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= 1.9 trillion trees to offset our emission

Nature-inspired porous materials offer a sustainable 
route to capture CO2 and convert it into value-added 
chemicals,  complimenting existing processes

1. Introduction

1 tree absorbs ~22 kg CO2/year

2. Porous Materials Design

❖ Metal-free catalyst
❖ Tunable porosity & functionality
❖ CO2 activation properties
❖ For catalysis & electrochemical application

5. Optimisation via DoE CCF

3 Factors, 3 levels
17 experiments (including 3 
centre points)

Central Composite Faced (CCF) Design of Experiments (DoE) 

DoE (CCF)
Multiple variables at once

Captures interactions
Efficient & fewer runs
Higher accuracy

Optimal conditions
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4. Cyclic Carbonates Formation

Statistically optimised conditions (T / P / Cat. Loading)

High conversion and selectivity

Efficient CO2 utilisation

Reuseable catalyst

6. Electrochemical CO2 Reduction 

GDE Experimental Setup
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3. Material Characterisation

Functional Porous Polymer  CO2 Capture & Conversion  Electroactive and Soft Materials  3D Printing
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