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Electrification of the Chemical Industry

ReNew — a Lay of the Land

—  Objective

The overall objective is to:

e Make a snapshot of current state-of-the-
art technology in ammonia production;

e Obtain aview on the landscape: who is
working on what, and in what stage;

e |dentify a sweetspot ammonia technology
that is currently ready for a scale-up
project.

—  Motivation

e Ammonia production is responsible for a
third of the total CO, emission from che-
mical industry in the Netherlands;

e |nterestin sustainable ammonia produc-
tion because it is carbon-free, can be pro-
duced from carbon-free feedstock, has a
high energy-density and is suitable as an
energy carrier;

e Brightlands Chemelot Campus is setting
up a living lab. One of the first technolo-
gles to be developed will be the producti-
on of sustainable ammonia.
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Figure 1. Ammonia value chain

—  Project ideas

e Demonstrator water electrolyser with
Haber-Bosch process (high TRL);

e Bench-scale demonstration water elec-
trolyser with novel catalytic NH; process
(middle TRL);

e Proof-of-concept electrochemical NH;

production (low TRL);
e Proof-of-principle production of NH,
with plasma (low TRL).
Brightlands  FN@ et () DIFFER  Z ECN

Electrolytic Ammonia
Synthesis

| 1
Liquid
Electrolyte

‘ I
Organic solvents LiCIO, (Li, K, Cs) Cl

- in tetrahydrofuran Eutectic with Li;N
(Room temperature) (300-500°C)

Molten Salts

Figure 2. Various electrolytic options under consideration for ammonia synthesis
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Figure 3. Plasma aided electrochemical setup for ammonia synthesis
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