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The Challenge

While carbon dioxide (COz) is naturally present in the atmosphere as part of the Earth’s carbon cycle,
human activity has had tremendous impact on the carbon cycle since the start of the industrial
revolution — primarily through the burning of fossil fuels for energy use and transportation. Today, a
huge amount of carbon dioxide, the primary greenhouse gas that contributes to climate change, is
produced by human activity, with approximately 40 gigatons produced every year.

One approach to reducing carbon emissions is through carbon capture facilities, which are designed
to absorb carbon dioxide from large power plants, industrial facilities and even directly from the
atmosphere. However, these facilities are complex to build, are not necessarily efficient, and very
expensive. They also inject the carbon into a ‘carbon sink’ where it's taken out of circulation and goes
to waste. In fact, carbon is highly useful and is a component of many manufactured products that we
use in daily life, from fuel, detergent to plastics to building materials.

The challenge is to capture excess carbon from the atmosphere and enable it to be used in "hard-to
abate" industrial processes in a sustainable, efficient, cost-effective manner. This would both mitigate
climate change and contribute to greener manufacturing.

The Scientists

Prof. Ronny Neumann is a professor of organic chemistry at the Weizmann Institute of Science. He is
a Principal Investigator of a lab that focuses on catalysis, green chemistry, and renewable energy.
Prof. Neumann’s research is directed towards the prevention of emission of greenhouse gases, such
as carbon dioxide and methane, through abatement reactions and non-carbon emitting reactions. To
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realize such a paradigm shift, the scientific challenge is to use and activate ‘inert’ small molecules,
such as nitrogen and oxygen from air, water, and carbon dioxide.

Prof. Neumann’s group developed a novel patented technology that uses an electrochemical cell to
mix captured carbon dioxide with water, electricity, and low-cost metals. This produces a chemical
reaction that separates the carbon and oxygen molecules, and the freed carbon molecules then
become volatile and seek out other compounds with which to bind.

The Entrepreneurs

Raanan Shelach and Yehuda Borenstein were experienced entrepreneurs who were interested in
developing a solution that would help solve the climate crisis and make an impact. They decided to
examine technologies being developed at universities, with the aim of identifying those that had the
potential to solve real world problems. When they encountered the novel technology developed in
Prof. Ronny Neumann'’s lab at the Weizmann Institute of Science, they quickly recognized its market
possibilities.

From Lab to market

In 2022, Shelach and Borenstein founded Carbonade, based on the novel technology develop by
Prof. Neumann and his group. With the support of YEDA Technology Transfer at the Weizmann
Institute, Carbonade developed a low-temperature carbon dioxide capture and utilization electrolyzer.
The company's carbon-to-value solution starts with single-step capturing and utilizing of carbon
dioxide that mixes with water, and produces a mixture of green carbon monoxide and hydrogen called
also Synthesis Gas — a building block of low-carbon synthetic fuels, plastics, and more.

With significant lower energy requirements compared to current state-of-the-art carbon dioxide
electrolyzers and other high-temperature technologies, the system's conversion process is easily
adaptable to renewable solar and wind energies, offering net zero production. In addition, unlike
traditional carbon reduction methods, it does not require precious metals but common abundant
metals, which also lowers costs. “We want to offer a commercially-attractive carbon product to meet
the benchmark of today’s prices ... companies that will use our product need to be competitive and in
high demand,” says co-founder Shelach.

According to Shelach, “Our method is cleaner, greener; it is more than just basic chemistry.”

Looking Ahead

Carbonade is a deep tech and climatech startup, it is currently at early-stage, pre-seed status. It plans
to close a seed round from several climate-oriented venture capital firms. “My dream is to build a
good company - in line with environmental, social, and governmental (ESG) practices,” says Shelach.
The founders aim to build a diverse team in Israel, and according to Shelach, “I really believe it will
help build a better community and brighter future. To take care of our environment, we really need to
roll up our sleeves to make an impact.”
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