12 coueron 13 scrov

Turning CO, into Biofuels using Copper Nanoparticles
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Motivation

Obtaining Representative Low Energy Cu Nanoparticles

Carbon dioxide (CO,) emitted from fossil fuels is changing our climate. The genetic algorithm uses Darwin's Theory of evolution to obtain representative low The lowest energy Cu nanoparticles were regular or distorted icosahedral nanoparticles that

Fossil fuels are primarily used in transportation because they are portable fuels. energy models of Cu nanoparticles.’ contained interesting surfaces features. These surfaces features may be catalytically advantagous.
Producing portable fuels from renewable energy resources is vital for Mate 1. New nanoparticles are creating by:
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Biofuels are portable fuels made from CO, and renewable resources . K \iv%refain);n g low energy nanoparticles
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Nanoparticle during the genetic algorithm are
Biofuels require a catalyst to be produced at rates required for production recorded for further analysis
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Copper (Cu) nanoparticles may be the solution'~
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. . Studying the Catalysis of CO, to CH;OH with Cu Nanoparticles
To understand the catalytic properties
of Cu nanoparticles between 55 and 147 The mechanism from CO, to CH;OH is multi-stepped. We studied the Nanoparticle/surface  AG (CH,OH) / eV
atoms in size using computational perferential binding sites of intermediates upon Cu nanoparticles, Curface models (contrall . 0.66-0.76
chemistry techniques. as well as other Cu surface models. Surface models (co.ntrol) 00 - U
Free energy diagrams indicated the thermodynamically limiting step, Most Cu nanoparticles 0.66 - 0.51
AG, which is the greatest uphill step in the mechanism. For every Cuygy, 0.39
Biofuels are carbon-neutral fuels nanoparticle and surface studied, this was the *CO — *CHO step. Cuyg, had the smallest AG value
because they are made with CO, from A smaller AG can indicate a faster and better catalyst Whv? Most
. Y: Cu systems
the atmosphere. Biofuels do not release * —_—
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! ! Biofuel FaCtOry *+CO, *: Nanoparticle/surface that an adsorbate is bound to across adjacent Cu atoms. lowers AG for Cugp.
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