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SSbD1: Material efficiency SSbhD2: Minimise
hazardous material use

Reduce use of raw material or
waste generation, by incorporating
all chemicals/materials into final

praduct or process recycling.

Preserve product functionality
while avoiding or reducing
hazardous chemicals and materials.

$SbD3: Design for energy $ShD4: Use renewable
efficiency sources

Minimising the cumulative energy
used during manufacturing and
through supply chains of a product.

Use resource closed loops or
renewable material/ secondary
material and renewable energy
sources for resource conservation.

SSbDS: Prevent and avoid SSbD6: Reduce hazardous
hazardous emissions substance exposure

Chemical hazards from
processes should be eliminated,
or exposure minimised through

substitution and technology use.

Utilise technologies to minimise
and/or to avoid releasing
hazardous emissions or
pollutants to the environment.

Bio-based

Petrol-based
lubricants
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-
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SShD7: Design for end-of- SSbD8: Consider the whole
life life cycle

Apply the other design principles
reflecting on the entire life cycle;
from raw materials to the final
product’s end-of-life.

Design chemicals to degrade
without health or environmental
risks. Design for reuse, waste
collection, and recycling.

ain., 2024,2, 578-607
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UBRICANT

Our model Production process

4 Steps
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Refined soybean-oil High performance
Bio-based lubricant
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Plant data / LCA database
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Stochiometry + « Proof of concept

Energy

+ Concept

Stochiometry TRL2

I Soybean [ Fetroleum

Technology Readiness Level (TRL)
e e e o e

—>Mismatching model approach (stochiom., no
scale up) and TRL level result in biased data!

—~>Eutrophication and Ecotoxicity are up v
—>Fossil use and climate change as well %
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1" ball 2 ball 3% ball

Products Functional unit

Mineral oil 1 kg of oil
Rapeseed oil

468.61 um 470.75 pm

Mineral oil 1 m? of hydraulic
Synthetic ester fluid
Rapeseed oil

Mineral oil Area of aluminium
Soybean oil rolled

364.58 372.36 372.72 - . 2
£ L e Mineral oil 1000 work pieces

Rapeseed oil ester produced

Palm oil ester

Animal fat ester

Used cooking oil ester

Mineral oil Volume of oil used

Rapeseed oil to cut 1000 m®
of wood®

Wear protection Performance-based FU

SiTeLUD

Used Ol
Unknown Use

Lostin

Lubricant Fomulation @

Industrial
Lubricants

Transportation
Lubricants

Lost During Use or
to Environment

<1 Re-Refined Base Oil

Marine
Diesel Ol

Re-Refined
Fuel Ol

Various EoL options

life

sed Oil Management and Beneficial Reuse Options to Address Section 1: Energy
Savings from Lubricating Oil Public Law 115-345, Report to Congress, 2020, Washing.

SSbD7: Design for end-of-

Design chemicals to degrade

without health or environmental
risks. Design for reuse, waste
collection, and recycling.
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Comparison between two lubricants using generic information

m Petroleum based m Soybean based

‘@ 2.00E-03
(] . - .
€ 128582 (inaccurate) significantly
§ HA0E 03 higher consumption of CRM by
£ 1.20E-03 bio-based material
< 1.00E-03
= 8.00E-04
;g 6.00E-04
O 4.00E-04

2.00E-04

Gallium Samarium Graphite Holmium Cerium
Neodymium Dysprosium

Critical Raw Material

Link to ecoinvent database to be able to calculate the CRM on both the
supply chain and the foreground data

Limitations of relying on generic databases for low TRL

Supply chain for soybean could be linked to incorrect industries

RaEREREretAReRalnbD2:2 Definition of FCH-LCA guidelines WP2 Reformulation of current
BERRNEteRaRcriticality indicator. Brussels: Clean Hydrogen Partnership; 2021

the Grant Agreement No. 101138807. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect
hand Digital Executive Agency (HADEA). Neither the European Union nor the granting authority can be held responsible for them.




 Petro-based lubricant - created

~ Indicator results

~ I Local Community

» B Access to material resources
8 Environmental Footprints
8 GHG Footprints
8 Local employment
8 Migration
il Respect of indigenous right:

>
>
>
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> [ Safe and healthy living conditions
~ I Society
> B Contribution to economic development
> B8 Health and Safety
~ I Value Chain Actors
> B Corruption
> B9 Fair competition
> B8 Promoting social responsibil

~ I Workers

5 Child labour

% Discrimination

B9 Fair Salary

I Forced Labour
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8 Health and Safety
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8 Social benefits, legal issues
8 Working time
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= Soybean lubricant

~ Indicator results

e assessment SIT©LUb
+ PsILCA (U

~ I Local Community
» B Access to material resources
™ Environmental Footprints
™ GHG Footprints
™ Local employment
™ Migration
I Respect of indigenous rights

:I I Safe and healthy living conditions

~ I Society
> B8 Contribution to economic development
> B8 Health and Safety
~ I Value Chain Actors
> B8 Corruption
> B Fair competition

> 8 Promoting social responsibil
~ B8 Workers
> Child labour

> B Discrimination
> B Fair Salary
> % Forced Labour

> I Freedom of association and collective bargaining 0% 0%

HO MO
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> B Health and Safety

0% 0% 0%

B Social benefits, legal issues
> B8 Working time

0% 0% 0%
0% 0% 0%

k, Medium Risk, High Risk, Very High Risk, ND No Data, NA Not Available

berformed in one database (SOCA)
workers”, “local community’, and “society”
d “Health and Safety”
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acquisition and pre-

processing
L4l 2. Manufacturing
I 1 3. Distribution

Rasmussen K Bennett, M.J., Rauscher, H. and Sala, S., Safe and Sustainable by
IRCEIORthe European Union, Luxembourg, 2024, doi:10.2760/28450, JRC138035.
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For functional materials

Instead of empirical In LCA data/methods, assess full life cycle |
SSbD StUdieS, SiTOLUb thereis a strong bias on (Use cases, EoL I

focuses on simulation! existing technologies options, Performance) |
already at early stage! /
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