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Abstract 
 
An advancement in the analytical capabilities of pyrolysis-gas chromatography/mass 

spectrometry (Py-GC/MS) with evolved gas analysis-mass spectrometry (EGA-MS) is 

presented. The combined method of analysis can predict elemental composition and calorific 

content of pyrolysis products using linear regression between the mass fractions of 

elemental entities and the mass fractions of their respective compounds. The method also 

reduces the need for elemental analysis, bomb calorimetry, and Karl Fischer titration. 

Elemental compositions obtained from literature with a low level of characterisation of 29% 

could be estimated with a mean absolute error (MAE) of 6.1%, while calorific values could be 

predicted within a MAE of 3.5 MJ kg−1. The performance of various catalysts in upgrading 

Eucalyptus grandis sawdust-derived pyrolysis oil was also demonstrated with this method, 

whereby the mechanisms, changes to elemental composition, and impact on calorific value 

were assessed. It was found that catalytic fast pyrolysis by the calcium-aluminium layered 

double oxide (Ca–Al-LDO) is dominated by decarboxylation, with a dehydration to 

decarboxylation ratio of H2O/CO2 = 0.18, compared to the magnesium-aluminium layered 

double oxide (Mg–Al-LDO) (H2O/CO2 = 1.29) and bentonite (H2O/CO2 = 0.82). ZSM-5 on 

the other hand achieved decarboxylation by the dominant mechanism of dehydration, with 

H2O/CO2 = 3.55. 
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