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As safety regulations drive up costs, some Over two decades the base oil industry has
formulators adapt existing chemistries rather just evolved but remade itself into a market
than introduce new ones. where bigger, more capitalintensive plant

produce higher quality fluids.
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Taxes: Italy’s Accidental
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Tax policy made [taly a hotspot for biobased
lubricants. Also, updates on European Union
regulations affecting lubes.

Lubesn'Greases (ISSN1080-9449), an independent trade magazine, is published monthly Periodicals postage paid at Falls Church, VA and additional mailing offices.
by LN G Publishing Company, Inc. Copynight 2025, LNG Publishing Company, Inc. Printed POSTMASTER: Send address cormections to Lubes'n’'Greases, LNG Publishing Company, Inc.,
in USA P0. Box 250, Millwood, VA 22646 LULSA.

Subscriplions are $299 per year (5160 for & months) for pint and digital editions or $269 CANADA POST Agreement 40064709, Returmn undeliverable Canadian addresses to: IMS, PO
LUBESF NF G REAS ES (140 for & months) for digital onfy. To subscribe, visit www LubesnGreases.com/subscribe Box 122, Niagara Falls, ON L2E 658
Subscrplion enguires can be sent to lubesngreasasmomeda.com.

Penodical category: General

m /company/Ing-publishing-co-/

4 www.LUBESNGREASES.COM JANUARY 2026



B b

L3

-

e —

[

JANUARY 2026 -




By Trevor Gauntlett
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THE VISE

OF CHEMICAL REGULATIONS

Are we close to the long-anticipated point where chemical safety laws and
market expectations become incompatible at an accessible cost? Lubricant
formulators discuss how they cope with the squeeze.

herni-:al regulation has been a significant
driver for change in lubricant formulations
for most of this century. The list of chem-
Istries that are no longer the "go-to” solutions
they were in the late 20th century includes:

* Nonylphenols or their derivatives that were
used to stabilize detergent micelles or as
emulsifiers in soluble metalworking lubri-
cants;

* Certain isomers of tricresyl phosphate used
as extreme pressure additives;

* Short-chain chlorinated paraffins. then their
medium-chain analogues, which have been
shown to be carcinogenic, used in cutting
olls.

* Phthalate esters used in compressor lubri-
cants, now classified as reproductive toxins.

Sometimes hazard classifications can lead to

a ban on the substances themselves. In other

P

-

instances the hazard labels for finished formula-
tions based on these components are deemed
unacceptable for the markets into which these
formulations are supplied. Consumers in many
markets don't expect a hazard classification on
a lubricant bottle, so it becomes a differentiator
in a purchasing decision. Business customers
may not want to receive classified products to
protect the health of employees.

Regulations Squeeze

The United Nation's Globally Harmonised Sys-
tem of Classification and Labeling of Chemicals
has removed in the past decade some of the
anomalies that existed between national regula-
tory systems, so the same formulation receives
broadly the same classification in most countries
in the world.

However, there are limitations. Fewer than 100
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countries have implemented GHS,
and its "toolbox” or "building block™
approach can lead to different require-
ments for hazard communication for
the same product. For example, while
safety data sheets in the European
Union must address “"other hazards”
including environmental and endo-
crine disrupting properties, the United
States Occupational Safety and Health
Administration’s Hazard Communica-
tion Standard focuses on workplace
safety and excludes environmental
considerations.,

The European Union's landmark
REACH regulation, Registration, Evalu-
ation and Authorization of Chemicals,
was finalized in 2018 when every
chemical manufactured in or imported
into the bloc at greater than one ton
per annum had to at least be regis-
tered. Analysis of the dossier of health
and environmental information led to
a classification, which since 2015 has
used the GHS. Since then, new data,
new understanding of cooperative
effects of some chemical types and
changes to tolerances have led to for
mulated products receiving ever more
restrictive classifications.

REACH was Intended to use market
forces to encourage innovation. The

logic was that downstream users
would want lower hazard labels on
the products they were using, so up-
stream formulators and/or manufac-
turers would seek alternative, lower
hazard classification options.

But the cost of registering is sub-
stantial and increases further if data
are required for authorization. This
leads many to ask whether the regu-
lation is stifling new product introduc-
tion. Indeed, a straw poll of Industry

professionals approached for this artl-
cle could think of no examples of new
molecules targeted at the lubricants
market being registered between
June 1, 2018 — the final REACH
deadline for registration of “phase-in”
substances manufactured or imported
In quantities of at least 1 metric ton
per year — and mid-2025.

But formulating options are be-
ing removed. And one of the most
serious situations for those supplying
into or formulating in the lubricants
market 1Is when a widely used chem-
Ical or group of chemicals becomes
classified as a substance of very high
concern .

“The European Chemicals Agency
defines SVHCs [substances of very
high concern| as substances that can
have very serious and often irrevers-
Ible effects on human health and the
environment,” said Sarah Huettner,
product manager and category
manager for products for food man-
ufacturing at Setral Chemie, based in
Romanswiller, France. "An inclusion on
the candidate list means that suppli-
ers face a complex and costly set of
communication and other require-
ments If the concentration of the
SVHC 1s 0.1% by weight or higher.”

Among the costs Incurred by mar-
keters of formulations that include
substances of very high concern
above threshold concentration are:

* re-writing material safety data

sheets;

* higher transport costs due to
special packaging and transport of
dangerous goods;

* notifying ECHA of affected prod-
ucts;

* notifying downstream users and

“We are constantly monitoring ongoing regulatory
landscape to be fast and agile in handling the next
regulatory updates to come.”

— Sarah Huettner, Setral Chemie
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consumers that the formulation
contains a substance of very high
concern;

* supplying safe use instructions for
all downstream users.

Tightening Vice

The misalignment of rules on label-
ling for human health, the environ-
ment and worker safety with require-
ments for transport are not the only
examples of conflicting regulation.
Huettner and Kuhlmann presented at
a session titled "Finding Replacement
Chemistries™ at the Lubricant Expo
iIn Dusseldort In September from the
perspective of, respectively a formula-
tor with and supplier of O,0,0-triphe-
nyl phosphorothionate (TPPT).

Kuhlmann described how in the
1960s TPPT became one of the most
preferred molecules to replace tricre-
syl phosphate as an extreme pressure
and anti-wear additive after TCP was
linked to neurotoxicological side
effects. These were later shown to be
associated with a single isomer, which
could be removed. Hence, TCP is still
used In some aviation turbine oils with
effectively Q% of the toxic iIsomer. By
that time, though, most players had
moved to similar molecules with a
lower kKnown health impact.

The writing was on the wall for TPPT
in the mid-2010s when the chemically
similar molecule triisopropylphenyl
phosphate (TIPP) was flagged as a
potential carcinogen, mutagen or
reprotoxin. TPPT was selected for
re-assessment in 2024, due to con-
cerns that it may be persistent, bioac-
cumulative and toxic, and it received
a substance of very high concern
classification with the REACH update
of January 2025.

Huettner highlighted another signit-
icant non-alignment, noting that TPPT
has been designated safe for useIn
lubricants that may have incidental
contact with foods and beverages —
a standard originally developed by the
U.S. Department of Agriculture and
now administered by private compa-
nies such as U.S.-based NSF, which
names the category HX-1. "Since
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there i1s no direct connection of Hx-1
status and the concerns about human
health and environment under the
different chemical regulations world-
wide, the future HX-1 status of TPPT
remains uncertain,” she said.

With a combination of certainty on
formulations for mainstream lubricant
applications and uncertainty around
incidental food contact lubricants,
both companies moved to develop
alternatives.

Substitution

Costs of research and development
followed by REACH registration of
new chemistry is often considered
to be too high to justify by projected
sales, so many formulators instead
seek to re-purpose existing chemistry,
which removes the registration cost.
(See "Innovation is More than New
Molecules,” Lubes'n'Greases, October
2024.)

However, the R&D costs of incorpo-
rating new, lower-hazard chemistry
into lubricant formulations can still
be significant. A robust screening
program is required to ensure only the
most suitable candidates are tested,
as downstream users could require
bench, rig or engine tests to ensure
that original equipment manufacturer
approvals and customer specifications
are satisfied.

MetallChemie's first approach to
the issues around TPPT followed
the evolutionary logic that has driven
this type of substitution in the past:
modify the molecule so that it has a
less severe hazard assessment. They
found a candidate that met those
criteria that was also ashless, liquid
at room temperature (TPPT I1s a solid),
thermally stable to higher tempera-
tures than TPPT and low in both sulfur
and phosphorus.

When screening using a Seta-Shell
4-ball ng (as used In ASTM D2/83 for
lubricants), the candidate gave com-
parable or better extreme pressure
performance than TPPT and other
phosphorus or sulfur-phosphorus
alternatives when weld load was con-
sidered. However, when it came to
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ant-wear performance, measuring the

wear scar in a four ball test (modified
ASTM D4172), the new candidate was
not a good performer.

Synergies

This prompted a new approach
from the Metall-Chemie team. "We
first reviewed the PBT [environmental
persistence, bioaccumulativity and
toxicity] profiles of different classes
of sulfur/phosphorus- or phospho-
rus-based species,” said Kuhlmann.
Then they created a series of mixtures
of sulfur and phosphorus compounds
with a low health, safety and envi-
ronmental profile and screened for
both extreme pressure and ant-wear
performance using Design of Experi-
ments protocols to minimize the num-
ber of experiments across chemical
species and concentrations.

After screening for both extreme
pressure and anti-wear performance,
a blend of components was identified
that showed improved performance
and has a comparable or better HSE
profile than many of the original sub-
stitutes for TPPI. That blend is now
available in Metall-Chemie's portfolio.
“The learning for us was that regulato-
ry drivers can act as catalysts for inno-
vation,” said Kuhlmann. "By carrying
out systematic reviews of REACH reg-
Istration data by molecular class we
gained insights into structure-property
correlations. Coupling those insights
with Design of Experiments enables
discovery of sustainable chemical
solutions.”

Meanwhile Setral’s formulators
began investigating adapted formula-
tion options to replace TPPT in a wide
portfolio of specialty products. "Our
products range from gearbox olls to
chain olls, greases and pastes for dr
verse industries,” explained Huettner.
They are based on a wide range of
base fluids, including PAGs, PAOs,
mineral cils, perfluoropolyethers and
silicones, which interact slightly differ-
ently with the performance additives
In the blend.

"It is essential to carefully evaluate
the performance requirements,” she

added. "For example, products intend-
ed for use In the food industry must
be modified in such a way that their
H1 suitability i1s not affected. Even
though TPPT is only one additive for
enhancing EP/AW performance, the
entire system needs to be evaluated.”

In a classic example of less being
more, Setral’s formulators “were
able to improve the EP/AW perfor-
mance of the specialty lubricants after
removing TPPT and create a series of
modified formulations for hydraulic
oll, gearbox oll, chain oll and grease,”
Huettner said. She reported some of
the successes at the Lubricant Expo.
“"We successfully adapted multiple
formulations already available on the
market.”.

With the new formulations in place,
she concluded, "We are constantly
monitoring ongoing regulatory land-
scape to be fast and agile in handling
the next regulatory updates to come.
We take this regulatory turbulent
environment as an occasion to drive
technical progress of our products
and create future-proof products.”

Cliffhanger

So, at least In the short term, the
vice of regulations has notyet closed
on lubricant formulations. A scenario
reminiscent of the clifthanger endings
to the 1960s American TV version of
Batman has been averted by the In-
genuity of formulators. But how long
can it continue? The catchphrase of
the TV series was “tune in tomorrow,
same time, same channel.” That may
sound too immediate, for the chal-
lenge that chemical regulations pose
to the lubes industry, but this certainly
seems a subject to which we shall
iInevitably return. é
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