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SURMHFWYY REMHFWLYH

[To test and develop selected .
industrial CO,, capture and Y R ‘
utilisation solutions towards
commercial scale
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Numbers (public project)

t 24 months (10/2019 +3/2022)
t 11 industrial partners

¥ 0 Y,
> 2 principal scientists
> 7 senior scientists
> 7 research scientists
> 1 senior technician
> 4 unique pilot facilities + operators
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BUSINESS
FINLAND

Strong consortium

Co-funding BF-supported Inkind -
partners projects partners
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Original data: IPCC 2014
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3RZHU VHFWRU Ldkcarbondte W R

T Followed by heating (heat pumps) and road
transport (electric vehicles)

/ Highlights the importance of CO, from
industries

T Cement&lime and iron&steel
the most important
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Difficult to avoid, easy to capture

CaCO, + heat = CaO + CO,

Shifting from fossil fuels to _
electricity decrease the amount of Almost 100% concentration!

CO, by roughly 50%
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CO, as a product
Average price in Finland Yo (2WL7)



Effective tool for climate change mitigation

Now:
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DE/CARBONATE value chains
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Projektin esittelyvideo
2 min
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KUMERA
Calcination Plant

High Efficiency and Zero Emissions

Carl-Gustav Berg, VP Technology
12.10.2021.
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KUMERA CORPORATION

Power Transmissions Foundries
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KUMERA TECHNOLOGY CENTER EQUIPMENT

Our approach is to make high efficiency low carbon solutions for our customers

Kumera
Rotary Dryers

Kumera
Rotary Furnaces

Kumera
Material Handling

N
Hazardous Wa Bucket Excavators
Burning Lines and Powder Coolers
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KUMERA CALCINATION PLANT

UMERA
'c‘oRPORATmN

- 10 reality ...

Driver

Burning need to make a better future
and to enhance emission less
competitiveness of Finnish industry...

KUMERA



THE NEW CALCINING TECHNOLOGY PERFORMS

Tests made in year 2021
- Preliminary factory run at Kumera, Kylmakoski in March
- Start-up run at VTT, Jyvaskyla in July before vacations

- Delivery acceptance test run at VTT, Jyvaskyla in September

SUCCESS ISN'T ALWAYS WHAT IT SEEMS

Test results
- Very promising test results at the first run in July

- Just what the customers need at the second run in
September

KUMERA



STATUS OF NEW CALCINING TECHNOLOGY

Foundation of the technology

- Kumera is ready to deliver a new cost efficient zero emission technology
enabler for the industry

Getting
- Investors to choose a new low carbon technology

- Industry to choose a zero emission system with a carbon capturing
capability

Adopting

- Low-regret technologies which are needed when building new
infrastructure

KUMERA



THE KEY ENABLER FOR GREEN CALCINING TECHNOLOGY

Agricuu re

Wood Pulp
Plants

90...100 %-CO, capture from the
calcination or pre-calcination process
when making lime (CaO) for end
users like,

* Wood Pulp Plants

* Cement plants

Steel plants

Chemical industry

Agriculture
* Power plants

Simultaneously reducing remarkably
other harmful emissions and the size
of the conventional gas handling
equipment.
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CASE - NEW CALCINATION PLANT FOR WOOD PULP PLANTS

Foundation
- Less emissions with higher material efficiency...

+NEW KUMERA )
CALCINING TECHNOLOGY 10 to X % more income

ﬁ +140 kg methanol / t,,,

+140..200.x kg oxygen / t

pulp

Kraft Soft Wood

+ from the grid - 0.3 tooa/tourp

0.8 MW,h / toup __less emissions
per ton of pulp,g

Finland has more than 2 million ton CO, emissions from the wood pulp calcining
processes, which could be captured and turned into blue methane/methanol/diesel...
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BENEFITS FROM NEW CALCINING TECHNOLOGY

To a clean & bright future

Zero emissions from
the calcining stack

It is a realizable large scale decarbonisation
technology

Flexible and cost efficiently tailored according
to customer strategy and needs,

- A green technology solution that may help to
secure the competitiveness of Finnish industry

KUMERA




MAIN BENEFITS FROM NEW CALCINING TECHNOLOGY

PRODUCT

Greener products (Ca0O and CO,) +
cost efficient blue fuel potential

Emissions

Reduction of other emissions
particles/dust, NOx, SOx...

Stable quality

Less GHG emissions, CO,

Savings in overall OPEX costs

No or smaller conventional off-gas

Less CO,-emission costs i .
2 handling system and equipment
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SUMMARY - KUMERA CALCINATION PLANT FEATURES

* Green technology with low emissions

* High cost efficiency potential =
Favorable OPEX/CAPEX

A\

UMERA
E(ORPORATION

* High availability

* Low energy consumption
* Optimal design and structure

— Heading towards higher capacities

A

KUMERA



Thank you for your attention

For further information kindly contact:

Dr. Carl-Gustav Berg, Vice President Technology, Kumera Technology Center.
Tel. +358 40 648 3217, e-mail: carl-gustav.berg@kumera.com
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Kalsinoinnin tasapainokayra ja reaktioon m
vaikuttavat tekijat

Lampétila

14
CaCO, < CaO + CO,
12

Perinteinen polttoon
erustuva kalkkiuuni

CO, osapaine (atm)
(=]
(8]

Muut reaktiot: rekarbonoituminen,
kalkin sammuminen, sintraantuminen

750 800 850 950

Raaka-aine: partikkelikoko, partikkelien
Lampétila (°C) muoto, mikrorakenne

Mukautettu Garcia-Labiani et al. 2002, Barin 1989 mukaan
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Testiolosuhteet ja materiaalit

Lampotilat Materiaalit

Hilma, + 30 mbar 1875 °C iKalkkikivijauhe
suhteessa 1925 °C iISementin
ilmanpaineeseen 1975 °C raakajauhe

1CO,, + 30 mbar IMeesa
suhteessa
IImanpaineeseen

HVakuumi
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Paatulokset: Kalsinoitumisaste

R EE T e

lIma 875 29.3 % 47.8 % 96.5 %
925 94.6 % 98.8 % 99.0 %

CO, 875 3.7% 9.7 % 0.0 %
925 17.8 % 39.8 % 61.3 %

975 54.8 % 12.2% 56.1 %

Vakuumi 875 12.7 % 59.2 % 82.1 %
925 80.9 % 81.2 % 68.8 %
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Paatulokset: Uunista poistuvien kaasujen
CO,-pitoisuus
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Tukokset uunissa
Onko tukokset merkittavia suuremmassa
kokoluokassa?

Rekarbonoituminen
Karbonointi-reaktiolle suosiollinen
lampdtilavali merkattu kuvaajaan
Estdminen: nopeampi jdahdytys,
kaasuatmosfaarin muutos
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Diplomityo : Calcination of calcium carbonate based materials
in electric heated rotary kiln
Linkki julkaisuun :

Oona Katajisto @VTTFinland www.decarbonate.fi
oona.katajisto@vtt.fi www. Vit fi
+358 504761720
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FINNSEMENTT]

A CRH COMPANY

Sahkokalsinolinnin
rooll sementin
valmistuksessa

12.10.2021
Ulla Leveelahti
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FiInnsementti Oy

Avainasemassa rakentamisen paastoja vahennettaessa

v E QOulu

Raahe

E Pietarsaari

E Vaasa

E Pori
Parainen Lappeenranta

3 . | EEEs.poo

, Eg Maarianhamina . ﬁ Kirkkonummi

Koverhar



Sementin ominaispaasto on ruisleivan luokkaa

Apple, Finnish

Potato |

concrete’

oo —

Sausage |
Hard cheese

Beef, raw [T, CO,-kg/kg

Source: https://www.unileverfoodsolutions fi/fteemat-ja-ratkaisut/tyokalu/co2-laskuri.html

'Typical ready-mix concrete in Finland

? Pia Karjalainen, The carbon foot print of the Finnish beverage industry for years 2000- 2012 as calculated with CCaLC. University of Helsinki, 2013
* Finnsementti. Environmental report 2019,

Jouni Punkki / Seis CG&minaari 30.9.2021
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‘ Materiaalien kayttomaarat maailmassa

Copper

Aluminium

Glass
Asphalt
Lime

Iron
Ceramic

Wood

Cementitious

0 2000 4000 6000 8000 10000 12000 14000 16000 18000
Materials production (Mt/year)

Lahde: & International VDZ Congress, LC3
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Betoni on maailman kaytetyin
rakennusmateriaall




































