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INTRODUCTION

- NH; is widely used in various industries:
synthetic fiber, food and agricultural, textile industries, nitric acid

Pharmaceutical, fertilizer production, dye

- Most of the industrial NH; production uses Haber—Bosch technology

H—B consumes a large number of fossil fuels,

~300 million tons of CO, annually.

World population supported by synthetic nitrogen fertilizers

Best estimates project that just over half of the global population could be sustained without reactive nitrogen
fertilizer derived from the Haber-Bosch process.

7 billion

6 billion Population fed by
synthetic

nitrogen
- fertilizers
5 billion

4 billion

3 billion
Population
. supported
2 billion without synthetic
nitrogen
fertilizers

1 billion

0
1900 1920 1940 1960 1980 2000 2015

Source: Erisman et al. (2008); Smil (2002); Stewart (2005) OurWorldInData.org/fertilizers - CC BY

LATAM meeting on green ammonia and Power-to-X - 2024

José Mejia Lopez



- A sustainable and economically viable process is required for the production of NH;

several approaches: plasma technology, biochemical photocatalytic, photo-electrocatalysis,
electrochemical, and chemical looping

The electrochemical nitrogen reduction reaction (ENRR) process has excellent
properties and opens a new avenue for carbon-free NH; production from N, directly.
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- There are several challenges to using ENRR in industrial green ammonia production

- Improving the catalytic activity of the electrodes:

o Identify the active sites
o understand the reaction mechanisms

two key aspects of the study of electrocatalytic reactions.

- Here, a catalyst plays a great role in breaking the N=N triple bond because the N,
molecule has a high bond energy (9.75 eV) with nonpolar characteristics.

- The electrocatalytic ENRR mainly engages three basic steps: (1) the adsorption of

N, near the active surface area of the catalyst, (2) the hydrogenation process, and
(3) the desorption of NH; molecules.
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It is a program for modeling materials at the atomic scale,

ackage from first principles.
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RESULTS
Molybdenum dioxide (Mo0,) {110} surfaces
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Hematite (Fe;0,) (001) surface
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Conclusiones

» We have presented an initial theoretical study of the N, reduction
mechanism via hydrazine formation on MoO, and Fe,05 surfaces.

» The mechanism is similar to the associative altering pathway but with an
inclination angle of the molecules for MoO..

» The cluster has a significant catalytic activity in the ammonia decomposition
reaction

» DFT calculations play a crucial role in understanding catalytic mechanisms
and providing guidelines for the design of new efficient electrocatalysts.
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