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Established in +700 +100.000 $12,7 +21.000 +50
1897 employees customers billion sales employees countries
Manufacturer of In 1927 starts 12 production ~$70B yezfs?in +200.000
industrial gases | H2 production facilities market cap business customers

14 package 2 especial gases 2.900 +750 +30
1 R&D center km de industrial production industries
plants labs o e
gas pipeline facilities served




Sustainability Drives Our Business Today

Largest supplier
of Hydrogen

LNG Equipment Oxy-fuel Burners

Business Drivers

Emerging Markets
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Making “"Third by ‘30" a Reality

Increased
Carbon-free § Low Carbon Operational Eldiv£]dle]IaRolj
Hydrogen Projects Excellence Renewable

Energy

Carbon
Capture
Projects

Meeting customers on their journey,
maximizing resources and sustainability
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CO, emissions reduction by

industrial integration and value
chains creation: CO, Int Bio

Proyecto LIFE18/CCM/ES/1094


http://www.lifeco2intbio.eu/

Life CO,IntBio

* Life Project: CO,emissions reduction by industrial Proyecto LIFEL8/CCM/ES/1054

integration and value chains creation

I
* Partners: Fundacion Patrimonio Natural de Castilla e | GO
y Ledn, Biolectrica de Garray (Grupo Enso) and
Carburos Metalicos @%ﬁ?ﬁéﬁ v Lenson
* Objective: contribute to the mitigation of CO, ' CARBUROS
m METALICOS
Grupo Air Products

emissions in energy intensive industrial sectors by
applying new techniques that enable industrial
-integration based on the principles of circular

econom
P Y http://www.lifeco2intbio.eu/



http://www.lifeco2intbio.eu/

Life CO,IntBio

* Initial situation

Combustible fosil
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Life CO,IntBio

* Current situation: towards zero waste

Residuos

Iint Bio
Proyecto LIFE18/CCM/ES/1094

Biomasa
(residuo
agricgla,
foregtg

Fertilizantes

Ceniza

TocoTes

i

Chimene

CO: Liquido (origen

Vapor\

Generacioén
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Life CO,IntBio (g

Iint Bio
Proyecto LIFE18/CCM/ES/1094

* CO, plant
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Life CO,IntBio S0

Iint Bio

* CO, plant
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Life CO,IntBio (3

Iint Bio
Proyecto LIFE18/CCM/ES/1094

°* Environmental Product Declaration (EDP): Green CO2 new value chain

- Environmental Product declaration based o o
on Life Cycle Analysis 8.00:02
7 D0E=03 660,15
— Comparison of CO, production in 3 sooez
different scenarios: S
s 00Es02
* natural gas combustion N
* emissions from industrial plants 2.008+02
* emissions from biomass power plants 1,00E+02 —
(LIFE CO,IntBio project) T e ssmer corveor
tecnalia
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Life CO,IntBio S0

Iint Bio
Proyecto LIFE18/CCM/ES/1094

°* Environmental Product Declaration (EDP): Green CO2 new value chain

— Certified Environmental Product Declaration
(EPD), based on environmental data from
product life cycle analysis (ISO 14025).

- It's an objective Environmental Declaration,
verified by a third party.

- There are different operators of EDP
platforms, all of which are affiliated to
ECOPLATFORM.

@ (g

independiente

N,

Publicacion DAP - Org::fnisr:n dedoertif';cacién
- Verificador independiente
“EPD Portal”

Verificacion }
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Life CO,IntBio &

Iint Bio
Proyecto LIFE18/CCM/ES/1094

°* Environmental Product Declaration (EDP): Green CO2 new value chain

- There is no environmental product declaration for carbon dioxide.

- First verified and certified EDP of green CO, —» CCU and from
renewable source

— Set the basis for the state of the art in understanding the
environmental impact of commercial (green) CO,

List datasets (Total number of entries: 3 of 4449) (Page 1 of 1)

OPTIONS X RESET FILTER AND SORTING

Country Valid
i til

nguage | /Region

Prev S ., @ | Machined and Hot Dip Galvanized Carbon Steel Products enti NO 2023 El=naSystemAS Rt RECHHORUAL DS < ;?E CARBUROS
@ | PreGalvanized Carbon Steel Products en i NO 2027 QDglaend System AS EPD Norway EPD-NORWAY DIG N <t> METALICOS
14 et lend Sy : BED
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Life CO, Int Bio 55

Iint Bio
Proyecto LIFE18/CCM/ES/1094

°* Environmental Product Declaration (EDP): Green CO2 new value chain

Declaracion Ce=EPD

Ambiental de
Producto

Conforme a UNE-EN 14025:2010 y RCP 2021:03 V1.1 para

CO; verde

CARBUROS
yEI‘ALICOS

upe Air Products

Programa: The EPD® System,
Operador del Programa: | EPD Intemational AB
Nimero de Registro EPD: | S-P-07550

Fecha de publicacion: 2023-01-30

Vélida hasta: 20280130

Una DAF debe ? sén real y ser silas iones obligan a elio. La validez
de este esta sujeta a un registn yasu ibn en www_envi
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Some uses of CO,:
Agri-food industry
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Carbonatacion

wmessies ——Carbon Dioxide Applications

Conservacion
de alimentos

Anestesiado
de animales

Medicamentos

Conservacion de
muestras y tejidos
en laboratorios

Extraccion supercritica
Agricultura

Tratamiento de aguas

Refrigeraciony
congelacion

Soldadura

Environmental Product
Declaration

Limpieza criogénica

CARBUROS
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Modified atmosphere packaging (MAP)

Outside atmosphere

Protective
acaking

Carbon Dioxide

Modiffed' atrmospriere paekaging and CO, due to its bacteriostatic
properties allow us to L5)rolon§r Food shelf-life, with a direct impact

on the¥o r'ci(’jsetvx?ré;%tag?’élﬂ' o1 AR Carbon foot print reduction por sus
propied des naegfa ggs”’géqticcéﬂg,, nos permite alargar la vida util de los
alimentos ¢ ue tiene un impacto directo en la reduccion del
....de-Spqrd|§i|&?oaégp%ghﬁj%é/s reduccion de la huella de carbono.f ﬁﬁﬁﬂ%%%
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Control pest in stored Food products

Effects on insects: Treatment can be done at:
Insect opens spiracles when high CO, level - Big bags
is detected: e * Silos

* water loss, drying out * Controlled atmosphere

- decreased pH, affects insect metabolism ===’/ > chambers

*anoxia "> *High pressure autoclaves

Advantatges of CO, treatmetn
* No residues
* Suitable for food use
* Allowed for organic products

* It also has the effect of extending the
‘ shelf life of the product, improving its
.. Ppreservation.




Persimmon treatment

= Persimmon astringency is due to high level
of soluble tannins in its flesh
= Astringency removal with CO, it is based on

acetaldehyde and ethanol production in fruit CO, inside the chamber: 85%<
flesh{ _thanks to its storage in anaerobic CO, < 95%
conditions

* The produced acetaldehyde accumulates in
the flesh of the fruit and transforms the
soluble tannins into insoluble forms, thus
eliminating astringency.

Treatment temperature:

16 - 24 °C

Treatment time:

14 hours < t < 24 hours

CO, consumption per Kg fruit:

1Kg CO, can treat 20kg - 40Kg

persimmon
CARBUROS
METALICOS
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Greenhouse enrichment

= Enrichment of the greenhouse atmosphere with CO, concentrations of 600 to
1000 ppm.
* Objective: to increase crop production

= Different application strategies:
- Static: [CO,] is always constant

« Dynamic: adjust [CO,] according to crop and microclimate.
= We have tools to calculate the estimated CO, consumption depending on the
location and characteristics of the greenhouse and the crop.
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Water treatment

= CO, dissolved in water forms carbonic acid
CO, + H,0 = H,CO, = H* + HCO;"
= Weak acid able to derease the pH
- Wastewater from chemical, dairy, paper, textile, canning,
concrete, metallurgy, etc. industries. From pH 12/13 to pH
<9
* Drinking water for remineralization, to prevent incrustations
in pipes or to promote coagulation and disinfection. From
pH 8/9 to pH 7/7.5
=Substitute for strong mineral acids such as hydrochloric or
sulphuric acids
Benefits: better safety, less maintenance, no formation of by-

- products (chlorides, sulphates...), no over-acidification, better “ '
control of the process .. m
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Bringing people together to collaborate
and innovate solutions to the world’s
most significant energy and environmental
sustainability challenges

Together.

We have a purpose.

Let’s make a difference.
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Thank you

Dra. Sonia Guri

R&D Department
guribas@carburos.com
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