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Executive Summary

In Task 3.5, a paired co-electrolysis cell will be built where CO2/H-0 are converted to syngas at the cathode and polyols
are selectively oxidised to their hydroxycarboxylic acids (HCAs) at the anode. Before performing co-electrolysis, the
anodic and cathodic reactions are studied separately in a H-cell type three electrode setup. Electrocatalysts will be
prepared by various methods such as a wet chemical approach, solvothermal synthesis and electrodeposition and
should contain less than 0.15 wt% noble metals. At the anode, highly selective glycol oxidation (yield > 80%) is desirable.
The final cell should be efficient and stable. This means it should have a Faraday efficiency of > 85% and the cell should
run for longer than 100 h at a current density of at least 10 mA/cm?. This task has two deliverables:

e Development and optimisation of the anodic compartment (D3.10, due M24);
e Design and optimisation of the paired co-electrolysis cell (D3.11, due M32).

The optimisation of the paired co-electrolysis cell has not started yet. We are delayed on this deliverable because the
selective oxidation of ethylene glycol has proven to be a challenging reaction. However, we have moved forward with a
cell design for future paired electrolysis. In Figure 1 our design is depicted. For the paired electrolysis we will be utilising
a flow cell where the cathodic and anodic compartment has been separated by a bipolar membrane (BPM). We opted
for a BPM as the electrolytes for both compartments will differ in composition and pH. For the anolyte we will be using
an alkaline ethylene glycol solution whereas the catholyte will contain potassium bicarbonate and CO.. As we will be
using a flow cell, electrolyte reservoirs will be connected and fed into the reactor.
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Figure 1: Paired co-electrolysis (a) cell design and (b) possible cell.

Work on the cathodic compartment, the reduction of CO, and water to CO and H,, respectively, has started.
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