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The value of LCA

* Highlight value chain efficiency
opportunities

* Identify areas in value chain that need
improvement

* Highlights trade offs
 Benchmark progress
* Support environmental claims
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CCU is an umbrella concept
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Source: LCA4CCU, 2020

Direct use of CO, ( greenhouses,
solvent, EOR,...)




LCAs of CCU have often asummed non—
realitic conditions or partial system boundaries
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Example: electrochemical conversion of CO, ethylene
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The plant layout,
capacity, mass and
energy balances are now
different!




Many LCAs of CCU examine only
“one” future against “one” reference
- Most CCU at Low TRL (~ high inherent uncertainties)

- There may be other competitive technologies than

fossil fuels in the future

Gasoline
Biofuel I CO, avoidance is
L CO, based fuel dependent on the

reference
Hydrogen / | technology

Electric Vehicle

All technologies can further develop (also fossil based!)
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CCU wants to deliver g
‘negativity” but...this s i s i enssons
requires:

« Physical greenhouse gases are removed from the atmosphere.

« The removed gases are stored out of the atmosphere in a manner

intended to be permanent.

« Upstream and downstream greenhouse gas emissions are

comprehensively estimated and included in the emission balance.

«  The total quantity of atmospheric greenhouse gases removed and
permanently stored is greater than the total quantity of greenhouse
gases emitted to the atmosphere.

Many CCU technologies cannot fullfill these four conditions!
It does not mean they cannot be beneficial

(they can still provide large CO, avoidance)



From a sustainabllity point of view

CCU should not addetCO, emissions to the
atmosphere, and should be less enargyy
material intensive

We are demanding from CCU a wide range of
requirements that we have not demanded fror
fossikbased technologies. Nonetheless, these
are the kind of challenges that must be
addressed 1 f we are t
unsustainable industrial systems.
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Thanks for your attention!

Email: c.a.ramirezramirez@tudelft.nl
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