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Experimental and kinetic modelling study of gas-phase pyrolysis of lignin 
model compounds: p-coumaryl alcohol and coniferyl alcohol 

Aim 

To identify and quantify the pyrolysis products of p-coumaryl alcohol (p-CMA) and coniferyl alcohol 

(CFA) at a wide temperature range (i.e. 400-650℃) using micro-pyrolyzer and develop detailed kinetic 

models that can predict experimental results well. 

 
Justification 

Lignin is an abundant biomass resource in aromatic structure which can serve as renewable precursors 

of value-added products. Fast pyrolysis is very promising for converting lignin to liquid fuels and high-

value chemicals. Given that the complex network of lignin, the model compounds that represent the 

essential reactive moieties of lignin or an important component of the pyrolysis oil are often selected 

and pyrolyzed to understand the pyrolytic mechanisms of lignin.  

p-coumaryl alcohol (p-CMA) and coniferyl alcohol (CFA) are two of three monolignols that are basic 

subunits of lignin. Their fast pyrolysis has traditionally been studied in the solid or liquid phase conditions 

at a single temperature with Py-GC/MS for quantification which is not very accurate. In addition, there 

have been no detailed kinetic models for their fast pyrolysis so far.  

At LCT, with the help of tandem pyrolysis reactors and on-line analytic sector (GC x GC-FID/TOF-MS), 

the gas-phase pyrolysis of these two important lignin model compounds can be studied at various 

temperatures and the resulting yields can be obtained more accurately. The detailed kinetic models that 

can well predict the major pyrolysis products will be built. These models will be of great value for 

understanding the lignin pyrolysis mechanism. Combined with our previous study (gas-phase pyrolysis 

on p-coumaraldehyde and coniferaldehyde), a new pathway should also be suitable for current study.  

 

Program 

1. The gas-phase pyrolysis of p-CMA and CFA will be performed on micro-pyrolyzer at various 

temperatures (from initial decomposition to complete conversion).    

2. The products detected by FID, special GC and the solid residuals (if they exist) will be quantified and 

a mass closure (at least ≥ 75%) should be obtained.     

3. Detailed kinetic models will be developed based on the experimental product distribution, the previous 

studied results for similar model compounds, and literatures.  

4. An expected new pathway might be proposed and the transition states will be calculated via Gaussian.  
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