
Introduction
The chemical process of oxidative age-hardening in asphalt pavements is one 
of the major distresses leading to hot mix asphalt (HMA) pavement failure as 
evidenced by fatigue and thermal (low temperature) cracking.

Research investigations at the 
Western Research Institute 
(WRI) prior to 2005 suggested 
the addition of lignin may 
reduce the oxidation rate 
of asphalt binder. Research 
efforts by Bishara, Robertson, 
and Mahoney (2006) at 
the Kansas Department of 
Transportation’s Research 
Chemistry Laboratory in 
2005 also suggested the 
addition of lignin to asphalt 
binder appeared to reduce 
the oxidation rate of the 
binder, and therefore, had the 
potential to be an antioxidant 
for HMA pavement.
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To download the full report, visit http://kdotapp.
ksdot.org/kdotlib/kdotlib2.aspx and do the 
following:

1. Enter FHWA-KS-16-17 in the search box. 
�. Click the Search button to the right of the  
     search box.
3. You may have to scroll to find the specific  
     report. 
4. To download the report, click on the title of  
     the report to open the PDF file and save it   
    to your hard drive.

 

If you have any questions, please email us at KDOT#Research.Library@ks.gov.
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Project Description
The objective of this 2007 limited laboratory research project was to determine the potential of reducing 
the oxidation rate of HMA pavements by adding lignin to the asphalt binder used to produce the HMA 
mixture. The testing matrix for this study consisted of two binders, two basic aggregate mixtures, and 
one hardwood lignin at one concentration. Eight total mixtures with and without lignin were tested after 
long-term aging to determine if the lignin had any effects on the material properties. The test results from 
this project showed minimal differences between the lignin test specimens and the control specimens. 

Project Results
Based on the results from this limited study, there is no clear evidence adding lignin to HMA mixtures 
reduces oxidation or the lignin acted as an antioxidant.

Project Information
For information on this report, please contact Cliff Hobson, Advance Technical Research Engineer, 
Bureau of Research, Kansas Department of Transportation; 2300 SW Van Buren, Topeka, KS 66611; 
(785) 291-3843 phone; Cliff.Hobson@ks.gov.
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