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Goal:  
• To develop a fundamental 
understanding of the relationship of 
process conditions with DDGS 
physical and chemical characteristics 
and their interaction with 
environmental conditions, primarily 
humidity that result in product 
caking.  
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Statement of Problem: 

Corn Dried Distillers Grain with Solubles (DDGS) is a granular bulk co-
product of the corn grain ethanol production process and is primarily used 
as a livestock feed. DDGS is prone to caking and liquid bridging during 
transportation and storage under variable conditions which affects its 
flowability. The chemical properties of DDGS particularly influence 
DDGS interaction with environmental humidity which in turn influences 
caking, quality and shelf-life. However, there is no understanding or 
quantification of the influence of chemical composition on DDGS caking 
or how caking evolves under favorable environmental conditions.  
 

Objectives:  

The working hypothesis of this study is that the chemical properties of 
DDGS have a major influence on its caking behavior and thus could be 
used to predict its caking behavior. Direct and indirect methods will be 
employed to investigate the effects of moisture content, relative humidity, 
temperature and storage time on the caking behavior of DDGS with 
different chemical properties. The specific objectives of this study are to: 

1. Develop a model for predicting the sorption behavior based on 
chemical composition. 

2. Understand and predict the onset of caking and its evolution under 
changing relative humidity and temperature environments using various 
tools which include: glass transition temperature and particle level 
microscopic studies using Scanning Electron Microscopy (SEM) and 
Atomic Force Microscopy (AFM).  

3. Determine and model the effect of caking on bulk flow behavior of 
DDGS influenced by storage time, temperature and relative humidity.  
 

Current Activities & Future work: 

DDGS production process conditions (WDG:CDS ratios and percent 
recycle) affects the chemical composition. Plant-scale experimental trials 
of DDGS production using various process conditions have been 
completed. The effect of chemical composition on moisture sorption 
behavior of DDGS, at different temperature, was studied. Artificial neural 
networking was used to find the influential chemical component affecting 
the sorption behavior of DDGS. Based on this result, the Four-
component model (for predicting the EMC from chemical composition) 
was modified to include the glycerol component in the prediction model. 
Additionally, NIR spectra of the samples were collected to build a library 
of spectra for calibration in the near future. The study on effect of 
humidity on liquid bridging in DDGS (single particle level) using scanning 
electron microscope is in progress. Irreversible changes in liquid bridges, 
due to increase in relative humidity, was noted for DDGS particles. The 
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plasticization behavior of DDGS chemical components and the 
interaction between chemical components with moisture will be 
characterized by assessing the glass transition behavior at various moisture 
levels. The change in flow behavior due to storage and transportation of 
DDGS in different environmental conditions will be studied. An NIR 
model will be developed to predict the caking behavior of DDGS from its 
chemical composition, thereby enabling ethanol plants to measure this 
parameter in-house using NIR prior to shipment. 

Impact: 
The model developed to predict the caking behavior of DDGS and thus 
potential flowability problems using its chemical composition will enable 
the use of NIR technology which is available in ethanol plants. Results 
from this study will be used to develop a quality control management 
system for DDGS during production.  

 

 

 

 


