FINeE & SpecIALTY CHEMICALS

With more than 80% of all chemical products manufactured using

catalytic processes, catalysts are the number one value generator in

the chemical industry. But even more, catalysis is — and has always

been — a major enabler of green and sustainable chemistry. With the

transformation of the chemical industry to climate neutrality and circu-

larity the importance of catalysis is even increasing. Evonik has been a

leader in the catalyst industry for more than 75 years and remains at the

forefront of catalyst chemistry. Michael Reubold asked Sanjeev Taneja,

head of Evonik’s Catalysts business line, to explain the importance

of catalysts for the green transformation of many industry segments.

CHEManager: Mister Taneja, cata-
lysts pave the way to more sustain-
able technologies and processes with
greater resource efficiency. When
has the mega trend of sustainability
become a major market and growth
driver for the catalysts business?

Sanjeev Taneja: The desire to reduce
energy demand and waste while driv-
ing up output in petrochemical produc-
tion has been the focus of catalyst de-
velopment already for decades
— linking back to the function of a cat-
alyst to reduce reaction enthalpy and
steer selectivity. Take for example the
HPPO process which has been devel-
oped in the 1990’s and started com-
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mercial scale operation first time in
2008. This direct epoxidation of pro-
pylene with environmentally friendly
hydrogen peroxide is still a best-in-
class example of energy efficiency and
elimination of harmful precursors and
byproducts. In the existing petrochem-
ical value chains, sustainability and
cost efficiency most times go hand-in-
hand, as for example the energy saved
in a process hits your competitiveness
and profitability just as it reduces the
carbon footprint of your operations.
What has dramatically increased more
recently is the number of commercial-
ized or near commercialization pro-
cesses building on renewable or circu-
lar raw materials. But also processes
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that still depend on fossil feedstocks
are striving to become as sustainable
as possible.

The major impact of the industry
transformation towards sustainability
and climate neutrality is yet to come.
Therefore, Evonik Catalysts heavily
invests in research and development
for recycling, regeneration and sustain-
ability since many years, individually
and in cooperations. Innovation is the
backbone of our growth expectations,
and the strong business impact will
show up in the next decade.
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Climate neutrality has a lot to do
with the shift away from fossil feed-
stocks. When has the defossilization
Jactor appeared on the horizon of
catalysis?

S. Taneja: We cooperate with industrial
and academic partners for more than
a decade in catalytic and adsorptive
defossilization technologies. In recent
years, more and more of these tech-
nologies prove to be not only ecologi-
cally meaningful but as well commer-
cially attractive.

We have seen a tremendous uptick
in development projects contributing to
the defossilization of value chains over
the last five years. Today, almost half
of our development projects, which we
typically do together with partners on
different levels of integrated catalyst
and process know-how, focus on novel
conversions specifically for defossilized
value chains. This includes different
steps required for the production of
sustainable aviation fuels, valorization
of CO, into chemical building blocks,
hydrogen generation and storage tech-
nologies, and purification of circular
raw materials.

In the life sciences and fine chemi-
cals segment, we see since some years
a greatly increased consumer aware-
ness and a corresponding industry
push for sustainable products based on
natural, renewable, often plant-based
raw materials. This applies, for exam-
ple, to cosmetics, cleaning agents and
food supplements.

In which markets or applications
do you expect the greatest growth
effects from the sustainable trans-
Jormation of value chains?

S. Taneja: The largest market with al-
ready existing technologies today is in
sustainable aviation fuels — SAF. The
volume which this market can absorb
is huge, given that there are no real
alternatives to hydrocarbon combust-
ing systems in the midterm. We also
expect several technologies for the pro-
duction of SAF to coexist for a longer
period of time.

Hydrogen generation and storage
is another market which has an even
higher growth potential, however, rel-
evant catalyst technologies for gen-
eration and storage are less clearly
defined, so it still remains unclear who
will be the main contributors to this
new ecosystem.

Beyond this, we see a variety of new
conversions from renewable and recy-
cled feed streams to chemical build-
ing blocks evolving to decouple typical
petrochemical products and polymers



from petroleum sources to fulfill regu-
lations on the one hand and customer
needs for circularity on the other.

Could you mention a few success
stories of catalysts supporting or
enabling the shift from conventional
to green chemistry?

S. Taneja: Almost all of our catalysts
are enablers for leading-edge pro-
cesses in terms of resource efficiency
and thus, sustainability. We constantly
contribute to energy savings and waste
reduction, recycling of catalyst mate-
rials, and reduction of active metal
contents, as well as shift to less haz-
ardous materials. The HPPO process is
the ‘greenest’ available route to pro-
pylene oxide and is changing the in-
dustry landscape sustainably; one ap-
plication of our hydrogenation catalysts
is to reduce chloro-organic byproducts
in the production of vinyl chloride, and
we manage that with the lowest pre-
cious metal content on the market. And
as a custom catalyst manufacturer we
are supporting methacrylate manufac-

“The major impact of
the industry transformation
towards sustainability
and climate neutrality is
yet to come.”

turer Rohm to launch an entirely new
process for MMA synthesis which is
currently being built in commercial
scale at Bay City, Texas, and will have
a lasting impact on the methacrylate
value chain in terms of cost competi-
tiveness and sustainability.

A remarkable success in enabling
defossilized value chains is the co-de-
velopment of a catalyst for the Hum-
mingbird process together with Tech-
nip. The technology for conversion of
ethanol to ethylene is successfully used
in the LanzaJet process for conversion
of CO, to jet fuels. With the first demon-
stration plant starting up this year at
Freedom Pines, Georgia, this route will
further underline its superiority and
take a fair share of the SAF in the com-
ing years.

At the beginning of 2023, Evonik’s
alkoxides business was integrated
into the Catalysts business line. What
does the addition of the portfolio of
homogeneous catalysts mean for
your overall offering?
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Evonik has a broad toolbox of different methods to generate structures and combine the structures with the respective
active centers, e.g. in metal foam catalysts. The underlying technology has been licensed by Alantum Europe.

S. Taneja: Alkoxides are an essential
catalyst for many applications globally.
Many customers, e.g. in the oleochem-
ical or life science industry, are utilizing
alkoxides and other products of the
business line Catalysts in their pro-
cesses. Integrating the Alkoxides busi-
ness into the Catalyst product portfolio
strengthens our market position, fur-
ther expands our innovation pipeline
and enables us to differentiate more
against our competitors in offering our
customers a complete package solution.

Alkoxides are being predominantly
used to produce biofuels today, and in
the future we are additionally targeting
the application of chemical recycling
of plastic waste. Hence, the Alkoxides
portfolio is another valuable contrib-
utor to our business line’s strategy to
support and drive the green transfor-
mation and to Evonik’s target to gen-
erate more than 65% of its sales from
NextGen solutions by 2032.

You recently completed the relocation
and expansion of the precious metal
powder catalyst plant at the Shang-
hai Chemical Industrial Park — SCIP.
How do you expect the Chinese mar-
ket to develop given the decreasing
growth rates of the economy?

S. Taneja: According to recently re-
leased economic data, China is project-
ing a GDP growth of 4.9% in Q3 2023,
stronger than the median forecast.
Consumption and industrial activities
were also more robust than expected,
suggesting that the Chinese macro
economy may have hottomed out in Q3.
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A number of new policies and mea-
sures have been launched to boost
growth in multiple sectors. It is imper-
ative that we leverage the strengths of
our local presence: local production,
local RDI and technical support as well
as the local commercial team that is
close to our customers, work closely
together to ultimately achieve business
growth in the wake of China’s growth.

Where are your major R&D hubs and
how do you enable and encourage
know-how transfer between them?

S. Taneja: Our R&D hubs are close to
customers and markets, this means
that we develop catalysts in Asia, Eu-
rope and the Americas. We believe that
providing timely, customized support
to our global customers is only possi-
ble with a local presence. However, for
Evonik as a global player, know-how
transfer is of major importance, not
only between regions but as well be-
tween the different competence cen-
ters. Our innovation activities are
mainly organized in cross-functional
and multinational project teams, what-
ever the individual topic demands. This
fosters information exchange.

What is your overall innovation
strategy to develop novel catalysts?
Which instruments or tools do you
use? Do you have examples?

S. Taneja: The core of our innovation
strategy is “close to markets and close
to customers”. We need to maintain

and further develop an innovation
portfolio pipeline with projects of a di-
versified profile concerning technology
readiness level, risk and financial po-
tential profile. Digital tools are every-
where: They penetrate information
management like laboratory data man-
agement, innovation portfolio manage-
ment, IP-, competitive- and market
analysis, but are as well of significant
importance in the design of experi-
ments, simulations or data visualiza-
tion. This supports our teams in overall
efficiency and predictability of labora-
tory development and scale-up.

The sustainable transformation
requires that value chain part-
ners collaborate to develop new
approaches to manufacture products.
Evonik is a partner in several con-
sortia and R&D cooperations. Could
you mention a few of them related to
green chemistry or sustainable feed-
stock/energy generation?

S. Taneja: In recent years we were very
active in the Carbon2Chem consortium,
which targets converting flue gases
from e.g., steel mills into chemicals; or
we participated in the SherLOHCk proj-
ect to develop improved catalysts for
LOHC — liquid organic hydrogen car-
riers — applications. The vast majority
of our research cooperations are not
publicly funded but between industrial
partners, such as the earlier mentioned
Hummingbird catalyst development
with Technip.

B www.evonik.com/catalysts
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