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Company profile

= Globally active

= 50 years of experience

- development, production and sales of special lubricants

= @Greases, pastes, oils, special metal-working fluids, maintenance

products
= Automotive, food, electronics, plastic

=[SO 9001, ISO 14001 and product related certifications
1ISO 21469, H1, ...
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Outline

" Fluorine chemistry under investigation
= Nanoparticles in lubricants

= Dijscussion
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Fluorine chemistry

" PFOA — PerFluoroOctanoicAcid
— PFOA is a compound used in the manufacture and processing of some
Fluoroelastomers and Fluoropolymers

= PFOA found in traces in drinking water
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Fluorine chemistry under investigation

= PFAS — PerFluoroAlkylatedSubstances

PFAS is an acronym for per- and polyfluorinated chemicals
This group of substances includes more than 4,700 different substances

EU wants to restrict the use of all of them due to potential health risks

DEFLUORINATION - low-temperature mineralization of perfluorocarboxylic acids

(Science 377; 19 August 2022)
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Fluorine chemistry

" PFPE — PerFluoroPolyEthylen
— Excellent lubrication properties
— Temperature stable >300°C
— Clear transparent liquid
— non smelling
— H1 with unintentionally direct food contact (some PFPE grades)
— Persistant, bioaccumulative

— Not biodegradable
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Unique properties

= Transparent, clear, odorless

=  Extremely wide temperature range -80°C up to +320°C, short time even +360°C
=  Wide viscosity range

=  Minimal surface tension -> good wetting

= High viscosity index

= Extremely stable against oxidation, no flash point

= Very high pressure-viscosity coefficient

= Broad material compatibility with nearly all elastomers and polymers

= Non migrating

= Low vapor pressure
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Fluorine chemistry

= PTFE — PolyTetraFluoroEthylen
— Used as a thickener or additive in grease formulations and coatings
— Temperature stable until 280°C
— White powder
— nonsmelling
— H1 with unintentionally direct food contact (some PTFE grades)
— Compliance with EUregulation 1907/2006 (REACh) used PTFE has a content of <25 ppb PFOA
— Persistant, bioaccumulative

— Not biodegradable
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Applications of PFAS products

" QOils and thickener in lubricants
= Dry Film coatings

= Food packaging

= Carpet and fabric

= Pots and pans

= Clothing

= Cardboard packaging

= Firefighting foams
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Nanoparticles in lubricants

= Extreme pressure EP and anti wear improvers AW
= Graphene

= Carbon tubes

= CuO

= MoS,

= BN

= SiO,

= TiO,
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= Wall paint

= Shampoos

= Toothpaste

= Skin care products

= Food additive E171
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Functionalizing

Surface-modified nano-particles i — M9 residue

Nanoparticle Nanoparticle

Investigation in lubricants:

@ additive concentrations: can indeed increase load-carrying ability and
decrease the coefficient of friction (CoF)

@ higher concentrations: agglomeration that results in abrasive behavior

» prevention of agglomeration essential
» surface modification essential
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New classificati
ification of TiO, i
f TiO, in form of particles with a
n aerodynami
ic

diameter <
- 11) Lu11 a 1
by inhalation" s a "probably carci
n .
on by the EU at the beginninoggz?IZCoSUbStance of category 2
20

Official journal of the European Union

>
z;oducts containing >1%
these type of TiO,

pigments were forced to
stricter regulation

ANNEXT

part 2 of Annex {1 to Regulation (EC) No 12722008 i amended as follows:

(1) The introductory paragraph is amended 25 follows:

“The statements set out in sections 2110210 and 2.12 shall be assigned t0 mixtures in accordance with Article 25(6)”

The label on the packaging of fiquid mixtures containing 1 % OF more of titanium dioxide particles with aerodynamic
diameter equal to Of below 10 pm shall bear the following statement:

FuH21L: Warning! Hazardous respirable droplets may be formed when sprayed- Do not breathe spray of mist’

The label on the packaging of solid mixtures containing 1 % ©OF more of tianium dioxide shall bear the following
statement:

FUH212: wWarning! Hazardous respirable Just may be formed when used. Do not breathe dust’

[n addition, the label on the packaging of liquid and solid mixtures ot intended for the general public and not classified
as hazardous which are labelled with FUH211 of FUH212, shall bear statement EUH210/
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Open for discussion

Day 2 discussion session, SB, September 2022 Lubricant Expo



'\@ setral

Competence in Lubricants

Disclaimer

All information in this document are based on general experience and knowledge as of the date of publication. Technical changes and error
reserved. The information should provide guidelines for possible applications to the technically skilled reader and refer to the known state of the
art and are publicly available.

The information should not be considered a warranty of product features and they do not guarantee the suitability of products in particular
cases. They do not absolve the user from test selected products in the corresponding application.

All data are based on empirically determined values or on guideline values taken from technical literature.

Depending on the type of mechanical, dynamical chemical and thermal stress lubricants change their technical values. These values may
affect the function of components.

Published by and copyright ©: Setral Chemie GmbH.

Any reprint - even in extract - is only permitted when referred to the source and a specimen copy is given. Prior agreement of Setral Chemie
GmbH required.
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