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1. CO, market — Small to Medium Enterprises (SMEs)

\o

Potential
Market

SPAIN: 310 «tco,/iyr

EU: 1.650 «tco,iyr

Rl - B
Tonics, sparklindg water, carbonated
rinks
SPAIN: 24.000 tCO?/y
EU: 180.000 tCO?%/y

Wastewater neutralization
SPAIN: 135.000 tCOz/yr
EU: 750.000 tCOZ/yr

/

Meat processing
SPAIN: 125.000 tCO,/yr
EU: 625.000 tCO,/yr

And many others:

Food packaging 12.000/ 25.000tCO,/yr
Waste incineration

Synthetic fuels (methanol)

Horticulture 14.000/70.000tCO,/yr
Surgical applications

Algae production
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2. CO, market operation vs Our solution 10S

EMIT BUY USE
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Site boilers Industrial CO, CO, transport Foz US? In
emits CO, production to industrial sites industrial sectors
I —
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2. CO, market operation vs Our solution

-

\§

Our
solution

CAPTURE  AND

W

Site boilers
does not emit

On site CO, capture with
adsorption-based
technologies

REUSE

CO, use in
industrial plants

JgJasNz
IQS
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3. VSA technology and materials

Adsorption

Low
pressure

Desorption

i
-\

Heat or
Vacuum

Zeolites — Binder or binderless.
Three dimensional microporous
crystalline silicate structure
composed of interconnecting
channels with uniform pore sizes.

Carbon Molecular Sieves (CMS).
Amorphous microporous structure
made out of inexpensive
carbonaceous material with low
inorganic compounds.

Metal Organic Framework (MOF).
Novel hybrid materials composed of
metal ions, metal clusters, and
organic ligands with extraordinary
chemical tunable pore geometry.

Jgasne
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Cr-MIL-101

P
;.

Ni-CPO-27 Uio-66
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4. VVSA process 10S

e
Pre-Treatment ‘ ‘

IN

>

Cooling and
condensation

&

Impulsion

ouT
—> >
Cooling and

condensation
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4. VVSA process 10S

GETTED |

N,
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| CO;

Drying COg production
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4. VVSA process 10S

Post-Treatment

Vacuum
regeneration

—
Cco, Final

High product
> el pressure

\ Compression /
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5. The journey from TRLS to TRLS I0S

DOCTORATS rq MM\ Generalitat
|NPUS€}0% L/ by Y de Catalunya
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5. Pilot pIant TRL 6-7. Spain (Girona). zQQSNa

Wastewater
treatment

Pig stunning

B
'

L

4 J ; __'1 'I | 'ni‘l“‘lﬂ li;f

s a "
Brewery
! carbonation
Neutralization Up to 70% purity /1,1 kwh/kgCO2 / 100 tnCO2/yr
Achieved

See LCA in Rafael Gonzalez presentation on Session 7C, tomorrow
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5. Pilot plant TRL 6-7. spain (Girona).

JJasNz
IQS

Wastewater
treatment

{

/

\

Pig stunning

r

\

Brewery
carbonation

Neutralization
achieved

Up to 70% purity /1,1 kwh/kgCO2 / 100 kgCO2/yr
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5. Scale up plant TRL 8-9. spain (Barcelona).

{

Wastewater
treatment

Y

Pig stunning

\

Brewery
carbonation

Re-design

Heat exchangers and demisters

Boiler

High and low
pressure tanks

JJasNz
IQS

Dryers

Vacuum pump

CO; capture
units

Blower

Compressor
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5. Scale up plant TRL 8-9. spain (Barcelona).

Wastewater
treatment

Pig stunning

Brewery
carbonation

\

Stunning
achieved

& [eat exchangers and demisters

High and low
pressure tanks

Blower

Up to 99,5% purity / 0,65 kwh/kgCO2 / wup to 1.000 tCO2/yr

1 year 2 months of continuos production
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5. Scale up plant TRL 8-9. spain (Barcelona).
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5. Scale up plant TRL 8-9. spain (Barcelona).
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5. Pilot plant TRL 6-7. spain (Lleida). Jgasne:

Wastewater
treatment
p
Pig stunning V
\

o

Brewery
carbonation

“

Brew carbonation
achieved

In commissioning
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6. How future looks I0S

2.000 tn CO, /yr

[ Next targets ]

Optimization of a carbon capture plant to
achieve:

- OPEX cost: <0,5 kWh/kgCO,
- CAPEX cost: <100 EUR/MNCO,
- Production: scale up to

10.000 tnCO,/yr :
Challenge: cost effective adsorbent i PSP
L= ~EP: ,4;{‘)\

with higher working capacity.
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7. Facilities available for testing adsorbents I0S

Several columns
VSA/VPSA

TSA — Direct hot gas
Recirculation

Double stages
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8. Conclusions JaSe

i_i Demonstrated feasibility of a circular CO, capture and reuse system for SMEs.
%} Continuous operation >1 year with VSA technology using zeolite 13X.

e

@ Achieved up to 99.5% CO, purity with competitive energy consumption (~0.65 kWh-kg~'CO,).

Successful applications in wastewater neutralization and stunning.
£

AV

Next Step Promising pathway towards decentralized and circular CO, management for industry.

Further scale-up requires improved adsorbents with higher working capacity at affordable cost.
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10. Back up slides zg?S_NE
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10. Back up slides I0S
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Figure 2: Phase diagram of pure CO2 based on the Span and Wagner equation of state (Span and
Wagner, 1996)
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