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Organic waste valorization pathways

• Policy increasing separated waste streams 
for valorization 
• Plastic contamination in organic waste 
streams in an increasing problem…

(Cascadia Consulting Group, 2023)

Motivation
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Plastic contamination in waste valorization streams

Contaminated feedstocks (ISWA, 2023)

60%- 
75%

0.3%-
5%

of contaminants are 
plastics (ISWA, 2023)

is the maximum plastic 
contamination (dry) 
(ISWA, 2023 ; EPA, 2021)

150- 
300

USD$/ton can be the cost 
of removal* (ISWA, 2023)

*macro contaminants 
(>5mm)

Loss of revenue (quality decreases, costs 
increase) meaning rejection of the waste 
towards landfilling.

Motivation
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Pyrolysis for plastic-contaminated organic waste 
streams

Three RIT-driven case studies:

• Contaminated cafeteria food waste with plastic packaging

• Co-pyrolysis with agricultural mulch films 

• Plastic bagged spend mushroom substrate

Motivation
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Cafeteria waste characterization
• Collected and sorted waste from cafeteria (3rd to 5th 
grade) during the 2017-2018 school year:
• Food waste
• Recyclables
• Landfill waste

87%w

13%w

N2

1000ºC
30 min

• Plastic utensils (PP, HDPE)
• Tetra Pak containers
• Chips and snack bags 

(metalized PP; metalized 
LDPE)

Food Waste
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• IBI standard H:C ratio
• Organic carbon 

• pH
• Specific Surface Area 

Pure FW

Contaminated 
FW

• Chlorine 
(501 vs 3855 ppm)
• Iron 
(54 vs 250 ppm)

Food Waste
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Agricultural Mulch Films (AMFs)
• Increase yield (Iqbal et al., 2020)
• >2 million t/year (Inglis et al., 2015)
•Most of it is polyethylene (PE) based.

Benefits of mulching (adapted 
from Iqbal et al., 2020)

Agricultural Waste
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Feedstock characterization
• Co-pyrolysis based on the weight ratios

Agricultural Waste

NYS has a lot of orchards, 
leaving considerable woody 
waste. Co-pyrolysis with 
AMFs, affects the BC 
quality?
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Small pores formation by LDPE 
volatilization 

Agricultural Waste

WP/LDPE 
ratio

Temp
(°C)

Average 
yield
(%)

Total 
ash
(%)

Bulk 
density
(kg/m3)

H:C pH EC
(dS/m)

SSA
(m2/g 
dry)

100/0
Biomass 

only
500 27.6 1.4 233.9 0.56 4.40 0.11 207

95/5 500 23.4 1.9 213.0 0.52 11.1 0.12 237

75/25 500 20.7 3.2 289.9 0.54 10.5 0.14 238

100/0
Biomass 

only
800 21.9 1.6 249.9 0.23 5.93 0.49 118

95/5 800 20.6 2.3 233.9 0.23 7.22 0.52 133

75/25 800 18.6 3.6 262.7 0.24 8.04 1.09 131
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HTT and feedstock is the main factor for nutrients LDPE doesn’t appear to affect nutrients present 
in the BC

Agricultural Waste

10



USBI   •   BIOCHARCONFERENCE.COM   •   FEB. 12–15, 2024

Plastic bagged spend mushroom 
substrate

Industrial Waste
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Industrial Waste
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• IBI standard H:C ratio
• Organic carbon 

• pH
• Specific Surface Area 

• Nickel
(21 vs 274 ppm)
• Iron 
(1567 vs 3724 ppm)
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Conclusions
•Plastic-contaminated organic waste streams are a 
logistical challenge.

•Biochar properties do not to seem to be sensitive 
to plastic contamination (up to 10% weight), 
Surface Area appears to increase!

•Chlorine and other persistent chemicals are a 
continuous challenge.

•Pyrolysis may be the only alternative pathway for 
some contaminated organic waste streams
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Thank you!
Questions?

yh7993@rit.edu 

mailto:yh7993@rit.edu


USBI   •   BIOCHARCONFERENCE.COM   •   FEB. 12–15, 2024

T. Xie et al. 2024


