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Research Objectives

Cheap and Quick tests (relatively) that
predict gross, long-term outcomes.

 Agronomic field trials, greenhouse gas
emission and char turnover incubation
experiments

— are expensive and take too long!

e SO0 many variables; crop type, soll type,
climate, management practices....

— can’t do a 5 year field trial for each
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Research Objectives

Assess advanced analysis and
characterisation technigues for use In
Agrichar research

« SEM, EDAX, Microprobe, XRD, FTIR,
Raman, TDS, BET, wet chemical
methods.

e Appling Engineering skills to agronomic
and soll science applications.
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Research Objectives

Provide data to complement
collaborative Life Cycle Assessment
and agronomic research.

e Correlating the physical and chemical
nature of different chars to their behaviour
In soil systems.

* Putting together the data required for a
comprehensive LCA is a large undertaking
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Mechanisms of Interest

What do we need to understand to establish
market value and secure income streams.

e (Carbon sequestration
— char turnover rates in soil systems

— abllity to bind/stablilise dissolved organic
molecules

— Increasing microbial populations
 Reduced GHG emissions from solls
* Nutrient cycling
e Increased crop yields

()



Why Poultry Manure Char?

- Waste biomass resource
- Localised biomass source
- Thermal/electrical energy users
- Nutrient content, established agronomic commodity.
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Challenges

* Asking the right questions?



e
Heterogenous

— each piece Is different




SEM and EDAX analysis




SEM and EDAX analysis




SEM and EDAX analysis







Challenges

« Sample preparation. Very friable therefore
difficult to sample and cross section.
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Electron Microprobe Analysis
(EPMA)

Calcium Map Phosphorous Map
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Challenges

 New methodologies for standard
techniques — BET for example
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e
Challenges

e Asking the right questions?
e Highly heterogeneous material

e« Sample preparation. Very friable therefore
difficult to sample and cross section.

 New methodologies for standard
techniques — BET for example

e Cross discipline
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BEST Energies Unique Facility

Daisy ~ 10kg batch dry biomass El Torro ~ 40kg/hr dry biomass



BEST Energies Unique Facility

C4H4 ~ 300kg/hour continuous biomass (dry basis)

@ ~ Highly instrumented



ADbility to make Agrichar

Researchers require a commercial scale
demonstration pyrolysis plant to get enough
Agrichar to do larger scale trials.
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Collaboration with NSW DPI

Agronomic and Soil
Emissions research are
being undertaken in
collaboration with the
NSW DPI
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Agricultural Trials

@ Display garden at BEST Energies, Somersby
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