


If asked to guess the fastest-growing industry in the world today, many of
us would probably think biotechnology. We@ be wrong. Pulling out ahead
in the race for that distinction is the ethanol production industry, with
a futur e that appears secure N any €CONOIM Y. Texr JEANNETTE CEZANNE PHOTO JANN LIPKA

ETHANOL

Fuel for the economy

thanol hasstopped being viewed asa ni che fuel extender and

isnow accepted asan impo rtant petrol componen t, valued for

its octane and oxygen content. It isalso a valuable contributor
torural economies, toindividual consumers, to energy and economic
security, and may be the best option currently available for dealing
with greenhouse gases.

What Band where Bis ethanol? Ethanol isaliquid alcohol
fuelwith vapour that isheavier than air. It can be produced from agri-
cultural products containing starch or sugar such ascorn, grain and
sugar cane.

Worldwide, ethanol production and useison therise. Theprimary
area of growth isthe Americas, with Brazil the world leader and the
United States poi sed to overtake it in the near futur e. Canada, too, is
in the midst of a nationwide ethanol expansion programme. The
European Union isstill working on a coherent biofuel strategy, but
production isstill increasing, with Spain, France, Germany, Italy, and
Russia all actively pursuing greater production levels. In Africa, the
leader isthe Republi c of South Africa, using mol assesto produce 70%
oftheregion@ethanoI.And Chinaisin theforefrontin Asia, followed
by Thailand and Indi a.

The challenge presented on the world stage isthat most alterna-
tive-fuel programme senjoy subsidie s, tax breaks, or both; large-scale
impo rts could potentially disrupt the cycle of local production . Most
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ethanol is currently being consumed by the country producing it,
though this situation is bound to change as more areas support
ethanol production.

New markets and record production The United States
ethanol ind ustry iscomp rised of 72 production facili tiesin 19 states.
It is capable of producing more than three billion U.S. gallons of
ethanol each year. Each 40-million U.S. gallon plant establi shed sup-
ports 700 new permanent jobsand generatesUSD 1.2 million in new
annual local and statetax in come.

Theethanol industry hasopened a new market for corn growers,
allowing them to turn a highe r probt than ever before. The resulting
boost to the agricultural economy has cut farm programme costs
and taxpayer outlays. Ethanol production throughout the U.S. has
beenrespon sible for morethan 40,000 jobs, according to the Nation-
al Corn Growers Association, and both directly and indirectly adds
morethan six billion dollarsto the American economy each year by
boosting surrounding economie s.

Much of the recent expansion isdueto the unprecedented growth
of farmer-owned cooperativesthat areinvesting in new ethanol pro-
duction facilities. According to the Renewable Fuels Association,
more than 900,000 farmersin the U.S. are members of ethanol pro-
duction co-ops.

Andit@not just theethanol itself that isdrivingtheeconomy. One
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Ethanol yields 134 % of the energy
usedto grow, harvest, and process
the corn. Petrol, on the other hand,
yields merely 80% of the energy used
to produce it.

bushel of corn yieldsat least 2.5 U.S. gallonsof ethanol, which isderived
from thestarch in thecorn. However, depending on thetype of facili-
ty, anumber of second ary products arealso produced, in cluding corn
oil, carbon dioxide, sweeteners, gluten feed and DistillersDried Grains
(DDG). These by-products can often be tremendous money-makers
for both the production plants and the surrounding comm unities.

Cleanfuel for a cleaner environment Ethanol isnon-toxic
and water-soluble. Unlike the MTBEthat it isreplacing in mo st states,
ethanol does not pollute groundwater resources. When petrol is
spilled, the brst of its componen tsto quickly, safely and natur ally de-
grade isethanol.

TheU.S. Environmental Protection Agency estimatesthat petrol is
the largest source of artibcially-created carcinogens. Ethanol adds
oxygen to petrol, helping it burn more completely and reducing ex-
haust carbon mono xide emisson sby asmuch as30%. It also reduces
toxic emissionsby 30% and exhaust volatile organic compoundsby
morethan 25%.

The U.S. Department of Agriculture analyzed the life cycle of
ethanol, from cornpbeld to car,and concluded that ethanol yields134 %
of the energy used to grow, harvest, and processthe corn. Petrol, on
the other hand, yield smerely 80% of the energy used to produceit.
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The United Satesiscurrently considering a Renewable Fuels San-
dard, amandate that would require a percentage of the nation al fuel
supply to be provided by renewable domestic fuels such as ethanol
and biodiesel. Renewable fuelsbfuelsmade from materialsthat can
be contin uously reproduced Btake carbon from the atmo sphere and
energy from the sun to produce biomassthat isthen converted into
liquid energy such as ethanol. The RFS would reduce crude oil im-
ports by 1.6 thousand million barrels by 2012 according to a 2002
study by AUS Consultants.

Ethanol-blended petrol, known as E-10 unleaded, has been
used in American carsfor the past quarter of acentury. Every major
carmaker approves the use of E-10 in their vehicles. The petrol
improvesengineperformanceby addingtwo to three pointsof octane,
keepsenginescooler, actsasafuel pipeantifreeze, helpskeep fuel in-
jectorscleaner, and can beusedin any kind of vehicle.

Futureconsumption ismovingin thedirection of ahigher ethanol
percentagein blended petrol. Chevrolet, for example, hascommi tted
to converting most of its Reet vehiclesto E-85, upping the amount of
ethanol to eighty-bve percent. Three million E-85 vehicles are cur-
rently on theroad in the United Sates. Approval of ethanol blends
can befound in the owner@manual of your car under referencesto
petrol or refuelling.

Going with the grain Ethanol production and ethanol use are
both on the increase, throughout the U.S. and worldwide. In the
United Sates, the passage of the Clean Air Act amendmentsof 1990
(requiring the sale of oxygenated fuelsin areaswith unhealthy levels
of carbon monoxide) provided an impetus for the demand for
ethanol asan oxygenateblended with petrol. Thisisclearly the direc-
tion of the future.
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From the left: Keith Kor of Corn Plus, Mark Lauderbaugh of Trident Process

and John Robertson and Dell Hummel of Alfa Laval.

The ethanol option

In Winnebago, a small town in the south
of the state of Minne sota, an ethanol
producer called Corn Plus has teamed
up with Alfa Laval to become one of the
world® top producers of ethanol.

TEXT JEANNETTE CEZANNE PHOTOS STEVE NIEDORF

equally well applied to southern Minnesota. Here, too, the

land stretchesout Rat to the horizon, punctuated only by the
occasion al spinne y of treesgrouped around farmho uses. Thisis, after
all, farming country Bcorn country. And in themiddleof it all isapro-
duction facility turning the golden corn into another sort of gold:
ethanol for fuel. Keith Kor, general manager of Corn Plus, couldn®be
happier. G can®im agine doing anything else,Ohe says.

They call Montanathe Cbig sky country,Obut the name could be

A coope rative BPand coope rating! Bindustry Owehave
750 shareholderswho arepredominantly farmers,OsaysKeith Kor. Qt®
afarmer-owned cooperative venture.OThismeans, he explains, that
thefarmerswho supply thecorn totheplant arealso itsshareholders.
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Qf you own 5,000 shares, yoqu expected to deliver 5,000 bushels of
corn,Oheadds. For thosewho cannot do so, acorn-pool serviceispro-
vided. OThe farmersthat have invested in Corn Plusdid so for corn
pricesarelow. They will always get the average price of the corn and
will hopefully get a®alueadded@hequeat theend of theyear,Onotes
Kor.

Itisacuriously comm unitarian ind ustry. Gt used to be, when you
heard about an ethanol plant shutting down, you went, YeslOsays
Keith Kor. Ovou thought, weQe still going and weQe better than they
were. But now it@not that way, it@ everybody working together to
make the ind ustry grow, and that@what it@doing. OAdds Dell Hum-
mel, senior salesengineer of AlfalLaval in the USA AtGasmall world.
Everyoneknowseverybody else, and there@asenseof all beingin this
together.O

Thereisadebnite sense of shared successin the ind ustry. ONe try
to work together. If certain plants have problemsthey can call one of
the other plants. Or,Ohe adds, with a debnitetwinkle in hiseye, Gor
example, they might call to ask, ®low are your Alfa Laval heat ex-
changers working out?@®Mark Lauderbaugh of Trident Process, the
local Alfa Laval representative agrees, Gt@an open industry.OM eet-
ing s, trade shows, and info rmal get-togethersall bring producers and
production facili tiescloser together, and QveOe always talking about
the ind ustry,Onod sKor.
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Jerry Mosloski , plant manager

of Corn Plus, discusses the per-
formance of the decanters with
Alfa Laval® Dell Hummel.

At®a small world.
Everyone knows
everybody else,
and there®a
sense of all being
in this together.O

Dell Hummel, Alfa Laval

The plusin Corn Plus Successhasbrought growth to Corn Plus.
ONewent through an expansion in September of 2001,0Kor explains.
That was when Corn Plus also did something about the problems
they had been having with Bow issues, plugging, and downtimein
their origin al heat exchangers. They contacted Alfa Laval and bought
threewide gap plate heat exchangersfor fermenter cooling. CThe heat
transfer was good, and the investment more than paid for itself in
downtime.OSo Kor started looking at the centrifuge side and by the
summer of 2003 the new decanter centrifugesused to makethe stil-
lageinto animal feed started up. In addition, Corn Plusacquired an
AlfaVap for evaporation of the decanter centrate, and one AlfaCond
plate conden ser. Another plate evaporator isgoing in later thisyear.

And there@morechange in store.

OWe(e in the middle of an energy crisis,Onotes Kor. OThe cost of
natural gasisextremely high. We@®eplanningto put in a Ruidized bed
incinerator that will burn biomassproductsto createsteam torun the
plant.Olt@expected that thisprocesswill replace 75% of Corn Plus®
natural gasusage and will be online by April of 2005. CThat will also
take care of our environmen tal issuesthat we havewith the pollution
control agency in regard to our drier stack gases. We®e goingto bethe
brst oneson theblock to do that, and wele pretty excited about it,0
Kor says.

From cornbeld to fuel tank There are two commonl y used
processesfor creating ethanol; wet millingand dry milling. GCorn Plus
wasthe brst dry mill ethanol plant in Minnesota,Onotes Keith Kor
proudly. Cornisdelivered to theplant by Corn Pluscooperative farm-
ers, whereit isground into meal. The meal isslurried with water to
form amash, with enzymesto convert the starch to sugar.

The mash isprocessedin a high- temperatur e cooker to reduce bac-
teria levels before fermentation begins. It isthen cooled and trans-
ferredto fermenterswhereyeastisadded and the conversion of sugar
to ethanol and carbon dio xide begins. Alfa Laval supplie sthe heat ex-
changersusedto heat and cool the cornme al-enzyme mi xtur e.
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Consumption is moving towards a higher ethanol percentage in blended
petrol. Three million E-85 vehicles are already on the road in USA.

Thefermentation processtakesforty to bfty hoursto complete, dur-
ingwhich timethemash isagitated and kept cool, enablingtheyeast to
work. After fermentation, theresulting beer istransferred to distillation
columnswheretheethanol isseparated from theremaining stillage.

The still agegoesthrough an Alfa Laval decanter that dewatersthe
residual corn solids (primarily protein and bbre) to form a cake. The
water removed by the decanter still containssoluble solidsand that
stream issent to an evaporator whereit isconcentrated into a thick
syrup. Thedecanter cakeand evaporator syrup arecombined and sent
to adryer to produce a high-quality livestock feed. Indeed, these so-
called by-products are essential in economi cterms: when asked how
much theby-productscontributeto theprobt, Keith Kor laughs. CThe
by-product isthe probt!Ohe says.

The CO2 released during fermentation is captured and piped di-
rectly to Dixie Carbonics, a company located adjacent to Corn Plus,
whereit isused to manufacturedryiceand liquid CO2 for beverages.

an international magazine from alfa laval



Corn Plus’s profitable “by-product”,
the high- quality DDGS (Distillers Dried
Grains with Solubles ) for animal feed.
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Maintenance manager Gary Lium controlling the operator panel.

The futur e is here Turn into Corn Plus’s driveway, and the brst
thing you’ll seeare the fuel pumps: 90% petrol, 10% ethanol in one,
15% petrol, 85% ethanol in another. No one loses sight of the end
product, even as the corn trucks trundle past the pumpson their way
to deliver their loads of corn to the grinders. At Corn Plus, it is clear
that the futureis already here. “There are alot of vehicles that are ac-
cepting ethanol,” says Gary Lium, maintenancemanager at the plant.
“They’re called Rexible fuel vehicles DFFVs. You see them more and
more these days.” Especially herein the Midwest, home to nearly all
of the ethanol production facili tiesin the Uni ted States.

FFVs arenow avail able in nearly every vehicle category. “We're ex-
tremely conbdent about thefuture,” afprms Keith Kor. At least twenty
of the co-op members and employees are driving Rexible fuel vehi-
cles; Keith Kor’s own truck takes E-85. So it’s fair to say that, for them,
the futureis today’s reali ty.

Educationis key Corn Plus, likeall other U.S ethanol producers,
faces some serious challenges moving forward. The biggest issue, ac-
cording to Keith Kor, is that of education: “We don’t have enough
qualibed peopleto run theplants,” hepoints out. “Thereare now two
schools herein theMidwest that are providing training for theindustry.
It’s atwo-year programme, and it’s growing. And westill need more!”

Educating the publicis essential. “It’s the fastest-growing in dustry
in theworld, and that usually surprises people,” says AlfaLaval’s John
Robertson. “You have to wonder why.” Keith Kor agrees. “I think the
biggest challenge today is to educate the public on the benebts of
ethanol,” he says. Thereis agreat deal of misinformation about. Kor
citesarecentarticlein anational newspaper that was “just wrong. But
it’s very poli tical. Here we have something that’s renewable, good for
the environmen t, and grown herebit’s notimpo rted.”

Perhaps that is the most attractive aspect of ethanol. Locally-
grown biomass (grapes in France, sugar cane in Brazil, cereals and
corn in China, etc.) is producing ethanol for local use, reducin g de-
penden cy on foreign impo rts, and helping countries solve their own
fuel challenges. And that’s something thatis good for everyone.
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Corn Plus has installed a number of plate heat exchangers
from Alfa Laval for different duties.

A showcase for
distillery equipment

Alfa Laval sold a package of
equipment to the Corn Plus distill-
ery at the end of 2002; two NX 944
decanter centrifuges for stillage
dewatering, three MA 30 wide gap
plate heat exchangers for fer-
menter cooling, one AlfaVap
EC600 for evaporation of thin
stillage and one AlfaCond plate
condenser.

The plant came online using
heat exchangers from another
supplier but there were problems
with Bow and plugging and with a
general lack of reliability. Alfa
Laval then sold Corn Plus its fer-
menter coolers that led to more
equipment purchases. OWe didn®
look back after that,Osays Keith
Kor, general manager of Corn
Plus. CThe reliability and the pro-
ductivity were exceptional.O

The distillation process at Corn
Plus initially involved four 30-
year-old decanter centrifuges that
had become costly to maintain,
with high power consumption
and poor separation. The cake
was too wet (sending too much
moisture to the dryer) and the
centrate was too dirty (reducing
evaporator effectiveness).

Corn Plus is very pleased with
the NX machines, which replaced
two of the old decanters. The new
decanters are effcient, easy to
maintain and control and they have
low noise and vibration levels.

QWe couldn®be happier about
the relationship we have with Alfa
Laval,Gsays Keith Kor. QAll the
maintenance is done onsite,
which reduces downtime, and
Alfa Laval trains our people. The
proof of the relationship is in plans
for the future. We®e ordered a
centrifuge that® going to be deliv-
ered in July, and my goal is to
have yet another new centrifuge
by the end of the year.O

Dell Hummel, Alfa Laval adds
QCorn Plus has become areal
showcase for all of our distillery
equipment. That alone speaks
volumes about the relationship
we share.O
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