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The Challenge

The Haber-Bosch process for the manufacture of ammonia was developed in the early 20" century by
conversion of hydrogen and nitrogen gases to ammonia at high temperature and pressure. The
industrial production of ammonia has had a massive global impact, as it enables the availability and
global utilization of nitrogen fertilizers. In fact, up to 80% of industrial ammonia manufacturing goes
toward making fertilizer and approximately 50% of the world’s food production relies on ammonia
fertilizers. In addition, ammonia is also used in a variety of industrial settings including pharmaceuticals,
textiles, refrigerants, and even home-care products.

While the Haber-Bosch process has been transformative, it also has a massive carbon footprint as it is
highly energy and resource intensive. Itis estimated that more than 500 million tons of CO:2 are emitted
each year in the production of ammonia. In fact, the ammonia industry in its entirety is estimated to emit
approximately 2% of the global annual amount of CO2 — more than any other industrial chemical
process?.

New processes for the sustainable production of so-called “green” ammonia can significantly reduce
the environmental impact of the present “grey” Haber-Bosch process. “Green” ammonia not only
presents a huge market opportunity for traditional industries, such as fertilizers, chemicals, and
refrigerants, but will also provide opportunities in new markets, such as maritime fuel and green energy.

'“Decarbonization inammonia production, new technological methods in industrial scale ammonia
production and critical evaluations”, Abdullah Emre Yuzbasioglu, Ali Hikmet Tatarhan, Ahmet Ozan
Gezerman, Heliyon, Volume 7, Issue 10, 2021.
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The Research

Prof. Ronny Neumann’s lab at the Weizmann Institute focuses on the shift of chemical and energy -
related processes from entrenched high temperature catalysis based on fossil fuels to low temperature,
sustainable catalysis using electricity, light, and water as renewable energy sources. As part of his
research, together with graduate student Avra Tzaguy, they developed a unique electrocatalytic
reaction. Using renewable electricity, this catalyst allows the reaction of nitrogen gas from air with water
to make ammonia and benign oxygen gas as a by-product. Overall, there is a reduction in the amount
of energy needed to produce ammonia by 90%, without formation of CO22.

The Startup

NitroFix aims to produce “green” ammonia through a novel electrochemical process. Nitrofix's
technology will provide a cost-effective, near-zero CO2 emission electrochemical approach to ammonia
production. Unlike the traditional Haber-Bosch process, Nitrofix is developing a one-step
electrochemical reaction in a so-called electrolyzer, wherein ammonia is synthesized from water and
nitrogen using renewable electricity available from solar cells or wind turbines.

The company was founded in August 2022 by Ophira Melamed, PhD, Meital Alon, PhD, and Yehuda
Borenstein. In 2023, NitroFix won the Israeli Climate Awards® competition from a pool of dozens of
companies and 15 finalists. The team has grown to 9 members, including 5 chemistry PhDs.

AFFORDABLE GREEN AMMONIA PRODUCTION

Electrochemical reaction of water and air at low power consumption

Emission-free
AMMONIA
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* One-step process * Decentralized generator

* Low-cost reagents * Independent of geopolitical decisions

* Uses renewable energy + Simple and safe operation

@ NitroFix

2“Electrocatalytic Reduction of Dinitrogen to Ammonia with Water as Proton and Electron Donor
Catalyzed by a Combination of a Tri-ironoxotungstate and an Alkali Metal Cation." Avra Tzaguy, Albert
Masip Sanchéz, Liat Avram, Albert Solé-Duara Xavier Lopez, Josep M. Poblet and Ronny Neumann,
Journal of the American Chemical Society, 2023, 145, 19912-19924.

¥ More information on winning the Climate Awards:
https://www.calcalistech.com/ctechnews/article/sjagstagntheerfore
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From Lab to market

Nitrofix’s technology is based on the scientific invention from the laboratory of Prof. Ronny Neumann at
the Weizmann Institute of Science, with a Weizmann Institute of Science patent licensed exclusively to
NitroFix.

NitroFix focuses on leveraging a new technology for ammonia synthesis toward its transformation into
a viable commercial process. The first step was to proceed from an initial undivided cell to a flow cell
electrolyzer, which can be scaled-up and stacked to produce a large matrix of flow cells. In this way,
productivity will be increased, leading to a commercial electrolyzer unit that will produce tonnes of
“green” ammonia.

Looking Ahead

In 2023, NitroFix received $3.1M in seed funding, led by Clean Energy Ventures. The funding will allow
the company to invest in the improvement of the electrolyzer performance and produce the first
prototype. Future funding rounds are expected and will help the company with process optimization,
electrolyzer scaleup, and pilot manufacture of ammonia.
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