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ithin the energy industry, the oil and gas market
Wcontinues to hold a prominent position, but it is

currently undergoing a transition, moving its focus
away from crude oil resources for hydrocarbonbased fuel
production to instead focusing on chemical manufacturing.
S&P Global Commodity Insights has recently revised its
projection for direct crude oil-to-chemical capacity (COTC)
growth, anticipating a substantial increase to 6 million bar-
rels per day (b/d) by the year 2050.

This projection takes into account the anticipated decline
in crude refinery runs, resulting in a net reduction of 10.7
million b/d when compared to the levels recorded in 2022.
As a result, a total investment of $137 billion by 2050 is
expected for more petrochemical production (only the refin-
ery portion of the investments is included, i.e., COTC and
integrations, excluding further chemicals’ manufacturing
process investments).1

Together with drawing a high amount of investment,
the petrochemical industry is also undergoing significant
transformations in response to market trends and forces.
In this light, this article will explore key developments in
the rapidly growing and changing petrochemical market,
highlighting the growing need for circular economy initia-
tives and providing selected PAC solutions to help address
current and future needs for the analysis of various streams
such as waste plastic pyrolysis oil (WPPQ), heavy crude for
COTC, and bio-based streams to be processed in petchem-
FCC or steam cracker units.

Market forces and recent trends shaping the petro-
chemical industry

The petrochemical industry is currently experiencing a
number of trends and market forces that are shaping its
future landscape.

Some of the market forces influencing the trajectory of
the petrochemical industry include economic factors, pub-
lic pressure, environmental regulations, and technological
advancements. The recent advancements include novel
direct feedstock conversion techniques, revamping exist-
ing units for higher yields of petrochemical building blocks,
improved chemical recycling technologies and advanced
catalysis. Companies must navigate through these forces
and trends in order to ensure efficiency and make informed
investment decisions, providing both uptime and innova-
tion, allowing them to future-proof their existence in the
midst of a disruptive era.2

On account of these financial, public, environmental and
technological forces, certain trends have emerged that
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will likely shape how players conduct their businesses, as
described below.

Expanding the use of plastics and circular economy
incentives
Plastics continue to play a crucial role in various

? industries, including in the production of green tech-

Cf)-') nology, such as electric cars, wind turbines, and solar
panels. The total amount of plastics manufactured globally
since the early 1900s has reached ~10 billion tonnes, and
more than half of this remains in the form of waste.? This is
mainly caused by the low average global recycling rate of
plastics, estimated at around 9%.3

The growing concern over plastic waste has led to an
increased emphasis on circular economy initiatives. Such
drives to increase sustainable plastic consumption and
adopt circular economy approaches were underscored
at the United Nations Environment Assembly meeting in
2022, in which a consensus was reached to establish a
global treaty on plastic pollution by 2024.245

Decarbonisation attempts and reduced fossil fuel
dependency

NS Mainly triggered by investors and policymak-
o ers who are sensitive to ESGrelated topics,
companies are seeking alternatives to fossil
fuels and are investing in technologies that
reduce greenhouse gas emissions in order to mitigate
climate change. This is reinforced with global trends in
home office working, increased e-mobility, and the desire
for greater fuel efficiency, resulting in decreased fossil fuel
consumption. Therefore, to remain competitive, refiners
are exploring ways to reposition themselves in the field
and repurpose existing equipment. This is being managed
through a number of strategies such as investments in
refinery-petrochemical integrations, fluid catalytic cracking
(FCC) optimisations (petro-FCC) for increased propylene
yield, propane dehydrogenation (PDH) investments requir-
ing relatively smaller capitals and heavy investments for
COTC technologies.2,8

Shrinking margins of refineries
Refineries, which serve as the primary source
"C’\" of feedstock for the petrochemical industry, are
facing narrowing margins. This is attributed to
factors such as unstable crude oil prices, intense compe-
tition, and stricter environmental regulations. As a result,
refineries are exploring diversification strategies, investing
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in petrochemical units, and adopting more sustainable
practices to enhance profitability. This has led to a rise in
investments in conversion and integration technologies,
including COTC conversions.®

An illustrative example of this is the recent investment in
COTC technology by S-Qil, a South Korean refiner under
the ownership of Aramco. Such initiatives are anticipated
to set a precedent for numerous upcoming endeavors. It is
projected that there will be a noteworthy increase in COTC
capacity, with an expected addition of 6 million barrels per
day (b/d) by the year 2050.7

Expanding use of bio-based streams and coblending

@ The petrochemical industry is increasingly
Q 9 adopting bio-based streams and blends to meet
sustainability goals and reduce dependence on
fossil-based feedstocks. Accordingly, the use of bio-feeds
as well as waste plastic pyrolysis oils is on the rise globally.
To address profitability concerns, heavy feeds are also being
used, though product quality requirements and volatile mar-
kets may still drive the technical and economic feasibility of
feedstock switching. This underscores the importance of

impurity analysis, detailed characterisation, and grouptype
analysis of heavy oils and newly emerging feedstocks.®

Emerging needs of the market

As a result of the strong forces shaping the market and the
trends that are heavily driving the players in their daily oper-
ations and future investment decisions, several current and
future needs stand out. Those who are willing to contribute
to a sustainable future and to ensure long-term success in
the circular economy are strongly encouraged to navigate
the waves of opportunity by looking into the following:

@ Construct economically and technically advantageous
business models yielding increased profitability while not
exclusively limiting efforts to compliance with stringent reg-
ulatory requirements of the circular economy.t0:1%.12

@ Develop sustainable and renewable feedstocks, thereby
increasing profitability and decreasing the CO? footprint.13

® Improve infrastructure for effective plastic waste collection.?
@ Advanced mechanical and chemical recycling technolo-
gies for collected waste.2

® Improve collaborations to establish effective recycling sys-
tems and develop sustainable end markets that bolster the
industry’s long-term viability.14

@Drive innovation to address the existing challenges in
chemical recycling processes, aiming to optimise uptime and,
consequently, maximise efficiency.

Embracing circular economy: the petrochemical
industry’s response to emerging needs

While the entire oil and gas market is undergoing a transi-
tion towards a circular economy, the petrochemical industry
faces even greater challenges due to conflicting forces. In
the last 50 years, plastic production surged tenfold, exceed-
ing GDP growth threefold.2 Heavy investments continue in
both growth regions (Asia and the Middle East)!> and devel-
oped countries (the USA, triggered by cheap shale gas).t®
Additionally, the USA and the EU use up to 20 times as much
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plastic and up to 10 times as much fertiliser per capita as
developing economies such as India and Indonesia.?2 This
underscores the huge potential for worldwide growth in the
near future. On the other hand, there is a pressing need for
circular economy initiatives within the petrochemical indus-
try to address environmental concerns, minimise waste gen-
eration, and enhance resource efficiency. Two key areas of
focus within the circular economy framework are the use of
renewable streams and plastic recycling.

Renewables
Renewable feedstocks, such as biomass, agri-
cultural waste, and algae, are gaining prom-
inence as viable alternatives to fossil-based
feedstocks. These feedstocks can be converted into bio-
based fuels or chemicals through innovative processes,
offering reduced carbon footprints and enhanced sustain-
ability profiles.2%”

Plastic circularity
{E’ Plastic recycling is a critical component of the
%‘{9 circular economy in the petrochemical sector.
Advanced recycling technologies, including
mechanical recycling and chemical recycling, are being
developed and deployed to maximise the recovery of val-
uable resources from plastic waste. This helps reduce the
need for virgin plastic production, conserves resources, and
mitigates environmental pollution. Several players currently
offer ready-to-use solutions for plastic circularity, such as
Rewind by Axens, NewHope by Lummus, Upcycle by UOP,
ChemCycling by BASF, and MoReTec by LyondellBasell.

Furthermore, the petrochemical industry is actively
exploring collaborations and partnerships with stakehold-
ers across the value chain to establish effective recycling
systems, improve infrastructure, and develop sustainable
end markets for recycled plastics.’® These initiatives not
only contribute to waste reduction but also foster a more
circular and resource-efficient petrochemical ecosystem.

It is also crucial to agree on the terminology. In a rapidly
changing world, providing new terms is a common prac-
tice. Though not all sustainable efforts have to be circular,
circular economy offerings definitely will help us to build a
more sustainable future, some of which might even provide
revolutionary green economy solutions ultimately.!®

PAC approach: aligning core products with strate-
gic choices to meet market needs
At PAC, we help our customers achieve profitable growth.
Our solutions enable them to increase their efficiency and
uptime. We achieve this by helping our customers in the
analysis of heavier feeds in integrated refineries and at
crude-to-chemical plants, including the analysis of co-pro-
cessed bio-streams at petrochemical FCC and steam
cracking units. Additionally, we have improved our state-
of-the-art purity analysis solutions to have low limits of
detection, ensuring our customer’s product quality when
newly emerging feeds are processed.

In addition, at PAC, we believe in helping our planet by
supporting circular economy initiatives. Therefore, our
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selected streamlined product offerings provide distinct
advantages for those willing to tackle the challenging prob-
lems for the analysis of waste plastic pyrolysis oil.

Our broad product portfolio covers the analysis of olefins,
aromatics, emerging feedstocks, and chemicals. By design-
ing solutions specifically for our customers, we are able to
provide increased efficiency and uptime by addressing:

e Group-type analysis up to carbon number 30 (C30).

e Speciated or total sulphur and nitrogen (S&N) elemental
analysis analysis in the laboratory and at process.

e Innovative distillation offerings in the laboratory and at
process providing process optimisation opportunities opti-
misation opportunities.

e By customised GC offerings serving for the purity analy-
sis of aromatics and olefins.

For a better understanding of how we provide efficiency
and uptime, you can also refer to the customer testimonials
on our website.?°
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