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Alternative Feedstocks Program 

The U S .  Department of Energy (DOE) Alternative Feedstocks (AF) program is forging new links- - 
between the agricultural community and the chemicals industry through support of research and 
development (R&D) that uses ‘kreen” feedstocks to produce chemicals. The program promotes cos& 
effective industrial use of renewable biomass as feedstocks to manufacture high-volume chemical 
building blocks. Industrial commercialization of such processes would stimulate the agricultural - 
sector by increasing the demand of agricultural and forestry commodities. New alternatives for 
American industry may lie in the nation’s forests and fields. 

A Fresh Approach 

The AF program provides new approaches to 
research partnerships. A unique consortium of five 
DOE national laboratories has been formed that can 
provide industry with easy access to the national lab- 
oratory system and can offer new approaches for 
collaborative research. The objective of the consor- 
tium is not to commercialize technology directly, 
but rather to provide industry with a broad range of 
expertise and to help lower the risk of new process 
development through federal cost sharing. Successful 
partnerships have been formed and are focusing on 
developing economic, environmentally friendly tech- 
nologies for producing chemicals and materials from 
renewable resources. 

The focus of the clean fractionation research is to ~~ 

demonstrate to industry that one technology can = 

successfully separate all types of feedstocks into 
predictable types of chemical intermediates. -T 

The following criteria are being used to define 
a successful process: 

Selective separation of each component of a renew- 
able feedstock, in which selectivity is defined as 
the ability to obtain these fractions with little or- 
no cross-contamination between One component 
and another 

after separation 

- 

. to and isolation of the components 

High-yield recovery of each component 
~ 

Clean Fractionation of Biomass Conversion of components to chemicals with 
little or no additional purification needed - 

The AF program is conducting ongoing research on 
a clean fractionation process. This project is designed Economic viability of the process itself. 
to convert biomass into materials that can be used for 
chemical processes and products. Like the petrole- 
um-cracking process, which separates a chemically 
complex crude oil mixture into predictable starting 
materials for industry, clean fractionation separates a 
siBgZe feedstock into individual components cellulose, 
hemicellulose, and lignin. 

R&D for this project is currently under way at the.,.: 
National Renewable E~~~~ Laboratory. 

The first step in the clean fractionation process L- 
is to treat biomass with a proprietary solvent 
mixture that dissolves the lignin and hemicellu- --=- 

lose components. This can be considered under _IC 

the broad category of organo- 
solv pulping. The cellulose; 
fraction is produced as an -. 
undissolved solid. Clean ca- 
lulose is obtained by a wash/ 
dry step. A second separation 
is then performed on the sol- 

lignin from the hemicellulose. 
The lignin fraction is isolated 
as a solid; the hemicellulose 
remains in solution. 1 
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Clean Fractionation Process 
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Clean fractionation is a very simple process that 
yields products with less than 3% cross-contamination 
between fractions. The lignin fraction is 94% pure, 
and the cellulose fraction is 97% pure. Hemicellulose 
is less pure, and work is continuing to improve its 
puritv. Limin and cellulose recovery rates from bio- 

Researchers and businesses are excited about 
preliminary results; now the challenge is to develop 
new markets. These markets may include the pulp 
and paper industry for peroxide-bleached cellulose- 
and new lignin-derived products, and the cellulose: 
ester industry. - -  

mass areboth 95%. This process, which meets the 
research goals, is simple, is selective, and produces 
high yields of predictable starting materials. 

Opportunities for small businesses also exist because 
the process is suitable for small-market applications. 

For more information on this technology or the 
DOE Alternative Feedstocks program, contact: 

Joo Bomll Qlorla Kulera 
Clean Fractionation Project 
National Renewable Energy 

161 7 Cole Boulevard 
Golden, CO 80401-3393 
Phone: (303) 384-6276 
Fax: (303) 384-6103 
Internet: bozellj Qtcplinknrel.gov 

Alternative Feedstocks Program 
US. Department of Energy 

loo0 Independence Avenue, SW 
Washington, DC 20585 
Phone: (202) 586-8091 
Fax: (202) 5863180 
Internet: gloria.kulesa@ hq.doe.gov 
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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency 
thereof, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or use- 
fulness of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any spe- 
cific commercial product, process, or service by trade name, trademark, manufac- 
turer, or otherwise does not necessarily constitute or imply its endorsement, recom- 
mendation, or favoring by the United States Government or any agency thereof. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof. 
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