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METHODOLOGY
Co-production of C2+ Chemicals
 At ambient conditions

 Use of stackable anion exchange
membrane (AEM) electrolyser, which
allows the use of non-noble catalysts
while achieving energy densities and
efficiencies comparable to proton
exchange membrane (PEM) technology.

 Low resistance with direct contact of
catalyst with the AEM to increase
electrode kinetics.

 Enhanced product selectivity

 Cathode:

• 2CO + 3H2 + 2e- → C2H4 + 2OH-

 Anode:

• C2H4 + 2OH- → C2H6O2 + 2e-

DECARBONISATION vs GLOBAL DEMAND

Commodity chemicals accounted for a demand value of around £1.7 trillion globally in 2017, and it is
expected to increase to almost £2.1 trillion by 2025. As the chemical industry moves into 2022, strong
demand for commodity chemicals should keep prices robust throughout the year. The industry should also
experience increased capital expenditure as leading industry players focus on building capacity and
expanding into growing end markets. However, the industry could face margin pressures amid raw material
cost inflation, which will likely remain high through the first half of 2022.

Many chemical companies increase investment in research and development (R&D) capabilities and
leverage advances in decarbonization and recycling technologies to lower their and their customers’ carbon
footprint to achieve net-zero greenhouse gas (GHG) emissions by 2050, they are increasingly considering the
scope of the emissions included in the goal.

Scope 1 emissions include those from a company's production and other internal operations.
Scope 2 adds most forms of power.
Scope 3 captures the rest of the value chain and is more complex; it has more overlap between companies
and their customers.

CONCLUSIONS
 The economics of electrocatalytic processes will be highly dependent on the

availability and price of renewable electricity, the regional cost of feedstock
and of traditional petrochemical manufacture, the maturity of carbon
capture technologies, and the social, political, and economic incentives to
transition to low carbon processes.
 Electrocatalysis can be implemented throughout the chemical supply chain

and could include electrosynthesis of basic building blocks, higher-value fine
chemicals in combination with other technologies working simultaneously.
 H2 electrolyzers represent the first generation of these clean fuel

technologies; CO2 electrolyzers are poised to be the second generation for
production of fuels and chemicals, and the nascent field of N2 reduction to
ammonia may represent the future of renewable fertilizer production.
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AIMS
 Repurpose of CO and H2 generated from CO2 with a less expensive and safer 

transport and storage options – create new niche of carbon market 
opportunity.

 Offering a sustainable chemical manufacturing, closing the carbon cycle 
while generating profitable products.
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Manufacturing
Solution for value-chain 
development and 
sustainability in chemical 
industry.

Transportation
Sustainable transportation of 
chemicals to/from 
manufacturing plants and 
chemical distributors.

Storage
Ideal chemical store for 
renewable energy. 
Provide easy and cheap 
bulk storage. 

End Users
Polymer manufacturers,
Fuel suppliers, finer 
chemicals producers. 

Syngas 
Production

Scheme 1. Schematic diagram of integrated 
technology of syngas production with AEM 

Electrolyser for Co-production of Ethylene and 
Ethylene Glycol.

LIFE CYCLE ASSESSMENT
The emissions impact of 
chemicals. 
(A) Market size and fossil-
based carbon cradle-to-
grave emissions of 
ethylene1, ethanol2, CO3, 
and formic acid4. 

Carbon emissions assessment of (B) formic acid, (C)
CO, (D) ethylene, and (E) ethanol. We assume a plant
capacity of 500 MW, global warming potential (GWP)
of formic acid (2.00), CO (0.57), ethylene (1.1), and
ethanol (–0.5) in units of kg CO2/kg product. Emissions
reductions are calculated as a product of global
production and GWP.
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Production costs of electrosynthesized chemicals.
Technoeconomic analyses of hydrogen (F), CO (G), and ethylene (H) costs as a
function of electrolyzer energy conversion efficiency and electricity costs. We
assume a pure CO2 price of $30/tonne, Faradaic efficiency of 90%, current
density of 500 mA/cm2, electrolyzer cost of $300/kW, and plant lifetime of 30
years. The area above the white dashed line in lighter color indicates profitable
production costs based on average global prices. We note that regional
differences in market prices exist because of the nature of fossil fuel feedstocks.

Figures  are reproduced with permission from Ref. 5.
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Figures  are reproduced with permission from Ref. 5.

TECHNO-ECONOMIC ANALYSIS
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