CHEMICALS & MATERIALS

Designing Materials

Why Al Is Becoming a Strategic Necessity

Chemicals companies are under pressure from several directions

at once: sustainability mandates that demand new formulations,

supply chains that need to be reshored or diversified, and R&D

budgets that are expected to deliver faster without growing larger.

Trial-and-error development, the
industry‘s default for decades, is
increasingly seen as too slow and too
expensive to meet these demands
alone. Al-driven materials informat-
ics platforms have emerged as a
possible solution, helping scientists
mine decades of experimental data,
run virtual experiments, and narrow
the search space for new materials
before a single sample is made in the
lab. Citrine Informatics, founded in
2013, was among the first companies
to build a commercial software plat-
form around this idea, and has since
worked with manufacturers across
chemicals, batteries, semiconduc-

tors, and industrial materials. CHEM-
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anager‘s Christene Smith spoke with
Greg Mulholland, CEO and co-founder
of Citrine Informatics, about how the
market for materials informatics has
matured, what still holds companies
back from adopting it, and where he
sees the industry heading next.

CHEManager: Citrine has been argu-
ing that Al belongs in materials R&D
since 2013, well before the current
wave of AI enthusiasm. Now that
every software vendor claims an Al
story, how do you convince a skepti-
cal R&D leader that this is substan-
tively different from the hype cycle
around it?

Greg Mulholland: 1t’s been a very in-
teresting journey, and it is exciting to
see other companies pile in where we
have been plugging away for a decade.
We’ve shown the technology works
and that business value can be gener-
ated. That’s why there is now a market
for it!

These leaders are asking the right
questions, because it is sometimes hard
to separate hype from reality. Fortu-
nately, Citrine has been battle-tested
over the years, and our customers are
willing to talk about their success using
our platform. Having them speak for us
is much more convincing. You can hear
from them at conferences and on our
webinars and YouTube channel. You
don’t have to believe us.

The materials and chemicals
industry has historically been slow
to digitize. What has changed in the
last two to three years — in the tech-
nology, the data, or the mindset of
customers — that is now accelerat-
ing adoption?

Greg Mulholland, CEO & Co-Founder,
Citrine Informatics

G. Mulholland: Tt isn’t the technology
or data. Our technology does continue
to improve, but it really is mindset. We

“Already, the top companies are
not competing on whether they use
Al, they are competing on how well &
and how broadly they use Al.”
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used to have to explain what machine
learning is and that Al isn’t science fic-
tion. Now everyone understands that
Al is the future, and they are open to
it being useful.

Where do you see the greatest resis-
tance to adopting Al-driven materials
development, and is it more a tech-
nology problem, a data problem, or
an organizational and cultural one?

G. Mulholland: There are a few miscon-
ceptions around Al-driven materials de-
velopment that sometimes slow down
adoption and implementation. The big-
gest is the data myth. Al first took off in
industries with lots of data, for example
in finance and retail where hundreds
of thousands of data points are gener-
ated each day. Management magazines
and courses then spoke about data as
the new oil and encouraged the creation
of data lakes etc. as an important first
step. Materials and Chemicals are dif-
ferent. Our data comes from physical
experiments. It’s costly and time-con-
suming to acquire. In 50 % of projects
customers start with fewer than 100
datapoints. And that’s fine. We have
spent a decade honing our ability to do
Al on small data. Many companies
waste a year or two trying to get their
scientists to agree on a standard no-
menclature or do data entry into a com-
plicated system for no immediate ben-
efit. They delay getting value from Al.

Data ownership and IP are sensitive
topics when a third-party platform
sits inside a company‘s R&D pro-
cess. How has Citrine had to design
its business model and technology
around that trust question, and has
that changed as customers have
become more sophisticated?

G. Mulholland: We have always had a
very simple answer to this question. We
develop software. We don’t develop ma-
terials. We don’t own or want to own
materials IP. Our business model is to
sell software, and we want to be the
first ones that get a call when our cus-
tomers create that next market-defining
material. Our customers’ data is safer
with us than with anyone else. We are

“Companies can’t afford to
wait, and Al is the only lever
long enough to help move at

the necessary speed.”

IS0 27001:2022 certified. Each custom-
er’s data is private from every other’s.
No models are ever shared or trained
between customers. We have custom-
ers who are commercial rivals. If we
leaked or shared their data, it would be
bad news for us and our customers. We
take that responsibility very seriously.
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Sustainability regulation, reshor-
ing, and supply chain security are
reshaping what materials companies
need to develop and how quickly. How
is that changing the kinds of prob-
lems customers bring to Citrine com-
pared with five years ago?

G. Mulholland: The chemicals market
has always had to adapt formulations
because of legislation, raw material
price changes, and consumer demand.
I think the change over the last 5 years
is urgency. Companies can’t afford to
wait, and Al is the only lever long
enough to help move at the necessary
speed. It reduces the number of exper-
iments you need to do to hit target prop-
erties and can intelligently substitute
the ingredients that everyone is trying
to remove from their supply chains.

What is the biggest misconception
people outside the industry have
about what Al can and cannot yet
do in materials science?

G. Mulholland: There seems to be an
idea outside the industry that Al in ma-
terials is all about discovering brand
new materials: molecules, compounds,
crystals. Everyone wants the next Nobel
Prize. We have worked and had success
on such projects, but de novo materials
discovery is only really a business in
pharma. In the rest of the industry, we
have to produce within current facili-

ties, at high volume, and maintain qual-
ity. Most of the projects run on our plat-
form are for materials and chemicals
that can be qualified and manufactured
efficiently and sustainably this year, not
for a hypothetical future where the
practicalities of something totally new
have all been ironed out.

If you look five to ten years out, do
you expect materials informatics to
become a standard, almost invisible
part of how R&D is done, the way
CAD became standard in engineer-
ing, or will it remain a specialized
capability for companies that choose
to invest in it?

G. Mulholland: 1t will be table stakes.
Already, the top companies are not
competing on whether they use Al, they
are competing on how well and how
broadly they use Al It is also being
used by our customers to accelerate
scale-up, optimize processing, enhance
yield, and improve customer respon-
siveness. Without Al, any margin en-
hancement will be off the table, and
companies will be in a race to the bot-
tom on price while the Al-enabled com-
panies run ahead with more perfor-
mant products at higher margins.
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“Many companies waste
a year or two trying to get
their scientists to agree on
a standard nomenclature
or do data entry into a
complicated system for no
immediate benefit. They
delay getting value from Al.”

We advocate a parallel strategy.
Start with a focused Al project using
the messy data you already have. Learn
from it, which data is useful, and how
it needs to be structured in the future.
Then continue to add data to the sys-
tem as you do more Al projects. That
way, the scientists can see the benefit
of adding data to the system, the com-
pany sees value from its data straight
away, and the organization isn’t taking
on the cost of organizing their data only
to realize that they did it in a way that
isn’t ideal for Al. We see this kind of
wasted money and time often.
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Overviews the latest development and
trend of the global recycling of lithium-ion
power batteries, providing an important
resource for scientists, engineers and
government authorities who would like
to learn more about this area.

Features typical industrial case studies in
different regions like Europe, the United
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This book aims to form a roadmap for
the development of spent power battery
recycling industry in order to provide
support for the sustainable development
of the new energy vehicle industry via
analyzing the multi-level development
status of resource supply, utilization
technology and equipment, process
pollution control, policies and regula-
tions, and upstream and downstream
industries from the perspective of the
entire industry chain of power battery
recycling.
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