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Project Overview

* Develop and test a novel electro-catalytic method for the
production of high-value formic acid from coal-derived CO, as a
strategy to offset the cost of CO, capture.
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e The project will involve the development and testing of an
engineered catalyst to selectively reduce CO, directly and exclusively
to formic acid, along with process intensification aspects of the
reactor design.
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* Project Period: 1/1/2019 - 6/30/2021 (30 months)
* Funding: Federal - S800K; CS - S201K; Total - S1M
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Technology Background
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To provide a selective and robust process, the UKy-CAER Andora

Process focuses on:

1. Use of a charge transfer mediator to limit the cell voltage and degradation
pathways of the electrochemical process

2. Separate charging and formic acid production reactors/cells to effectively
encapsulate the catalyst and provide a steady stream of formic acid
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Project Summary

Project Schedule: 1/1/2019 — 6/30/2021 (30 months)

Task Timeline Status/Success Criteria
Technology Initial TMP competed; will continue to
Maturation Plan ] update during project
" Long term stability (less than 25%
Development of Initial S .
catalysts 24 months deactlyatlon) at >lQOhr pf contlnupus
operation and formic acid production
Flow-through Electrochemical cell carrier charge
reactor design, Initial efficiency of greater than 60%; Production
fabrication and 24 months | cell capable of supporting flow rate of 2
commissioning mL/min during continuous operation
Continuous operation of reduction and
Lab-scale reactor Initial production cells with a formic acid
testing 24 months | production of 25 mM and a selectivity of
greater than 80%
_Il‘_gghcr:]?f;?:nng Final Demons’;rate the prqpos_ed process to be a
6 months | substantive CO, mitigation option

Economic studies
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