Cimento sektérinde yesil enerji secenekleri




CME — Gelecek fiyatlari

CoalAPI2 Brent JKM TTF HH ULSD Gasoline DE_BaseLoad DE_PeakLoad
Date

JAN 2022 138.50 NaN NaN NaN NaN 715.021 758.358 192.46 258.67

FEB 2022 131.00 NaN 33.950 88.175 3.916 711.563 751.160 250.37 334.00

MAR 2022 124.75 81.75 28.555 86.920 3.726 704.638 750.269 210.55 257.46
APR 2022 120.30 81.06 26.250 79.560 3.667 698.850 760.699 188.12 207.28
MAY 2022 116.00 80.38 25.895 78.190 3.685 693.409 757.430 173.63 200.81
JUN 2022 113.35 79.76 25.960 77.915 3.736 688.818 750.399 174.37 211.88
JUL 2022 110.75 79.11 26.415 77.820 3.794 685.500 741.040 173.19 208.04

AUG 2022 108.20 78.51 26.460 77.770 3.805 683.279 730.389 185.90 216.84
SEP 2022 107.60 77.93 26.590 78.050 3.787 681.561 717.689 191.16 216.84

OCT 2022 107.05 77.37 26.755 78.480 3.817 678.542 697.069 213.17 260.42
NOV 2022 106.45 76.83 27.240 79.730 3.908 674.477 684.229 196.20 265.51
DEC 2022 105.90 76.30 27.900 80.235 4.088 671.125 676.209 196.20 270.56
JAN 2023 105.30 75.77 28.125 80.050 4.195 668.417 518.711 205.51 274.27

FEB 2023 104.75 75.27 28.135 80.125 4.090 665.388 564.082 203.14 269.20

MAR 2023 102.65 74.83 26.625 74.825 3.801 661.815 578.878 193.76 253.47
APR 2023 100.60 74.43 15.640 41.805 3.243 658.689 631.891 96.35 122.33
MAY 2023 98.60 74.03 13.085 37.825 3.171 655.301 572.478 93.51 121.24



milyon ton esdeger petrol

Demir celik ve Ametalik enerji kullanimi

Turkiye'de demir gelikte enerji kullanimi (milyon tep)
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milyon ton esdeger petrol

Turkiye'de metalik olmayan mineral uretimi igin enerji kullanimi (milyon tep)
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nerji Tuketimindeki Oranlar

Demir celik uretiminin enerji tiketimindeki orani
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Elektrik tuketimleri

Turkiye'de demir celikte elektrik kullanimi (milyon tep)
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Enerji tiketiminde elektrik oranlari

Turkiye'de ametalik mineral Uretimi iginde elektrik kullanimi orani (%)
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Turkiye enerji kullanimindaki oranlar

Turkiye'de enerji kullanimi igindeki oranlar (%)




Urkiye elektrik kullanimindaki oranlar

Turkiye'de elektrik kullanimi igcindeki oranlar (%)
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Sanayi sektérinde emisyonlar

WEO2021

CO, emissions by sub-sector Final consumption by fuel

B Renewables
® Hydrogen
M Heat

m Electricity

Gas with CCUS
® Unabated gas
m Oil

Coal with CCUS
® Unabated coal

2020 2025 2030 2020 APS NZE
———APS  cescee NZE 2030

IEA. All rights reserved.

Industry is the largest end-use sector in terms of energy use and CO; emissions; its challenge
is to meet rising demand for materials while transitioning from unabated fossil fuels



Hedeflere

ulasmak icin
eksikler

* Cimento da fark ¢ok blyuk

* Yapilabilecek en 6nemli hareket 120
milyon ton kom{r tiketimini distirmek
(petrokok da)

e CCUS(belki TPAOQ ile)
e Klinker’e alternatifler

 Klinker/¢cimento orani (0.71'den
2030’da 0.65’¢)

WEO2021

Cement Iron and steel Chemicals

CCuUs Clinker-to- Hydrogen Scrap-based Innovative Plastic
cement use production  processes recycling

m STEPS Additional in APS Missing to reach NZE
IEA. All rights reserved.

Despite good progress in some areas, technology transformation in the industry sector
needs to happen much faster than in the APS to meet climate goals



Beton gelecegi

COz Initial Decade Completing
Emissions Progress to deliver the net zero
transition

OUR PATH TO
NET ZERO -
PAST, PRESENT
AND FUTURE
ACTIONS

We can achieve our
net zero ambition

o
LN
o
=
N
o

1990-2020
2020-20
NET ZERO

N

Full deployment of technologies to get to zero

1990 to 2020 Initial progress The decade to make it happen
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Savings in clinker production

o thermal efficiency

« savings from waste fuels ("alternative fuels")
« use of decarbonated raw materials

 use of hydrogen as a fuel

PERCENTAGE CONTRIBUTION TO NET ZERO

Global Cement and Concrete
Association

Carbon capture and utilisation/storage
« Portland clinker cement substitution. Also « carbon capture at cement plants
expressed through clinker binder ratio
« alternatives to Portland clinker cements

AND CO:z EMISSION SAVINGS IN 2050

1%

410Mt CO2

1%

Efficiency in concrete production

« optimised mix design

« optimisation of constituents 430Mt CO2

« continue to industrialise
manufacturing

« quality control

« decarbonisation of electricity
used at both cement plants
and in concrete production

1370Mt CO2

Efficiency in design and construction
o client brief to designers
to enable optimisation
« design optimisation
COz sink: recarbonation  construction site efficiencies
« natural uptake of COz in concrete - « re-use and lifetime extension
a carbon sink

https://gccassociation.org/concretefuture/wp-content/uploads/2021/10/GCCA-Concrete-Future-Roadmap-Document-AW.pdf



KoOmurden nasil bir gecis?

Calciner

BASELINE
100% Coal (40% of TFR)

50% Biomass (20% of TFR)
50% Hydrogen (20% of TFR)

A{Alternative SCENARIO

Gas Flow

- Material Flow

(TFR=Total Fuel Requirement)

nn

BASELINE
100% Coal (60% of TFR)

Alternative SCENARIOS all:
83% Biomass (50% of TFR)
17% Plasma (10% of TFR)

Plasma used for Biomass Gasification prior to
injection

SCENARIO 2 \
Biomass via burners and Plasma thermal load |
into Tertiary Air 1

SCENARIO 3
Biomass via burners and Plasma injected next to

biomass injection

SCENARIO 1 |

50.0%

45.0%

40.0%
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% Thermal Input all WDF

s 15.0% ]
10.0%
5.0%

0.0%
1998 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
(Total
only)

= \Vaste oils mmm Waste Solvents m— Tyres
Paper / Plastic mix mmm Packaging & RDF inc Climafuel & Profuel mmmm Sludges (paper and sewage)
. MBM - Meat & Bone Meal . Waste Wood m— Total

e==100% and Part biomass Fuel

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/866365/Phase_2 - MPA_- Cement_Production_Fuel_Switching.pdf
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Projects from around the world, with
GCCA member involvement and
technology advanced also shown.

Balcones
(CEMEX)
Post-combustion

CO2MENT
(HOLCIM)
Post-combustion

Edmonton
(HeidelbergCement)
Post-combustion

Victorville
(CEMEX)
Post-combustion

CO2MENT Colorado
(HOLCIM)
Post-combustion

Microalgae
(Argos)
Other

HyNet
(HeidelbergCement)
Other

Hynovi
(Vicat)
Other

LEILAC |
(CEMEX, HeidelbergCement,
Tarmac/CRH) Direct separation

Lighthouse Spain ECCO2
(Holcim)
Post-combustion

AC? OCEM
(HeidelbergCement, HOLCIM, Titan, VDZ)
Oxyfuel

ANICA
(Buzzi/Dyckerhoff, VDZ)
Calcium looping

CEMCAP

(HeidelbergCement, VDZ)
Oxyfuel / Post-Combustion

CLEANKER
(Buzzi Unicem,

HeidelbergCement, VDZ)

Calcium looping

LEILAC I

(CEMEX, HeidelbergCement)

Direct separation

Catch4Climate

Brevik CCS
(HeidelbergCement)
Post-combustion

Slite
(HeidelbergCement)
Other

C2PAT
(Holcim)
Post-combustion

Westkiste 100
(HOLCIM)
Oxyfuel

Ridersdorf

(Buzzi Unicem, HeidelbergCement, (CEMEX)

Schwenk, Vicat) Oxyfuel

Post-combustion

https://gccassociation.org/concretefuture/wp-content/uploads/2021/10/GCCA-Concrete-Future-Roadmap-Document-AW.pdf

CCUS — Karbon yakalama ve depolama

Tamil Nadu
(Dalmia)

GreenCem
(Cementir Holding)
Post-combustion

ConsenCUS
(Cementir Holding)
Post-combustion

ACCSESS
(HeidelbergCement, VDZ)
Post-combustion

CARMOF
(Titan)
Post-combustion

RECODE
(Titan)

Post-combustion

Hoping
(Taiwan Cement)
Calcium looping

Baimashaun
Post-combustion

Post-combustion




FUTURECEMT™ enabling up
to 30% lower carbon footprint

Decarbonising cement plants
through waste heat recovery

JK CEMENT

Heat reduction during clinker
manufacturing to reduce CO2

TAIHEIYO CEMENT | &'

Development of Carbon Circulation Technology
to separate CO: from the kiln exhaust gas at
cement plant and utilisation of captured CO2
throughout the cement value-chain

CEMENTOS ARGOS

Green Cement to reduce CO2
emissions and energy consumption

DALMIA CEMENT

Decoupling CO2 emissions from profitable growth

JSW CEMENT

Co-prossessing using biomass, industry and
plastic waste to reduce CO2 emissions

TITAN

Recycling landfilled fly ash to reduce cement and
concrete carbon footprint

CEMENTOS MOLINS

Substitution of energy and materials

SCHWENK ZEMENT

Celitement™ - developing an alternative
binder to enable COz savings

ULTRATECH
Championing climate action with a holistic

approach, including renewable energy, AFR and
internal carbon pricing

Deploying hydrogen technology as part of the
fuel mix of its cement plants to reduce CO2

EéOPIanet green cement, delivering at-least 30%

lower carbon footprint:with equal to superior
performance

SHREE CEMENT

In-house production of synthetic gypsum

VOTORANTIM CIMENTOS

Using Acai biomass as an energy source
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Ne deneniyor?

e Karbon ayak izini disirme
* Uretim basina CO2 emisyonu diisimi

* Enerji ve malzeme ikameleri
e Sanayi Olceginde CCUS

e Hidrojen kullanimi

e Atik 1s1 kazanimi
* Klinker tGretiminde isi1 dustsu

* Karbon fiyati (ic hesap icin)

* Biyokutle



Tesekkurler

Baris Sanli, barissanli.com



