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PLA does not degrade well and assist with zero 
waste goals 

Conventional methods do not meet zero waste goals Anaerobic digestion solves food waste and bioplastic 
challenges



Polylactic Acid
(single-use water bottle)

Hydrolysis 
(depolymerase)

Lactic Acid
(monomer)

CO2   CH4   H2O

Microbial Biomass & Bioenergy
(mineralization)

Microorganisms (Penicillium 
roquefort, 
Amycolatopsis sp., Bacillus 
brevis, Rhizopus delemar)

Anaerobic Degradation

alkaline pretreatment of bioplastic accelerates 
the hydrolysis process 
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pretreatment 
method of PLA is 
highly effective

Hobbs, S. R., Parameswaran, P., Astmann, B., Devkota, J. P., & Landis, A. E. (2019). Anaerobic Codigestion of Food Waste and Polylactic Acid: 
Effect of Pretreatment on Methane Yield and Solid Reduction. Advances in Materials Science and Engineering, 2019.



treated PLA produced the most CH4 & 
achieved solubilization

3. Combined with 
ADS

2. Treated 
PLA

2. Untreated 
PLA

1. Food 
waste slurry

0

200

400

600

800

1000

1200

-10 10 30 50 70
Cu

m
ul

at
iv

m
e 

M
et

ha
ne

 P
ro

du
ct

io
n 

(m
L)

Time (days)

Cumulative Methane Production 

Treated PLA Untreated PLA

99% weight 
reduction

53% weight 
reduction



life cycle assessment assist in quantifying 
environmental impacts
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Scenario 1a (AD) Scenario 1b (AD with pretreatment)
Scenario 2a (Compost) Scenario 2b (Compost with pretreatment)
Scenario 3 (Landfill)

N=Nitrogen eq., SO2= Sulfur Dioxide eq., CTUe= Comparative Toxic Unit for Aquatic
Ecotoxicity , CO2= Carbon Dioxide eq., CFC-11= Trichlorofluoromethane eq., O3 =Ozone
eq., CTUh =Comparative Toxic Unit health eq., CTUh =Comparative Toxic Unit Health eq., PM2.5
Particulate Matter 2.5 eq., MJ =Mega Joules).
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