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ELECTROSTATIC EVOLUTION: Long used to add value to fly ash from coal power, electrostatlcs can be a useful way to produce a higher-value DDGS in the
ethanol industry. Pictured is a fly ash separator, ready to accept feed.
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Tried and True, But New

Electrostatics, used for decades in other industries, show promise in high-protein
feed production at ethanol plants.
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OFF THE WALL: ST Equipment & Technology uses electrostatics to produce value-added feed coproducts from the ethanol industry. Pictured is a collection of

samples separated using electrostatics.
PHOTO: ST EQUIPMENT &TECHNOLOGY

As margins on ethanol products tight-
en or disappear, many ethanol producers
choose to focus on value creation from co-
products. Dried distillers grains with solu-
bles (DDGS) has long been an undervalued
coproduct.

But at 28 to 32 percent protein, it con-
tains too much protein to realize its full
value as ruminant feed, while at the same
time being too low in protein to be utilized
in high substitution ratios for monogastric
feeds like aquaculture, swine and poultry.
This is a common challenge across the ani-
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mal feed industry and represents a huge op-
portunity in the field of precision animal
nutrition, defined as providing an animal
with feed that precisely meets its nutritional
requirements. Other opportunities, such as
the rapid growth of aquaculture and the
high cost and limited availability of fish
meal, reinforce this market trend.

Dry, Wet and Electrostatics

Recently, multiple technologies have
entered the market to address the need to
generate a high-protein coproduct. Broadly
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speaking, these technologies can be classi-
fied into two segments: those that are inte-
grated with the ethanol production process
and operate on wet process streams; and
those that occur after the ethanol produc-
tion process and operate on dry process
streams. The wet technologies often utilize
a combination of separation methods that
rely on particle size modification such as
grinding, particle size segregation such as
filtration or screening, and density separa-
tion such as cyclone separation to separate
yeast from plant fiber. These systems may
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either be before or after the fermentation
stage, but in all cases the separation of
protein from fiber occurs before the dis-
tillers grains is dried. These wet systems
are integrated into the ethanol process and
therefore operate simultancously with the
ethanol plant.

By contrast, dry processing methods
are independent of the ethanol production
process, and instead operate on the DDGS
stream directly. Such systems often uti-
lize grinding, air classification or dry siev-
ing. One novel approach uses electrostatic
separation to generate high-protein DDGS
by removing fiber in an entirely water-free,
back-end process that is independent of
the ethanol production process.

Electrostatics is a phenomenon that
nearly everyone has experienced first-hand
in daily life, but few have encountered in an
industrial setting, Perhaps the most relat-
able example of electrostatics is the effect
of rubbing a balloon on a person’s hair. As
the rubber balloon comes in contact with
human hair, it removes electrons from the
hair. This is because rubber and most poly-
mers have a high electronegativity (affinity
for electrons). The balloon is left with a net
negative charge, having accumulated the
extra electrons, and the subject’s hair has
a positive charge. Of course, like electrical
charges repel each other, so the subject’s
hair stands up on end in an effort to maxi-
mize the distance between other positively
charged strands of hair.

In the case of DDGS, protein and fi-
ber acquire opposite electrical charge upon
contact with each other, allowing them to
be separated from each other in a high-
strength electric field.
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Growing Attention

Electrostatics is not a new phenom-
enon of course, and has a large number of
real-world and industrial applications. Elec-
trostatic separation has been used by select-
ed industries for many years. In minerals
processing and recycling applications, elec-
trostatic separation has been in commercial
use for at least 50 years. Electrostatic sepa-
ration of plant-based materials has been in-
vestigated for over 140 years, with the first
patent for electrostatic separation of wheat
flour middlings filed as early as 1880.

Recently, electrostatic processing has
received a great deal of attention as a meth-
od to concentrate plant proteins. This de-
velopment has accelerated in the past 10 to
20 years, with many research universities in
Europe and the U.S. applying electrostatic
separation techniques to a wide variety of
materials including DDGS, oilseed meals,
and pea and pulse proteins. From this re-
search, it is evident that electrostatic meth-
ods have the potential to generate new;,
higher-value plant protein ingredients and
products, and offer an alternative to wet
processing methods.

Methods of electrostatic separation
offer advantages over wet separation meth-
ods, including cost and operational flexibil-
ity from the ethanol production process.
Electrostatic separation methods also offer
the advantage of requiring no chemicals or
water, which makes cleaning easier since
the rate of bacterial growth is reduced in
dry products. And electrostatic separation
is mild, in that it does not change the func-
tionality of the native protein.
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Ash and Feed

ST Equipment & Technology has been
using electrostatic separation in industrial
applications since 1995 to process fly ash
from coal power plants. Over 20 million
tons of product fly ash have been pro-
cessed by the STET separators installed in
the U.S. alone.

Although to some, repurposing a tech-
nology to process fly ash (a glassy alumi-
nosilicate mineral left over from burning
coal for power) to concentrate plant protein
from DDGS may seem strange, in truth,
the DDGS market and the fly ash market
share a surprising amount of similarities.
For starters, both products are generated in
large volumes in the U.S., with an estimated
36 million metric tons of distillers grains
produced by the US. ethanol industry in
2019. By comparison, the U.S. coal-power
industry generated around 35 million metric
tons of fly ash in 2017. Both products are
sold at low margins, and their value is highly
dependent on processing and transporting
large volumes at low costs.

And both DDGS and fly ash ultimate-
ly derive their value from displacing other
higher-cost materials. Fly ash substitutes for
cement, the most expensive component in
ready mix concrete. DDGS competes with
other protein sources such as soy, canola
and sunflower meal, among others.

And both DDGS and fly ash have had
to make the journey from low-value waste
stream to value-added coproduct. Fly ash
was long considered a waste product to be
landfilled, until low-cost technologies enabled
it to be recycled as a value-added component
in ready mix concrete. DDGS has made a
similar evolution, from being considered a
low-value feed material nearly given away, to
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PRODUCT POUR: The ethanol industry is
increasingly turning its attention to high-protein ~ +*
coproducts to diversify and expand margins.
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becoming a consistent manufactured feed in-
gredient that’s globally exported, and increas-
ingly sold under trademarked names with an
emphasis on quality and consistency.
Ultimately, it looks likely that the long-
term trend of maximizing the value of etha-
nol coproducts, including distillers grains, will
continue. Processing technologies will con-
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tinue to be critical to maximizing the technical
performance of protein coproducts, and ulti-
mately shaping their value creation potential
for the ethanol industry.

These technologies will need to demon-
strate consistent performance, high reliability,
low operating cost and rapid return of capital
to end users, at a time when the ethanol indus-
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try faces unprecedented challenges and needs
new sources of revenue.
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