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Biochar in Composite

Goal: use biochar to increase:

Why biochar?

—> Mechanical properties In composites based on:
—> Electrical properties

Polymers
Cement

- (Thermal properties)

>

—>High carbon content
—>Porous

—>Stable (low reactivity)

- Low cost/recycling material
- Quite easy to disperse

3/12



Biochar in Composite

Promotion of : 2 mechanical adhesion of polymer chains
— electrical transport of electrons
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Article
Influence of Commercial Biochar Fillers on
Brittleness/Ductility of Epoxy Resin Composites
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Biochar Electrical Conductivity

Evaluation of biochar electrical conductivity before composite preparation

4.0 4 = MIS650 A
; e MIS700
3.54 A MIS750
Plexiglass 4 -
container 3.0

n
3]
P

Electrical Conduttive Powder

@
Conductivity [S/m]
o
1
B
ow

B
[ ]
o

insulators  cylinders under test -
1 ®
154
/ 4 L ]
1.0 4
Digital 054
Multimeter ]
n ™ n -
0.0 H ]

. T . ) . T . 1 o T . T . 1
200 400 600 800 1000 1200 1400 1600
Pressure (bar)

Blomass and Bloenergy 122 (2019) 466471

Contents lists available at ScienceDirect

Lehman J et al, Biochar for

Biomass and Bioenergy

environment management: Tl ‘ T

science and technology, Research paper

Routledge 2012 Analysis of biochar with different pyrolysis temperatures used as filler in )
’ €poxy resin composites S

Mauro Gioreelli®, Patrizia Savi™, Aamer Khan®*, Alberto Tagliaferro® 4

5/12



Biochar Electrical Conductivity

Evaluation of biochar electrical conductivity in composite

A .* B : biochar particles
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Biochar in Silicon Matrix

Evaluation of biochar electrical conductivity in composite

What we have to take in account to increase the electrical conductivity in composites:

Particle size ( low dimensions = best dispersions = increase the electrical conductivity)

Biochar graphitization grade ( it increases with temperature treatments (>400°C) - Raman)

Biochar porosity in function of its ability to be grinded in small particles
(CO2 activation could help, preliminary tests)

Low ash content



Biochar in Silicon Matrix
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Behaviour like solid in a liquid, to study well...
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Biochar in Silicon Matrix
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Biochar in Silicon Matrix

Realization of pressure sensor device based on biochar

Polymer: Silicon
Biochar: Olive 1500
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Conclusions

* Biochar represents a great opportunity in composite field

* Indisputable advantages: = low cost
- green/ recycling material

... And it works!
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