
Corn Dry Fractionation Technology and RFS2 Implementation 

 

Every industry experiences significant 

events and paradigm shifts that open 

the door to new technology.  The U.S. 

ethanol industry is no exception.  After 

a severe downturn, a recently 

implemented Renewable Fuel 

Standard, and negative campaigns such 

as “Food versus Fuel” and 

“Greenhouse Gas Emissions,” the 

ethanol industry now faces a 15 billion 

bushel cap on corn-based production as 

mandated by the Environmental 

Protection Agency.   Questions abound 

as to which technology will provide the 

best answer to meet the needs of the 

industry. 

 

  Cereal Process Technologies, LLC 

(CPT) is a technology company based 

in Overland Park, Kansas.  CPT’s corn 

fractionation system is a proven 

technology that can provide a pathway 

to other “advanced technologies” and 

make those technologies more viable to 

the industry.  CPT fractionation is 

utilized in edible corn mills, industrial starch plants and the largest fractionation facility in the 

world, which creates concentrated starch for ethanol.  The technology has recently been installed 

at the National Corn to Ethanol Research Center (NCERC) in Edwardsville, Illinois, a 24,000 

square foot facility that will conduct pilot plant research for ethanol from fractionated feedstock, 

high quality food and feed products, cellulosic and biomass co-products.   

 

Corn fractionation is the separation of whole corn into its primary components –endosperm, 

germ and bran.  State of the art corn dry milling systems employ highly efficient and economical 

processes to provide endosperm, a concentrated starch stream, to the ethanol plant.  Components 

that do not easily convert into ethanol are removed before the ethanol process, making the 

ethanol plant more efficient, saving both energy and water. The removal of non-fermentable 

components also allows the plant to increase capacity and opens the door for value-added co-

products such as corn oil.   Previously, edible corn oil was only produced from germ from  large 

wet corn mills.  Another characteristic that distinguishes fractionation from conventional ethanol 

is the ability to create a bran stream containing a high amount of cellulose, hemicellulose, and 

lignin that can be combusted in a biomass boiler or converted into cellulosic ethanol. 

 

CPT's precision milling technology captures the highest level of available starch – while keeping 

non-fermentables out of the ethanol plant.  Therefore, delivery of starch into the ethanol plant is 



consistent, leading to fermentation predictability and efficiency.  The starch-dense endosperm 

stream also creates a slurry which is far less viscous than that from ground whole corn, resulting 

in less fouling and abrasion.  Since the endosperm stream contains much less non-fermentable 

components than whole corn, the capacity of the ethanol process is increased by up to 20% or 

more with essentially the same ethanol asset.  Fractionation replaces the non-fermentable 

material contained in whole corn with the highly concentrated starch in the endosperm.     

 

Fractionation systems are constructed in modular form and capable of processing up to 800 

bushels of corn per hour per module.  Modules contain all of the necessary equipment to make 

the milling separation and have common whole corn delivery systems and co-product collection 

systems.  Simply aligned in sequence or parallel, they can easily be sized to fit ethanol bio-

refineries of all sizes and layouts of varying complexity.  Each module operates independent of 

the others, can be commissioned quickly, and the measurable, repeatable adjustments to the 

process can be made while the units are operating.  In only five steps, corn kernels are precision-

milled into three separate components.  From the time the whole kernel enters the fractionation 

plant to the time its separated streams are delivered takes less than four minutes.  One of the key 

advantages in CPT’s technology is that the germ is removed in the first step of the process.  The 

result is a highly yielded germ stream that contains 21% or more oil content – slightly more oil 

than a soybean.  The proprietary degerming process is a fundamental component of the CPT 

process, which was invented by R. James Giguere nearly 50 years ago specifically to improve 

dry corn milling yields and process efficiency beyond what was commercially available at the 

time.  Today, Jim's milling theory is in commercial practice as it has been for over 30 years, and 

CPT continually improves the technology for an ever-expanding array of end uses.   

 

 
 

When evaluating a fractionation technology, it is important to determine the degree to which the 

components have been separated, as well as the yield of the components.  Quality and Quantity 

of separation are key.  In addition, the ability to control the quality and quantity of the co-product 

streams translates into a user locking in the best value for a given set of market conditions.  By 

diversifying the co-product base, ethanol producers who add fractionation can reduce their 

exposure.  Fractionation offers the potential to sell to various markets, and fractionation's 

flexibility protects the user from fluctuations in specific markets by allowing them to shift the 

production towards a more stable market.     



Conceptually, fractionation fits into the ethanol plant process as shown in the following diagram. 

 

 
 

The CPT Process 

CPT uses a patented process that has been commercialized for more than 30 years.  The process 

is designed to be a "bolt on" retrofit to an existing ethanol plant or integrated into a green field 

design.  The short summary that follows describes the process by which corn is milled before 

conversion into ethanol. 

 

Cleaning and Conditioning 

When delivered to the fractionation plant, the corn is cleaned of cobs, stalks, tramp metal and 

stones.  Starch rich fines or “thrus” from the cleaning process are collected and spouted to the 

degermed debranned corn (DDC) for delivery to the ethanol plant.  Attention to even the smallest 

amount of starch is a hallmark of the CPT milling system.  Next, corn is prepared for 

degermination in a conditioning step.   

 

 Degerming 

The corn is conveyed through a tramp metal magnet 

once more to assure protection of downstream 

equipment.  At this point, the corn is delivered to the 

degerminator and the germ is removed intact and in 

whole condition. Removal of the germ in the first 

step assures better storage and handling 

characteristics as well as better oil quality.  

 

Roller Milling 

From there stream dividers evenly distribute the 

endosperm to a set of roller mills that apply pressure 

to the degermed corn particles by counter rotating 

steel rollers.  This causes endosperm to be ground finer while the germ stays intact.   



Separation and Sizing 

Corn components are sifted, sized and sent through aspirators for separation.  The bran stream 

passes through a bran finisher to remove any attached endosperm particles. 

Finally, mechanical conveying equipment collects and combines the DDC, germ and bran 

streams from each module. 

 

Each step is computer controlled and monitored via Human Interface system.  Flow rate 

throughout the plant is directed by an automated program developed by CPT. 

 

Renewable Fuel Standard Compliance 

On July 1, 2010 the new Renewable Fuel Standard (RFS2) came into effect, creating 

opportunities, obligations and limitations for the Renewable Fuel Industry.  The RFS2 regulation 

“carved out” opportunities for cellulosic ethanol, biodiesel and other “Advanced Biofuels” while 

putting a cap on “starch based” ethanol at 15 billion gallons. Fractionation is considered an 

“Advanced Technology” by the EPA and may be required for new and expanding plants to 

qualify for RIN generation.  Fractionation is considered an Advanced Technology because of 

significant energy savings gained in the ethanol process and associated reduction of GHG 

emissions and the production of germ from which food products such as edible corn oil are 

obtained.   

Most existing ethanol facilities are “Grandfathered” into RFS2 and submitted their air permits to 

the EPA to prove their “Baseline Volumes.”  Their baseline volume is defined as 105% of the 

capacity permitted prior to December 31, 2009. For example, a 100 million gallon per year 

ethanol plant that commenced construction prior to December 19, 2007 should have been 

grandfathered in with a baseline volume of 105 million gallons per year, meaning that it is able 

to generate RINs for up to 105 million gallons per year of ethanol.  If the plant wishes to produce 

more than 105 million gallons or expand its capacity through capital improvements, it can only 

do so if the expansion follows a fuel production pathway approved by the EPA.  New and 

expanding plants must use up to two of the Advanced Technologies depending on the percentage 

of DGS that is sold wet.   

When combined, corn fractionation with deoiling and corn oil extraction is not only acceptable 

to the EPA, but also a profitable alternative to ethanol plant owners.  For an industry faced with 

capacity constraints and potential subsidy reductions, fractionation technology may be poised to 

shift the industry into a new gear! 
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