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• HTL uses wet 
feedstocks to produce 
energy

• Food waste does not 
need to undergo drying 
processes to be a viable 
feed 

Thermal 
Experiments:

• Increased lipid 
content increases oil 
yield

• Char yield 
decreases with 
increased oil yield

• Aqueous phase 
carbon remains 
relatively 
unchanged

Feeds pH

Model Army 
Food Waste

No Butter 4.9, 6, 8, 10, 12

10% Lipid 4.9, 12

20% Lipid 4.9, 6, 8, 10, 12

30% Lipid 4.9

40% Lipid 4.9, 6, 8, 10, 12

• Butter used to vary lipid content

• 1 M NaOH used to vary feed pH

Addition of Homogeneous Base

Hypothesis: Too much base reduces initial depolymerization in high 
lipid feeds, thereby reducing oil yield

• Feed pH is not a suitable 
indicator of oil yield

• Oil yield reached an 
optimum at pH 8 for lower 
lipid feeds, but a minimum 
at high lipid feeds
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R2 = 0.99339
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• Waste successfully converted to energy

• Increasing lipid content of the feed 
increases oil yield

• Addition of base reduces oil yield in high 
lipid feeds

• Addition of base does not improve oil 
yields in low lipid feeds

• Oil yields did not improve with varied pH 
feeds
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Addition of 12.5 mL of 1 M 
NaOH reduced oil yield

pH 
12

HTL uses high pressure and high temperature to 
convert energy contained in food to usable fuel!
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Percent 
Change

40% 
Percent 
Change

4.9--> 6 -5.15 -12.44
4.9--> 8 0 -22.34
4.9--> 10 -12.37 -14.72
4.9--> 12 -12.37 -16.24

20% pH 
4.9

pH  
6

pH  
8

pH 
10

pH 
12 40% LipidNo Butter

R2 = 0.97793

R2 = 0.97876

Base-catalyzed 
dehydration and 

condensation reactions 
bring the pH closer to 

neutral as feed pH 
increases


