
HTL: From waste to algae to fuel
The researchers noted that their experiments have shown that 

both high-lipid algae (chlamydomonas) and lower-lipid algae (chlorella 
and spirulina) can be effi ciently converted into biocrude oil.

“This approach, converting low-lipid content algae into iocrude, 
can effectively break through the three bottlenecks in the xisting 
extracting bio-oil from algae paradigm: highlipid but slow growing, low 
resistance to contamination and usually requiring drying,” the 
researchers added.

 

Facility plans
Schideman said the fi rst stage of the project should be able to 

produce up to 2 gal. of crude oil per day using manure and algae grown 
on site. A second phase is also being planned that will produce up to 
two barrels of oil per day.

Schideman said while he and Zhang have shown that all parts of 
this process are viable, “we haven't brought them together in one 
continuous process, so that's the main goal of the current project.”

By JACQUI FATKA

esearchers at the University of Illinois are preparing to develop an 
educational and research facility that will be used to demonstrate the Rprocess of converting swine manure and algae into crude oil.

Lance Schideman, a professor in the department of agricultural and 
biological engineering (ABE) at the University of Illinois, as done signify cant 
research in the area of integrated algae systems for water purifi cation and 
biomass production. Yuanhui Zhang, also an ABE professor, has spent almost 
a decade researching the conversion of swine manure into crude oil.

Now, they have combined their efforts to develop a system that will use 
biowastes such as swine manure to grow algal biomass and produce biofuels.

By mimicking Mother Nature's millions-ofyears process of turning 
deceased living matter buried beneath the ground into petroleum, swine 
manure and other biowastes now can be converted into crude oil in 10-40 
minutes using hydrothermal liquefaction (HTL) technology.

“With this system, we will fi rst convert swine manure into crude oil in an 
(HTL) reactor,” Schideman said. “The resultant wastewater contains 
nutrients such as nitrogen and phosphorus, which can be used to grow algae. 
These fast-growing algae will remove the excess nutrients and capture 
carbon dioxide. Finally, the algae will be fed back into the HTL reactor to be 
converted into additional biocrude oil.”

The researchers have successfully developed an HTL technology that 
converts 70% of volatile solids in swine manure (dry mass basis) into biocrude 
oil with heating values that are 75-90% of crude petroleum.

The energy recovery ratio — defi ned as the energy output of the HTL 
biocrude compared to the process energy input — is 3:1 at laboratory scale and 
11:1 when heat exchangers are included in a pilot-scale HTL reactor, the 
researchers said. They said they have also performed HTL conversion of algae 
and cyanobacteria to biocrude oil without any catalysts.
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