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Key Aspects of Life Cycle Assessment
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Challenges

,.ﬂ Data Availability
- . Many fine chemicals are currently
missing from databases

* Missing background information

Time Consuming

» Extensive research and a high level
of detail required

« Expert knowledge needed

W% Cross-Topic
¥ . Overlap between chemistry,
synthetic resins and LCA




Life Cycle Inventory of Epoxy Resins
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Life Cycle Assessment / Status Quo \
/ﬁ /ﬁ * Focus on the pure resin

» Exclusion of additives and curing
agents

* Use of unsuitable proxy datasets

» Simplifications reduces overall

modelling effort
(:ﬂ;/ * Not all environmental impacts are
\taken into account /
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Life Cycle R *  Limited comparability ®
Impact _
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A comprehensive cradle-to-gate analysis can only be conducted by taking all

components into account




Materials and Methods 4#7
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o Cor]ducted witch OpenL_CA, / \
Ecoinvent and cm.chemicals ﬂl 1. Influence of Reactive Diluents

O (= Literature Research

‘ x 2. Influence of different chemical
backbones
03 Selection of a modelling
\}// strategy

|

@ Creation of a workflow

|

e 3 Use-Cases selected !III 4. Overall comparison of the thy
resin systems

3. Influence of different databases
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Looking for a
chemical of
interest.

Flowchart redesigned with Al

1. SEARCH DATABASES
' Search databases to see if an
Q entry exists that matches

the chemical.

2. SEARCH SYNONYMS

Search for synonyms
of the chemical.

3. SEARCH LITERATURE

If no entry is found in the
database, search the
literature for information
on the chemical.

5. SEARCH PATENTS

If no information is found in
the literature, search patents
for information on the
precursors.

CUT-OFF CRITERION

If no information is found here either,
the cut-off criterion is reached and
expert knowledge is required.

Is a suitable

entry
available?

YES
Is a synonym

found?

Information
found?

Use the dataset
from the database.

Use the dataset
from the database.

4. CHECK PRECURSORS

Examine the precursors to see
whether they are available in the
database under their name or
under a synonym.

o

Information
found?

=, 6. ESTABLISH REACTION & CALCULATE OUTPUT
Set up the reaction equation and

calculate the output of the chemical.

v

CHEMICAL
FACTORY

° |l A

ELECTRICITY

7. ADD STANDARD DATASET

Add a standard dataset
SS incorporating data on chemical factory

emissions, electricity, heat,

HEAT ;
and water consumption.

WATER

.‘—J

8. CREATE DATASET

The dataset is then created.
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Influence of Reactive Diluents
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Influence of Reactive Diluents
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The contribution to the overall result may be significant for individual impact categories such as climate change

Differences in concentration can lead to considerable uncertainties




Different chemical backbones and database impacts
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RELATIVE LCIA RESULTS ACROSS DIFFERENT DATABASES AND CHEMICAL
STRUCTURES
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I DB 2: Epoxy resin (DGEBPA) I DB 2: Epoxy resin (TGMDA )

SB: Epoxy Resin (TGMDA) =0==DB1: Reference (DGEBPA)

Different structures cannot be compared directly - Manufacturing processes

The use of different databases can lead to differing results and limit comparability




Comparison of the resin systems
DLR
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Conclusion and Outlook

1. Robust modelling strategy helps to generate
customized datasets

2. Generalised Workflows supports the creating

consistent Life Cycle Inventories

3. The use cases examined highlighted the
uncertainties involved in modelling of epoxy
resins

4. Reactive diluents, curing agents and additives
can have significant influence on several

impact categories

i DLR
Cwe ‘cradle-to-gate’ approach is only one\

part of the LCA

2. The use phase and recycling are currently

given very little consideration
3. Data on impacts in these life cycle phases

are still missing
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