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Organic waste valorization pathways

Figure 8. Compostability Group Composition: All Sectors

S rocawaste [N 205

Other Accepted
Compostable - 8.6%

Contaminants l 2.1%

(Cascadia Consulting Group, 2023)

* Policy increasing separated waste streams
for valorization

* Plastic contamination in organic waste
streams in an increasing problem...
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Plastic contamination in waste valorization streams

of contaminants are -
plastics (ISWA, 2023) '

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

USDS/ton can be the cost Contaminated feedstocks (ISWA, 2023)
of removal® (ISWA, 2023)

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

*macro contaminants
(>5mm)
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Three RIT-driven case studies:
 Contaminated cafeteria food waste with plastic packaging
e Co-pyrolysis with agricultural mulch films

 Plastic bagged spend mushroom substrate
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Cafeteria waste characterization

e Collected and sorted waste from cafeteria (37 to 5t"
grade) during the 2017-2018 school year:

87%w

e Landfill waste 13%w

Plastic utensils (PP, HDPE)
Tetra Pak containers

N,

1000°C
Chips and snack bags 30 min |
(metalized PP; metalized
L DPE)
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R IT | sustainability « Bl standard H:C ratio + pH
Control Laboratories * Organic carbon » Specific Surfac

42 Hangar Way
Watsonville. CA 95076 S

www biocharlab com g
Tel: 831 724-5422
Fax: 831 724-3188

All units mglkg dry unless stated: Range of Reporting
Results  Max. Levels Limit (ppm) Method

Internation ogram
10d

’ Chlorine (Ch) 501 Declaration 200 TMECC

]lmn (Fe) 54 Declaration 39 E
|Ch|c-rine (cl 3855 Declaration 200 TMECC

|1ron (Fe) 250 Declaration 333 E M -
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Agricultural Mulch Films (AMFs)
* Increase yield (Igbal et al., 2020)

* >2 million t/year (Inglis et al., 2015)

* Most of it is polyethylene (PE) bas

Benefits of mulching

Soil environment

1

Conserve soil water
Reduce evaporation
Regulates soil temperature
Insect and pest control
Minimize weed growth
Improve soil heath
Increase nutrient status

Spal il ol odl o

Benefits of mulching (adapted

from Igbal et al., 2020)
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Economic

1

ool ol > e

Enhance crop yield

Increase fruits quality

Increase water use efficiency
Improve water holding capacity
Earlier harvest

Profitable

e.

Agricultural Waste
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Feedstock characterization

* Co-pyrolysis based on the weight ratios

Agricultural mulch films (AMFs) Conventional practice
Disposal via landfilling and incineration

/’W;

NYS has a lg
leaving co

waste. Ca
On-site thermochemical co-processing A M F S. a
’

(AMF + ag waste resources) .
quality

Z'

Agricultural waste resources
Crop residues Woody biomass

biochar
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WP:LDPE
mass ratio
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Date(m/dly): 10/13/21

Small pores formation by LDPE
volatilization
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Print MAG: 6.32 kx

Agricultural Waste
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Waste and Biomass Valorization 13, 3913-3932 (2022) ‘ Cite this article
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astitPieeed spend mushroom

20/12/2023
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e Organic carbon

Sustainability * |IBl standard H:C ratio + pH Industrial Waste

« Specific Surface Area

Biochar type
‘ Units Seneca Farms | Blue Oyster SMS ‘ Blue Oyster SMS + 4% HDPE |
L Cr | 0.9 10.6] 160.5|
 Nickel
| | | | - (21 vs 274 ppm)
Metals (me/ke) L Ni 1.0 20.9 273.54 e Iron
(1567 vs 3724 ppm)
Fe 215 1,567.0 3,723.9
Mn 22 444.9 332.7
K 3339 10,109 12,652
P 239 3,959 2,827
LITTng
Carbonates
Butane
Surface Area N
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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?
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