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The construction sector is responsible for 3/% of global CO2
emissions, driven by its use of synthetic, non-renewable

materials [1]. Mycelium-based composites (MBCs)

offer a

sustainable alternative—biodegradable, low-energy to

poroduce, and suitable for circular use [2].

Research question: What is the optimal ratio of spent MBC to
pregrown mycelium substrate that maximises strength,

thermal insulation, and moisture resistance?
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foams, and whether key properties, strength, insulati

by MNEXT,

moisture resistance, are maintained across cycles [3
goal is to support circular strategies in biobased
construction.

Methodology

ne reused

or remanufactured instead of
discarded. This study investigates

boards can
boards or

on, and
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Fungal strain: Ganoderma lucidum

Substrate: Hemp straw + nutrient flour

Remanufacturing ratios: 25% and 50% spent board +

pregrown hemp substrate

Processing:

)

Shredding and mixin
: : Incubation for 10 days

spent MBCs
Sterilisation of shredded _ .
board Drying (65°C, 24 h) Tested
! I [
Shredding and mixing Optional heat pressing
spent MBCs (boards)

Tested properties:

Foams: .

* compressive strength (EN 826 "?“

+ thermal conductivity (EN 12667) {i,

* water absorption, water contact angle O
Boards:

* three-point bending (EN 310) .\gﬁ

* water absorption, water contact angle O
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Compressive stress at 10% strain kPa Bending Strength Mpa
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Water contact angle (°) Thermal conductvity W/(m*K)
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 Mechanical strength:

« Cycle 0> Cycle 1 for compressive and bending strength

 Thermal conductivity:
* |mprovedin Cycle 1 vs Cycle O

* Moisture resistance (absorption and contact angle):

« Comparable across cycles

 Cycle 2 data: currently in progress

Discussion

 Switching from rapeseed straw to hemp straw &

increasing added spawn enhanced growth consistency
and decreased contamination rates.

* Thermal insulation properties improved  after

remanufacturing, possibly due to increased internal
density or structure variation

» Structural strength declines suggest cumulative fungal

degradation or insufficient recolonization

* Cycle 2 data: currently still being analysed
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