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What is a circular
economy?
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Carbon capture and utilization requires
catalysts to convert CO, into useful products

* Acetic acid

* Ethylene, Propylene
* Polymer precursor
* DME

* Fuel

*Fuel additive

Urea

* Resins

* Fertilizer

O * Polyurethane
carbona foams

* Packaging
foils/sheets

* Preservative
* Adhesive
* Precursors

* LPG substitute DME
* Fuel in fuel cells
“Fomas * Surfactants
* Solvents A'd‘hyd“ e_——— N o"mlc * Food ingredients
*Dyes Acids * Pharmaceuticals
* Perfumes
* Cosmetic ingredients
Salicylic e
Alcohols acid
* Solvents
* Detergents * Pesticides
. Orglnlc * Polymer precursors
CYC"C Carbonates . Isocyanate precursor
Carbonates * Agrochemicals,
Commercial * Preservatives,
* Mineral fillers * Solvents * Cosmetics
I Demonstration St ket « Electrolytes for Lithium ion batteries
US EPA Lab scale * Soil stabilisation * Intermediate for polymer synthesis Venter & Steyn, 2021

Western® Engineering




What is biochar?
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Biochar is a solid product of
thermochemical conversion
processes
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Biochar properties can be tuned by
varying gasification medium, residence
time, and temperature

Gasification Temperature (2C) Residence Time Char Yield (%) BET Surface Micropore
Agent (min) Area (m?/g) Volume (cm3/g)
Steam 750 30 5.6 429 0.0

| Steam 750 60 4.95 621 - I
Co, 750 30 154 435 0.18

1 CO, 920 30 11.8 687 - |

Steam gaSIflcatlon COZ gasification Klinghoffer et al., 2012
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Different biochar production methods
contribute to different CO, adsorption
capabilities, indicating the tunability of
biochar
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How can we modify
biochar properties to
iImprove its catalytic
ability?
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Biochar can 2,
be physically Chemical
or chemically ~c"vaton &
activated to o omem A R
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Biochar can act as a support for common
metal catalysts
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How can biochar
contribute to a circular
economy?
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Catalytic waste CO, utilization is integral to
a circular economy
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What’s next?
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Metal loading, pyrolysis temperature,
feedstock, and heating rate can affect
the efficiency of catalytic methanation
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Biochar

catalyst - o

support . / \
properties can

also be tuned I,

through E:

different metal  «-

loading

techniques D ° Ric | RMCNI1 RHCNi2, RHCNI3  RHCNI4

I
Ni loaded before pyrolysis  Niloaded after pyrolysis

Xu et al., 2019
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Biochar is an environmentally benign
catalytic support that can contribute to the
CcoO, utlllzatlon aspect of a cwcular economy

‘t
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Questions?
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