B |03 Workshop “Innovative technologies for sustainable management of urban and
industrial waste streams”

SYN-GAS PRODUCTION FROM
ELECTROCHEMICAL REDUCTION OF
co,

Daniel Torres Jurado
Carlos Larrea Castro
Juan Ramon Avilés Moreno
Pilar Ocon Esteban

Universidad Auténoma de Madrid
Proyecto BIOTRES
Departamento de Quimica Fisica Aplicada

Universidad Autonoma
17 December 2020 de Madrld



Introduction Method | Method 2 Conclusions Future

Carbon Dioxide

" Fertil

Oil & Gas Industry, Power Plants, Sewage Treatment

420
410
400
390
22%
370 °

360

350
340
330

Carbon Dioxide Abundance (ppm)

320

310
300
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Year

Source: https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide

Workshop “Innovative technologies for sustainable management of urban and industrial waste streams” n B|O3



Introduction Method | Method 2 Conclusions Future

Transformation ways

[ Photocatalytic } Electrochemical

”
4 N
e | [ |

Catalyst

- Electricity from renowable source
- Electrolyte can be recycled
- ECR are cotrolled by electrodes and temperature

Carbon
Dioxide

Profitability

Workshop “Innovative technologies for sustainable management of urban and industrial waste streams”



Introduction Method |

Method 2

Conclusions Future

Experimental Scheme: Liquid phase
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Previously we work:

- Copper foil and Silver thread in three electrode cell
- Raman such as Products Analyzer in three electrode cell
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Experimental Scheme: Gas phase
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Previously we work:
- Ptand IrO, such as anode
- Synthetized Copper and Silver Nanoparticles
- Controlled Conditions: Temperature and Pressure

Gas Chromatograph Mass Spectrometer
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Experimental Results: Liquid phase
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Experimental Results: Gas phase Syn-Gas (CO:H,) = >1
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Two CO, electroreduction methods have been developed in presence of silver and
copper nanoparticles catalysts.The first one in liquid phase and the second in gas phase.

The silver catalyst is more efficient for syn-gas production than copper catalyst.

One of the objectives is to achieve a high CO: H, ratio. In this way, ECR in the gas phase
seems more efficient than the liquid phase.
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