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Kingdom Fungi: Nature’s Recycler
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Kingdom Fungi: Nature’s Recycler
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Fungal Biorefinery for Waste Upcycling
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(1) Mycelium Foams: Bio-based Manufacturing

SSF grow bag pouring pre-colonized SSF substrate optionally, a porous material or grid
or solid-state bioreactor into trays or static bed reactors is placed on top of the substrate

during incubation a fungal mat forms harvesting of the fungal mat (aka slab)
on the top surface of the SSF substrate grown on the SSF tray



(1) Mycelium Composites: Bio-based Manufacturing
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(1) Mycelium Foams: Bio-based Manufacturing
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(1) Mycelium Foams: Non-structural Materials
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(1) Mycelium Foams




(1) Mycelium Foams: Thermal Insulation

0.16

0.14

©
RN
N

o
RN
o

0.08

0.06

0.04

Thermal conductivity (W/m-K)

0.02

0.00

Density (kg/m?)

5 00405 . .
£ U Mycelium composite
gooswoo| [] [ m ial i
» Wheat Hemp O Cotton Commercial insulator
% ames  straw? fibers? carpel®
£ W
- & ooas0 g
Kenaf @
00085 =1
9 92 94 88 88 100 102 184 106 108 110 7
— Density fkofm’) E_J
S
B -/ Wheat Lighter weight
straw -
- L1 Alaska
I Flax fibers? birch®
|
— Sheep @m m
wool’ Glass
| . wool
XPS
: I : I : I : I I :
0 50 100 150 200 250 300

10



(1) Mycelium Foams: Acoustic Insulation
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(2) Fungal Nanomaterials: Bio-based Manufacturing

fungal biomass production fungal biomass recovery fungal biomass processing by
in fermenter-bioreactor (LSF) by filtration or centrifugation following paper-making techniques

seed flask
or inoculum

pouring inoculum LSSF static incubation harvesting of
into LSSF tray LSSF fungal mat 12



(2) Fungal Nanomaterials: Mechanical Property Tuning
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(2) Fungal Nanomaterials: Mechanical Property Tuning
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(2) Fungal Nanomaterials: Transparency
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(2) Fungal Nanomaterials: Hydrophobicity




(2) Fungal Nanomaterials: Applications




Conclusion: Flexible Manufacturing Platform
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Conclusion: Flexible Manufacturing Platform

* Wide range of possible waste input substrates

» Carbon neutral bio-based manufacturing (when optimised)

* Many possible manufacturing routes and products

* Considerable consumer, commercial and academic interest

* Mycelium foams viable for non- and semi-structural
applications; best suited to packaging and insulation

* Fungal nanomaterials viable for paper, leather alternatives,
yarns, coatings, membranes, wound dressings

* High-margin products (leather alternatives) help scaling
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