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INNOVATING THROUGH TRIBOLOGY & LUBRICATION

2026 STLE Annual Meeting Sustainability Track Information

Wednesday, May 20, 2026
5C Celestin C

Sustainability |

Session Chair: Shubhamita Basu, Perstorp Polyols, Inc., Toledo, OH
Session Vice Chair: Vasileios Bakolas, Schaeffler Technologies AG und Co KG, Herzogenaurach,
Germany

8:00 - 8:40 am

4443417: The Power of Precision: How Consistent Cradle-to-Gate PCF Enables Trust, Targets, and
Transformation

Elisa Swanson-Parback, Perstorp AB, Malmo, Sweden, Sweden

As the global lubricants industry accelerates toward emission reduction targets, calculating Product
Carbon Footprints (PCFs) has become a strategic necessity driven by compliance, competitiveness, and
product innovation. Yet, comparing PCF values across suppliers can be misleading unless
methodologies are harmonized and data transparency is ensured. This session will explore why
consistent PCF calculation is essential not only for regulatory readiness, but also for guiding internal
decision-making, enabling customer collaboration, and supporting credible engagement in policy
development. Through real-world examples, we’ll examine how cradle-to-gate PCF values inform product
roadmaps, emission reduction strategies, and science-based targets. We’ll also highlight how aligned
methodologies and verified data build trust, enable actionable claims, and unlock market opportunities.

8:40-9:00 am

4400137: Expanding Cradle to Gate Life Cycle Assessments to Cradle to Grave to Include Product
Carbon Handprint for Castor Derivatives and Estolide Base Oils

Matt Kriech, Biosynthetic Technologies, Indianapolis, IN

Estolides are a class of Group V bio-based base-oils with exceptional performance, high biodegradability,
low eco-toxicity, and low bioaccumulation making them suitable for use in a wide array of
environmentally acceptable lubricants. To show the Estolides benefits to sustainability a third party
audited cradle to gate Life Cycle Assessment (LCA) was conducted in 2023 using real-world production
data from 2022 through 2023 for Castor Oil, the chemical intermediates of Castor Oil, and the final



Estolide products. An update to the 2023 LCA will be presented with special emphasis on sensitivity
analysis to raw material selection, the use of bio-based fuel for steam and energy production from
renewable energy. Finally data will be presented that expand the Cradle to Gate LCA to a Cradle to Grave
LCAto include Handprint Emissions for specific applications such as Passenger Car Motor Oil.

9:00-9:20 am

4436930: Differentiation of the Product Carbon Handprint and the Product Carbon Footprint and
Their Use in Lubrication Technology and Tribology

Manuel Zuercher, Vasileios Bakolas, Christian Specht, Johannes Moeller, Michael Kobes, Thomas Koenig,
Tim Hosenfeldt, Kayla Joyce, Schaeffler Technologies AG & Co. KG, Schweinfurt, Germany

The presentation examines and compares the concepts of Product Carbon Footprint (PCF) and Product
Carbon Handprint (PCH), providing clear definitions for both. While PCF quantifies the total greenhouse
gas emissions associated with a product throughout its entire lifecycle, PCH highlights the emission
reductions achieved through the use of a product compared to conventional alternatives. The
presentation will specifically address the connection between the PCH and the use phase of PCF,
demonstrating how innovative products can generate a positive handprint by reducing emissions during
their operational life. Finally, an outlook is presented on future steps necessary to utilize PCH in a
meaningful way. This includes ideas on development of standardized methodologies, the widespread
integration of PCH into environmental assessments, and the inclusion of the handprint concept into
strategic decision-making to drive effective climate action and sustainable product development.

9:20 - 9:40 am

4461224: Driving Transparency and Impact: Advancing Automated PCF Calculations and the Role of
Additives in Sustainable Lubricants

Nipunika Weliwatte, Lubrizol Corporation, Wickliffe, OH

This presentation outlines progress in Product Carbon Footprint (PCF) calculations and the impact of
additives on greenhouse gas emissions in lubricant manufacturing. It showcases the development of an
internal PCF tool, integration of supplier and site-specific data, and the growing demand for PCFs from
market and regulatory forces. Case studies demonstrate that while low-PCF additives can reduce
emissions, a holistic approach—balancing sustainability and product performance—is essential for
meaningful decarbonization.

9:40 - 10:00 am - Available Time Slot
10:00 - 10:40 am - Break

10:40 am - 12:00 pm

4463350: Panel Discussion: Sustainable by Design: From Impact to Handprint in Lubrication
Innovation

Panelists: Elizabeth Grove, The Lubrizol Corporation, Wickliffe, OH; Manuel Zuercher, Schaeffler
Technologies AG & Co. KG, Schweinfurt, Germany; Matt Kriech, Biosynthetic Technologies, Indianapolis,
IN; and Daniel Liwicki, Clean Harbors, Buffalo, NY

Moderator: Elisa Swanson-Parback, Perstorp AB, Malmo, Sweden

Sustainability is reshaping lubricant innovation, guided by the principle of “Sustainable by Design”
minimizing environmental impact while maximizing positive handprint. This panel highlights advances in
base oils, additives, and formulations that enhance sustainability during use, while addressing sourcing,



carbon footprint, and end-of-life. Experts will explore how Environmentally Acceptable Lubricants (EALS)
and Re-Refined Base Oils (RRBOs) promote circularity and low-emission performance without
compromising in-use reliability. The discussion will focus on aligning technical excellence, circularity,
and policy to enable truly sustainable lubrication systems.
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Session Chair: Shubhamita Basu, Perstorp Polyols, Inc., Toledo, OH
Session Vice Chair: Vasileios Bakolas, Schaeffler Technologies AG und Co KG, Herzogenaurach,
Germany

1:40 - 2:00 pm

4439626: Extraordinary Tribological Performance of Novel Lubricants Derived from Discarded
Polyvinyl Chloride

Ali Erdemir, Gugyeong Sung, Seungjoo Sung, Texas A&M University, College Station, TX; Eric Nuwayo,
Connor Thompson, Abby Civiello, Adrian DiMarco, Guoliang Liu, Virginia Tech, Blacksburg, VA

Polyvinyl Chloride (PVC) is one of the most widely used plastics worldwide, but it is also among the most
harmful when discarded into our environment. In this talk, we report a family of high-performance liquid
lubricants derived from PVC through a dehalogenation-alkylation process. Under severe tribological
conditions, these lubricants outperformed commercial polyalphaolefins (PAO) and other petroleum-
based lubricants. Detailed surface analytical studies helped elucidate the key mechanism responsible
for their superior performance. Overall, this work establishes the potential of PVC-derived lubricants as
an economically viable and environmentally friendly alternative for diverse industrial applications.

2:00-2:20 pm

4418605: Driving Business Value and Innovation with Life Cycle Assessment and Product Carbon
Footprints

Oskar Vogler, Carbon Minds GmbH, Cologne, Germany

Life Cycle Assessment (LCA) and Product Carbon Footprints (PCFs) are often seen as compliance tools
— away to respond to regulatory pressure and customer demands. Yet, when applied strategically, they
can do much more: they can guide innovation, shape product development, and create new business
value. This presentation highlights how PCFs can be used across different stages of the product lifecycle
and within various business functions. From supporting early-stage R&D decisions, to demonstrating
performance benefits through avoided emissions (handprint), to positioning low-emitting products in the
market, PCFs provide a versatile framework to link sustainability with innovation. This presentation offers
a set of practical ideas and examples to inspire lubricant companies in applying LCA and PCFs beyond
compliance. The goal is to show how these tools can drive differentiation, open new opportunities, and
strengthen customer engagement by aligning sustainability with business strategy.



2:20-2:40 pm

4429271: Sustainability Reporting Requirements — A Chance for Tribology?

Vasileios Bakolas, Schaeffler Technologies AG und Co KG, Herzogenaurach, Germany; Manuel Zuercher,
Tim Hosenfeldt, Michael Kobes, Schaeffler Technologies AG & Co. KG, Schweinfurt, Germany

Measuring sustainability remains a complex and evolving challenge. With numerous guidelines and
methodologies in place, companies often struggle to navigate the landscape confidently. Mandatory
regulations require businesses to disclose their carbon footprints, while additional voluntary initiatives
introduce their own frameworks for companies to demonstrate decarbonization efforts. This creates a
multifaceted environment that can be difficult for organizations and practitioners to manage effectively.
In this presentation, we will explore the key challenges of accurately quantifying sustainability metrics
and highlight the value these measurements bring to both companies and stakeholders and how this
value relates to tribology.

2:40-3:00 pm
4440269: Nothing Else Matters (But the Footprint)
Francois Paoloni, TotalEnergies, Nanterre, France

This presentation examines the carbon footprint of metal processing fluids, including rolling oils and
metalworking fluids. Through comparative analyses, the most impactful actions have been identified to
reduce resource consumption and hazardous substances, in alignment with the UN Sustainable
Development Goals. The study identifies critical levers with the greatest influence on carbon footprint
across the cradle-to-grave life cycle. Firstly, the selection of interchangeable raw materials, from different
source is evaluated in term of environmental performance and technical efficiency. Then the usage at
customer is evaluated through controlled measurements on tests representative of field condition.
Finally, impact of end of life is explored, mainly in term of oil sump lifetime. This study will also underline
the importance of engaging all stakeholders to prove performance through laboratory tests, but also field
evaluation.

3:00 - 3:40 pm — Break

3:40-4:00 pm

4423582: From Waste to Performance: Effect of Chemo-Mechanical Filtration on the Tribological
Properties of Lubricants

Myrna Cortes Morales, Aldara Naveira Suarez, SKF Recond Qil, Lulea, Norrbotten, Sweden; Roland
Larsson, Par Marklund, Lulea University of Technology, Luled, Sweden

Lubricant performance in industrial systems depends not only on formulation but also on contamination
control. Conventional filtration typically removes particles >4 um, but influence of submicron
contaminants remains understudied. These particles, similar in size to the lubricating film, can catalyze
degradation reactions and cause surface damage, leading to premature lubrication failure. This study
explores the effects of chemo-mechanical filtration on different lubricants. Friction and wear
measurements were conducted before and after filtration using multiple tribometers to assess the oils’
behavior under varying contact conditions. Chemo-mechanical filtration improved wear resistance and
friction performance across most oil samples, indicating that it can restore the functional properties of
used oils by removing even the smallest contaminants, offering a promising approach to extend lubricant
life, improve oil reliability and contribute to a sustainable use of lubricants.



4:00-4:20 pm

4423130: Multifunctional Sulfur-Based Additive for Industrial Lubricants — A Response to Market
Challenges

Pascal Saint-Louis-Augustin, Arkema, Lacq, France

In response to the growing market demands for performance, sustainability, and safety, we have
developed an innovative additive designed to meet these challenges. This new ingredient, based on a
unique molecule, combines several key functions: it protects surfaces, reduces weatr, and prevents
corrosion. Versatile and easy to integrate, it can be used in various types of industrial lubricants, whether
water-based or grease-based, while remaining compatible with existing formulations. It helps simplify
compositions, reduce polyalkylene glycol concentration, and improve overall product efficiency. This
solution represents a promising advancement for manufacturers seeking more efficient and responsible
formulations.

4:20 - 4:40 pm - Available Time Slot

4:40 - 5:00 pm - Available Time Slot



