
 Decomposition, not vaporization

The decomposition is clean and quantitative – no ferulic acid signal detectable

 Use ferulic acid as precursor to study 4-vinyl guaiacol pyrolysis chemistry

ON THE REACTIVITY OF MONO-LIGNOL DERIVATIVES

SriBala Gorugantu a, Julie Van Overloop a, Diana C. Vargas a,b, Hans-Heinrich Carstensen a, 

Kevin M. Van Geem a*, Guy B. Marin a

European Research Institute of Catalysis

10th International Conference on Chemical Kinetics (ICCK 2017), 21-25 May 2017

Analytics sectionMicro-pyrolyzer

GC×GC - FID/TOF-MS

 Simultaneous identification and quantification 

Customized Trace GC 1310 with 3 Detectors 

 TCD-1 

Water, formaldehyde

 TCD-2 and PDD 

Permanent gases incl. H2 and C2 - components

Model compounds

Tandem micro-pyrolyzer setup

Introduction

Conclusions

 Depleting petroleum sources

 Rising energy demands

 Environmental concerns
BIOMASS

 Sustainable

 Renewable

Bio char Bio oil Non condensable gasesProducts:

Lignocellulosic Biomass

No competition with food supply

Most abundant

Wood, plants, crops, algae

Fast Pyrolysis
Thermal decomposition in the absence of oxygen

Temperatures of 500 – 900°C in a few seconds

Most promising method for bio oil production

Bio mass

 Fuel

 Fine chemicals

Motivation

Future work

Mainly C, H, O as cellulose, hemicellulose & lignin

Until recently:
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Preliminary results for ferulic acid
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 Ferulic acid is a suitable precursor to

investigate the gas phase pyrolysis

chemistry of 4-vinylguaiacol

 Further investigate vaporization/gasification of ferulic acid and the other model compounds

 Study the influence of a vinyl group on the reactivity as a function of temperature by
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TOF-MS chromatogram for the pyrolysis of ferulic acid at 800°C

vs
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Example: Gas phase pyrolysis study of resorcinol
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Hypothesis: vinyl group will have a stabilizing 

effect on the radical, thus impacting its reactivity

 Even at high temperatures, the pyrolysis of

ferulic acid mainly yields 4-vinyl guaiacol

 Additionally observed products could result

from subsequent reactions of 4-vinyl guaiacol

 Planned gas phase studies will clarify this.
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