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EGA/MS
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Thermal desorption / cryofocussing / GC-MS

Pyrolysis / cryofocussing / GC-MS
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Thermal degradation of organic compounds
Large molecules broken up to small, volatile parts

Three principal mechanisms;
1. Chain scission




1. Chain scission
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Thermal degradation
Large molecules broken up to small, volatile parts

Three principal mechanisms;
1. Chain scission
2. Group scission

2. Side group scission
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Thermal degradation
Large molecules broken up to small, volatile parts

Three principal mechanisms;
1. Chain scission

2. Group scission

3. Unzipping
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3. Unzipping
f Cellulose
X ™ Carbonyl
g — Acids
CHe + Furans
i — Pyranoses
7 No—an, P Anhydrosugars
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S So—en,
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Proteins

Pyrolediones
Alkyl Pyrolediones

Fatty acids

Alkanes and alkenes (decarboxylation, esp. inyiatal
mineral soils (and biochar??))

Nitriles
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Green waste Agrich&Y
Poultry litter Agrichaf™
Papermill waste Agricha¥

(All produced by BEST Energies Australia)
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Poultry litter| Greenwaste | Papermill
Feedstock Agrichar™ Agrichar™ Agrichar™
N (%) 2.2 0.25 0.44
P (%) 24 0.049 0.11
K (%) 2.1 0.0072 0.047
CaCQ, (%) 14 0.90 7.50
Total C (%) |35 66 37
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Mix

Sub-sample

Freeze dry

Grind

Sub-sample

3-5mg sample analysed for biochar

~10mg soil sample
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% Mass loss

Biochar Thermal Pyrolysis Total
desorption
Green waste 6 13 18
Poultry litter 6 28 33
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Improved identification of components
Development of pyrogram libraries
Use of “Standard” reference materials

Improved data analysis (peak identification)
Analytical improvements (resolution)
Data interpretation (mass spectral deconvolution)
Molecular modelling to aid interpretation of spectr

Statistical analyses to establish relationships between
pyrograms and key biochar properties

Derivatisation of pyrolysates




