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Bl Concrete is the world’s most common building material
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FIGURE 1. Giobal cement production and percentage of global population in urban areas since 1950
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. Sweden at 2045: 12 million people (and no net CO, emissions)

m 12 million people in Sweden by 2042.
m Large cities continue to grow.

m Increasing demand for climate efficient and functional
building material.
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Concrete supports the societal development and
deliver long term benefits

el 15% 25%

Sweden: housing infrastructure

‘ All infrastructure
depends on concrete.

90% 3

of new apartments
are built with
concrete structure.

Infrastructure is necessary for
transport, trade, energy &
water systems etc.




Cementa AB

Wallhamn

Varberg —— &

o Lulea
Skelleftea
Umed

~_— Ornskoldsvik
y

Sundsvall
/
l/

e Soderhamn

Koping

Vasteras
Balsta
__— Stockholm

- Norrkoping

" Skovde

' V Slite

'} Degerhamn

. Fabrik

W Depd

Antal anstallda

Omséttning
Arsproduktion
Antal fabriker
Antal depaer

425

2 miljarder SEK
2,9 milj. ton

3

17

CEMENTA

AEIDELBERGCEMENT Group



Bl Cementproducenternas utmaning
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Bl Hur kan vi minska koldioxidutslappen?
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B \/ar vision — noll koldioxidutslapp ar 2030
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il Koldioxidavskiljning,-lagring eller-atervinning (CCS/CCR)
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Bl Koldioxidavskiljning i Norge

koldioxidavskiljningsprojektet inom
cementindustrin

Samfinansierat mellan den norska
staten och industrin

Cementfabriker lampliga for

koldioxidavskiljning
— Hog koncentration av koldioxid
— Tillganglig spillvarme fran
cementugnen
— Fyra tekniker utvarderade




Bl Norsk nationell CCS-strategi banar vag for fullskala

m Varldens forsta full-skala demoanlaggning i cementindustrin
20227

m Full kedja fran avskiljning, transport och geologisk lagring

Norcem: 400 000 ton/ar —_—

° Lagringsplats
Yara: 600 000 ton/ar gS 9 ph .
Klemetsrud: 300 000 ton/ar - meaneia
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FOor en klimatneutral
cementtiliverkning

CemZero




_ CemZero

Samarbete mellan Cementa och Vattenfall.

e ) Genomforbarhetsstudie delvis finansierat
Zero av Energimyndigheten.

| emlssmn_"'.‘i’-?f_.}._:'_ii& VAL
Ry VIS lon Ersatta traditionella branslen med

fornyelsebar elektrisk energi.

-Minskar CO,-utslappen med 1/3.

-Underlattar CO,-infanging
-100% reduktion av CO.,,.
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Elektrifiering
— en langsiktigt
hallbar energi-
forsorjning

@

98% av Sveriges
elmix ar fossilfri

Elpriserna for
industrin ar
internationellt
gangbara

Sverige har en riklig
elférsorjning
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g Road map
CemZero

PRE FEASIBILITY
STUDY

2018 2—3 years 2030

GENOMFORBARHETSSTUDIE

« Kartlaggning av mdjliga tekniker, val av
koncept.

« Utvardering av valda teknologier.
 Energi- och elanalys.

« Affarsanalys.

9 Rekommendationer och en tydlig
strategi for fortsatt utveckling.
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g Mojliga tekniker och
teknologikoncept

- Tekniker for varmedoverfdring.
Zero v

emlssmn -/ Konceptfor
VISIon i cementtillverkningsprocessen.
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Bl Tekniker for varmedverforing

Elektriska gasvarmare
Plasma

Induktion
Elektronstralning
Mikrovagsvarmning
Vatgas

Elektriska element
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Plasma torch
A plasma torch is a tool that effectively heat a gas to high temperatures with an electric arc. Only

. Pl aS I I l a electrical energy is required to generate heat for the process.

The plasma torch input is DC current. The gas that is injected is heated to high temperatures (3000 -
5000°C avg.) by the DC current passing through the gas in an electric arc. Water cooling is used to
withstand the intense heat load on the plasma torch.

Feasibility study of CO2 as a heat transfer
media in a plasma torch for the cement

industry

Figure 2 view of the 300 kW plasma torch used during the tests.
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Figure 1 €02 tank with condenser outside Scanarc pilot plant.



l Mikrovagor

Work Package 1.3 — Dielectric properties at elevated
temperatures — from literature

Figure 2, Tan Delta Graph of 3 Grades of Limestone
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There is a tendency of higher absorption at
higher temperatures, in this case most
clear for the most “impure” composition.
This property is valid for most materials.

llustration of mechanisms for MW
absorption afo frequency. In general,
higher temperature means higher
level of molecular movement.

Based on literature and behavior of most material, MW absorption
properties should in general increase with higher temperatures.
Elevated temperature, recipe composition and geometrical optimization
of heating chamber have potential to improve MW heating efficiency



B Koncept for cementtillverkningsprocessen

> Konventionellt cyklontorn med roterugn
> Schaktugn

> Svavbaddsugn

> Direkt Separerings Reaktor - DSR
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l DsR

DirektSepareringsReaktor
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Bl En hallbar framtida 16sning

m FOr att undvika utslapp till atmosfaren ar
omhéndertagande av fangad CO, nédvandigt.

Zero
—> Carbon capture and utilisation eller storage emission
l6sningar (CCU/CCS) ar nyckelparametrar. vision.

m Elektrifiering underlattar infangningen av CO.,,.
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Twitter: @cementaab ¢ Facebook: facebook.com/CementaAB e Instagram: @CementaAB

Med ndrproducerad cement
bygger vi en hallbar framtid

Folj utvecklingen for hallbart cemen-rn
_——————

samhallsbyggande pd Facebook.
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