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Abengoa
Rotterdam, The Netherlands Abengoa is a leader in the development
of new technologies for the production
of biofuels and the sustainability of
raw materials, thus dedicating a large
amount of resources to research work.
Abengoa is one of the main producers
of biofuels in Europe (with a production
capacity of 1,500ML), followed by
United States (1,400ML) and Brazil
(200ML), with a total production
volume of over 3,100ML.

The Client’s Needs
Abengoa started the
first construction phase
for its new biofuels
plant, located in the
Europoort, Rotterdam,
in September 2007.
The 127 million gallonsper-year capacity plant
began operations during
the last quarter of 2009.
Prior to construction,
Abengoa
planned to
produce 360,000 tons annually of Distillers Dry Grains with Solubles
(DDGS) from this facility that could be sold as animal feed. Wheat would
be the primary feedstock, but the facility desired to have the flexibility to
use corn depending on market conditions and availability.

Project Description
Corn, and especially wheat, present a challenge for conventional methods
of water removal from thin stillage to produce DDGS. The viscosity of
the stillage dramatically increases as the concentration factor becomes
higher. Falling film evaporators, normally used for initial concentration of
the stillage prior to final drying, experience issues when reaching 20-30%
total solids (TS). This results in fouling of the heat transfer surfaces with
subsequent plugging, frequent cleanings, and system down time.
Abengoa contacted Veolia Water Technologies to discuss alternative
process designs that would be a reliable solution to the issues associated
with water removal from thin stillage. Veolia has several successful
evaporator installations in biofuels production facilities in North America
and Europe.
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Technology Solutions
Though falling film evaporators are an efficient method
to remove water, they experience difficulties when they
approach higher concentrations due to the viscosity of the
syrup, especially with wheat feedstock. In order to overcome
this issue, Veolia designed the process to operate the HPD®
falling film evaporators at a much lower concentration to
prevent fouling.
Veolia proposed the use of proprietary HPD® Enhanced High
Solids Concentration (EHSC) evaporation technology following
the falling film evaporators in order to manage the viscosity and
reduce potential fouling of heat transfer surfaces. This would
not only provide stable system operation and availability, but
also achieve a higher than normal concentration of 35% TS of
the syrup that was desired by Abengoa.

Pilot Testing Confirms Design
In order to confirm the design parameters for Abengoa’s
Rotterdam facility, Veolia conducted a series of tests that
included both analytical data and on-site pilot testing using
worst-case conditions. The feedstock of corn and sorghum
stillage was provided from Abengoa’s facility in Galicia, Spain.
These results would then be compared to previous tests using
wheat stillage.
Pilot testing over several days on both corn and sorghum
revealed that HPD EHSC evaporation technology could
consistently process the stillage up to 45% TS with stable
operation with no fouling or scaling of tube surfaces.
Based on this data, it was concluded that the system would
have no difficulties with the specified concentration of 35% TS
that would be normal operating conditions for both wheat and
corn feedstock.
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The Results
Veolia Water Technologies was awarded the design
and supply of the stillage concentration system for
Abengoa’s facility in the Netherlands based on the
process design confirmed by analytical and pilot
testing.
The system, since startup of the facility, has
operated to design parameters, consistently
producing 35% TS. No significant fouling has been
observed in the HPD evaporation units to date.

Veolia Water Technologies Communications - 9/2015 - © Veolia Photo Library

The EHSC system design promotes turbulence of the
concentrated syrup to minimize scaling of the heat transfer
surfaces and consume much less power than standard, forced
circulation evaporators. This technology is a proven method
of processing highly viscous process streams and has been
successfully operated in several biofuels plants in the United
States and Europe that use both wheat and corn as feedstock.

