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What is a lubricant?

Lubricants are complex substances used to minimize
friction and wear of moving surfaces in relative
motion.

Lubricants consist of a base oil and various additives.

Lubricant quality and differentiation is mainly
achieved through the additives.

Mineral oils represent around 90% of the total
market due to their world wide availability, high
performance, compatibility with OEM and low price.

Conventional lubricants based on mineral oils need to
be replaced by EALs.

EALs are Environmentally Acceptable Lubricants that
are biodegradable, minimally toxic, and not bio-
accumulative.
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Toxicity of base oil and various additives

. '  Additives (some examples)
Base Ol « ZnDTP (Zinc dibutyl dithiophosphate)

* Chlorinated additives

* Very good extreme pressure additives.

» According to EPA: medium-chain (C14 to
C17) and long-chain (C18 to C20)
chlorinated paraffins present persistent,
bioaccumulative and toxic risk to the
environment.

 Etc...
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Source: http://www.machinerylubrication.com/Read/29113/base-oil-groups



http://www.machinerylubrication.com/Read/29113/base-oil-groups

Where do we use lubricants?
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Example: Automotive oil recycling

QOil collection

Re-refining
(for mineral Combustion
oils only)
Lubricants Other Heat
products
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The refund scheme for used oil collection in
Norway

Source: MILUODIREKTORATET M-2526|2023, REFUSJONSORDNINGEN FOR
SPILLOLJE ARSRAPPORT 2022
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The "Invisible" Problem

Around 50% of the lubricants end up in nature* = 20,000,000,000 liters per year, 90% of which are based on
harmful mineral oil based lubricants

QOil pollution is a more acute problem than microplastics because it has immediate and direct toxic effects**

Maritime transportation reI'
lubricant into the oceans ev:

7’250 million liters of According to EFSA harvesting is one of the sources of
MOH (Mineral Oil Hydrocarbons) in food.

New regulations in the mar try (USA-Vessel General

Permit 2013) forcing the onmentally Acceptable
Lubricants — EALs = Europe ehind!
& L

iy

SINTEF ®@NTNU

* https://www.tribonet.org/wiki/environmentally-acceptable-lubricants/
**https://www.dw.com/en/exclusive-how-chronic-oil-pollution-at-sea-goes-unpunished/a-612019¢
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But reality is still worse!!

e According to the Swedish Environmental
Research Institute:

* Qil pollution is a more acute problem than
microplastics because it has immediate and
direct toxic effects. The impact of small oil
discharges on marine life remains
underinvestigated, but academic research
suggests that even small oil spills can have
lasting harmful effects on marine life when they
happen frequently. And repeated spills create a
form of chronic pollution that can have severe
effects on the environment.
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Spills in Norway also occcur

Leakage from the war ship (second world war) Bliicher in Oslofjorden.
Source: NRK 6. aug. 2023
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Ulike virkemidler som utlgser ulik grad av
offentlig/privat samarbeid om forskning

Lavere TRL Heyere TRL

Forskerprosjekt KSP-S*

Andel Typisk
finansiering 100% 25-50%
av NFR
* Ingen krav til * Kravom Krav om Krav om Bedriften
samarbeid samarbeid medfinansiering medfinansiering finansierer
fra partner fra partnere prosjekt (typisk
(minimum 20%) (minst 50%) 50-75%)

. ‘ ‘ Bidragsforskning Oppdragsforslfn.ing
«ikke-gkonomisk aktivitet» «pkonomisk aktivitet»

KSP: Kompetanse- og samarbeidsprosjekter. IPN: Innovasjonsprosjekter i naeringslivet



SFI| main pillars

Recycling and reuse Markets/Applications

* Public bodies  Collection by public * Maritime
(kommuner, bodies « Hydropower
direktore_lter, public * |Incentives to . O&G
companies) companies . Aluminum

* Regulations * Technology for » Transportation

recycling
* Others
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Additional info

* Two steps process (pre-proposal + main proposal)
» Deadline for pre-proposal: September the 18th

8 centres will be funded by the NFR

« Cash or in kind contribution needed

8 years project
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Concluding remarks

The Problem: 20,000,000,000 liters of
lubricants is ending up in the nature every year.
The Opportunity:

* New regulations forcing the industry to use
EALs (already started in the maritime
industry)

» Social awareness from End Users
demanding greener products

» Bring Trondheim/Norway in the forefront of
the green shift.

The Solution: Interdisciplinary approach
based on SINTEF know how.

The need: Ajoint strategy at SINTEF
Timing: The sooner the better
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