company collects it regu-
larly and processes it into fertilizer for 
agriculture. The clean condensate pro -
duced is continuously fed under gravity 
into the production plant‘s duct system. 
Additional reverse osmosis will soon 
 make it possible in Leezen to use the con-
densed water as germ-free process water, 
resulting in lower water consumption.

Operational Excellence

The Dyvar system is also easy and safe 
to use. The heat exchanger in the circula-
tion loop is made of high-quality titani-
um, for example. All other wetted compo-
nents are made of custom-made glass 
fiber reinforced polyester. 

This allows the recirculation loop  
to operate continuously under very low 
pH conditions. This is important as the 
pH of the incoming brine is around 3. 
This has the advantage that the brine does 
not have to be neutralized with caustic 
soda (NaOH). The Dyvar plant reaches 
its full capacity in about two hours after 

start-up. It can be started, run and  
stopped by remote control and shut down 
after each shift without having to remove 
the brine from the system.

And: No blocking or precipitation  
effects have occurred in the Dyvar unit 
since it was first commissioned in May 
2021. In addition, 90% fewer truck trips 
are required.

Should the authorities in future require 
Lactropot Germany to produce solid salts 
instead of the current liquid brine, the 
 supersaturated concentrate can be post-
treated: a controlled increase in pH to 
4–5 to a direct precipitation process 
 outside the Dyvar units. Solid salt is then 
obtained.

Outlook

As part of the commissioning of the 
first German dairy reference plant with a 
completely new technology for separating 
problematic high salt streams of the  
Dyvar type in 2021, a long-term develop-
ment project for the application area in 
the international dairy industry was  
successfully completed. At the same time, 
this technology gained worldwide recog- 
nition and application in a wide variety of 
industries, such as currently in the chemi-
cal and process engineering industries.

The plant for the German Lactoprot 
GmbH in Leezen near Lübeck, which is 
based on a one-step technology that is 
unique worldwide, has been running for 
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The complete Dyvar 60 system in the Lactoprot dairy in Leezen. The number „60“ means that the 
plant consists of 60 evaporation cylinders. Photo: Salttech

First published at UmweltMagazin 1-2/2023 
translated by Salttech B.V.


