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The Andersons Research Grant Program

Problem Identification and Related Research:
The Flowability Problem of Distillers Dried Grains with Solubles
Ethanol production has grown more than 570 percent over the past 20 years, and today
represents the third largest market for U.S. corn, constituting approximating 10 percent of the
annual U.S. corn production (USAD-GIPSA, 2004). The National Corn Growers Association
estimated that the capacity for ethanol production will double by 2005 to about 4 billion gallons,
potentially creating 7 million tons of distillers dried grains with solubles (DDGS). Dry grind
ethanol plants represent the fastest growing segment of the fuel ethanol industry in the U.S., and
accounted for 75% of U.S. ethanol production in 2004 (RFA, 2005). In dry grind processing of
corn to ethanol, an average of 2.7 gallons of ethanol, 18 pounds of DDGS, and 18 pounds of CO2
are produced per bushel of corn. DDGS is a high-protein, high-energy animal feed that is mostly
sold to local feedlots and is essential to the profit margin of dry grind ethanol plants. It is projected
that he increasing supply of DDGS will eventually glut local markets and prompt ethanol plants to
market their DDGS outside domestic livestock feed market. This means that DDGS will be
transported longer distances and even be in storage for longer periods. Effective transportation,
marketing, and certification of co-products, such as DDGS, are integral to maintaining the
efficiency and profitability of ethanol facilities (USDA-GIPSA, 2004).
Flowability of DDGS has been cited as one of the major hurdles to expanding existing
markets and developing new markets for DDGS (Cooper, 2005). Recently, the two remaining
Class A carriers, Burlington Northern and Union Pacific that were allowing DDGS transport in
their cars will no longer accept DDGS (Ethanol Producer Magazine, 2005). In addition, exporters
in the Pacific Northwest have refused to handle DDGS because of flowability issues, leaving
ethanol plants with the expensive option of leasing or purchasing their own hoppers (Cooper,
2005). Owning or leasing railcars puts an unnecessary financial and logistical burden on the
ethanol plants (Ethanol Producer Magazine, 2005). Industry experts estimate that this problem
adds approximately $6 per ton to the cost of shipping DDGS due to the need to lease or purchase
dedicated railroad cars for movement. Assuming these companies have no other reasons to lease
their own cars, this costs the industry approximately $39 million each year in transportation costs
alone. With ethanol production expected to nearly double by 2010, it could cost the industry more
than $66 million annually in lost revenues, unless this problem is resolved (Ethanol Producer
Magazine, 2005).
Feed nutritionists have expressed concerns about using DDGS for feed formulations due
to its inconsistency in composition and quality. Currently, there are no widely accepted market
quality standards by which DDGS is traded or that is used for determining the quality of DDGS in
the U.S. ethanol industry (Shurson, 2005). However, despite not having a grading system for
DDGS, there is price differentiation based upon subjective color evaluation (Shurson, 2005). It is
not uncommon to find a $20 to $30/ton market price differential between "golden" DDGS and
darker colored DDGS. Work conducted at the University of Minnesota by Shurson (2005) showed
that there is considerable variation in nutrient content and disgestibility, as well as physical
characteristics among DDGS sources compared to soybean meal. Particle size was highly variable
among DDGS sources, and can range from 200 to 2100 microns. Feed manufacturers avoid using
DDGS from sources that have very low average particle size because it doesn't flow through storage
bins and feeders. Likewise, they also avoid DDGS sources that have a high average micron size
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