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Elham H. Fini1, Mahour M. Parast2, Boubacar Zada3

1&3. Civil and Environmental Eng., North Carolina A&T State University, Greensboro, NC 
2. Applied Engineering Technology, North Carolina A&T State University, Greensboro, NC 

Abstract: This paper introduces bio-binder as a 
partial replacement for bituminous binder on 
highway and airport pavements. The proposed 
bio-binder is produced from the thermochemical 
conversion of swine manure. Bio-binder is then 
blended with virgin binder to produce bio-
modified binder (BMB). In addition to being a 
renewable alternative for petroleum-based 
binder, the production and application of bio-
binder may provide a solution for the 
management of swine manure waste. 
Furthermore, the application of bio-binder will 
improve asphalt binder’s properties while 
reducing asphalt pavements’ construction cost, 
the cost of bio-binder production is $0.54/gallon 
compared to that of asphalt binder $2/gallon.  

1. Introduction: The volatility of the world’s 
oil market pushed oil prices to more than $70 
per barrel in the summer of 2008; this resulted in 
asphalt binder quickly spiking to more than $400 
per ton (National Asphalt Pavement, 2009).  
This along with high diesel fuel prices caused a 
significant increase in the final cost of hot-mix 
asphalt (HMA) pavement construction. Because 
of the ever increasing demand for natural 
petroleum and its unstable price, alternative 
sustainable resources for producing asphalt 
binder are urgently needed. This study proposes 
the conversion of swine manure through 
hydrothermal processing to a bio-based-
environmentally friendly alternative for 
bituminous binder. 

2. Material and Method: The following 
section of the paper explains the production and 
characterization of bio-binder from swine 
manure.

3. Bio-binder production: This study uses the 
thermochemical liquefaction process to covert 

swine manure to bio-oil and utilizes the heavy 
residue remaining in this process as an asphalt 
modifier. Thermochemical liquefaction 
processing of the swine manure to bio-oil was 
conducted at the North Carolina A&T State 
University using a high pressure batch reactor.  

4. Conclusion and Discussions: In this study, 
bio-binder was produced from manure, and its 
chemical composition was analyzed. Bio-binder 
was then added to asphalt binder, and the 
rheological properties of the bio-modified binder 
were studied by conducting four tests (Viscosity 
and BBR). The authors found that the viscosity 
of bio-modified binder was significantly lower 
than that of non-modified binder; the reduction 
is promotional to the percentage of bio-binder 
added. The reduction of binder viscosity can 
improve binder wettability, which in return may 
improve mixture durability, and enables asphalt 
producers to lower the mixing and compaction 
temperature.  
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