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Zakres prezentacji

Sity napedzajace rynek

* Otoczenie rynkowe

Rynek stali

Rynek koksu
* CO,

e Podsumowanie
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Sity napedzajace (2022/2023)

tancuchy dostaw

Gospodarka o obiegu zamknietym
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Rynek stali i jego otoczenie
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Inflacja (UE)

30,
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Zrédto: Eurostat (PRC_HICP_MANR, PRC_HICP_MIDX, PRC_HICP_MMOR, PRC_HICP_MV12R)
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PMI

Composite PMI Output Index

Gross domestic product (GDP)

sa, »50 = growth since previous month Soqr/qr
70 3
- 2

60 -
-1
50 + - 0
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30 - aop ——— PWI Dutput Index -3
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Source. HCOB, S&FP Global PMI, Euroslat via S&P Global Market Intelligence.

HCOB Eurozone Composite PMI Output Index wyniost w sierpniu 46.7 (Jul: 48.6).
Najnizsza wartos¢ od 33 miesiecy
Sktadowa inflacji przyspiesza pierwszy raz od prawie roku.

Zrédto: S&P Global https://www.pmi.spglobal.com/Public/lHome/PressRelease/382c7872528a4f48bf03911ae648e7f1
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Produkcja stali (swiat)

Produkcja stali

1200 250
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= ~
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B i . g 1 O O g
a 400 a

200 »
0 0
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——Chiny pozostate -eIndie

Zrédto: Eurofer, EUROPEAN STEEL IN FIGURES 2023
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Produkcja stali (UE)

Produkcja stali
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Zrédto: Eurofer, EUROPEAN STEEL IN FIGURES 2023
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Bilans handlu produktami stalowymi (UE)

Exports | Imports  wm Met balance

10,000

2013 2014 2015 2016 2017 2018 2015 2020 2021 2022

Zrédto: Eurofer, EUROPEAN STEEL IN FIGURES 2023
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Bilans handlu ztomem (UE)

Consumption = Net Export

86,921 87,499 86,914 85,817 90,882 88,458 83,787 75,254 87,852 79,345
-5% +1% -1% =-1% +6% -3% -5% =-10% +17% -10%
-26% +2% -46% +86% +17% +25% +7% +18% +4% -1%
7,050 7,176 3,981 7,246 8,492 10,572 11,310 13,323 13,908 13,770
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Zrédto: Eurofer, EUROPEAN STEEL IN FIGURES 2023
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Produkcja i zapotrzebowanie na stal

Hot rolled steel - zapotrzebowanie i produkcja (2003-2022)

|
MR- ll B BiskiWschéd  Indie

B Zapotrzebowanie

B Produkcja

[e)]

U

o

)

[

o

Zmiana wielkosci zapotrzebowania / produkgji
w

-2

Zrédto: https://www.crugroup.com/knowledge-and-insights/insights/2023/chinese-car-exports-are-here-to-stay-lessons-from-and-for-
steel/?utm_source=Social+media&utm_medium=Linkedin&utm_campaign=CRU+Insight+-+Chinese+car+exports+are+here+to+stay+2023+-+LinkedIn
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Projekty stalowe w Indiach
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Cruce Steel Production Capacity (MTPA)
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Zrédto: https://www.climatepolicyinitiative.org/taking-stock-of-steel-indias-domestic-production-outlook-and-global-investments-in-green-steel-production/
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Rynek koksu
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Koks — produkcja UE

Koks - produkcja - UE 27
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Koks — produkcja UE

Koks - produkcja - wybrane kraje UE

12 000
10 000
i -o-Belgia
8 000
- -8-Czechy
s ‘ ‘ : ] ! : ; : j ~@-Niemcy
S 6000 3 ; ‘ : : ? ? : : f : | Polska
= | | ‘ i ; ; ! | ; | i
-§ ! ‘ -®-Hiszpania
& -@-Francja
4 000 :
-@-Niderlandy
-@-Austria
2000 -8-Szwecja
0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2027
Rok

Supply, transformation and consumption of solid fossil fuels NRG_CB_SFF__custom_7562921]
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Zamykanie baterii koksowniczych

LIBERTY Ostrava + Obserwuj ***
4 283 obserwujacych
21h»

ustary

# Historicky milnik Ostravy. Dnes o plinoci nasi kolegové ze zavodu
koksovna v LIBERTY Ostrava vytlaci po 42 letech nepretrZitého provozu
posledni varku koksu z velkokapacitni koksarenské baterie VKB11. @
Uzavirame tak jednu éru a délame vyznamny krok vpred na nadi cesté k #CN30
- zavazku dosahnout uhlikové neutrality do roku 2030 prostfednictvim
postupné transformace naseho vyrobniho procesu na zelenou ocel
GREENSTEEL. % Zavadét budeme technologie hybridnich elektrickych peci, jez
nahradi vysoké pece, pro které je nutny koks.

[] Upravy konstrukce na baterii typu PVR Giprokos byly provedeny dle
projektantl Vitkovic a Hutniho projektu Frydek-Mistek v 70. letech. Zafizeni bylo
zprovoznéno v roce 1981 a od té doby je v trvalém provozu. Baterie prosla na
konci devadesatych let rozsahlou rekonstrukci, diky které se zaradila mezi v té
dobé nejlépe ekologizované koksové baterie v Evropé. Tretina baterie byla
uzaviena uz v roce 2009,

Zobacz tlumaczenie

e
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Rynek indyjski

Réznica cen
=== (Cena koksu wyprodukowanego w Indiach z wegla z Australii

Cena koksu chinskiego dostarczonego do Indii

1,000 200
USD/t USD/t
800 | 100
600 A 0

400 \jr \ -100

200 -200

0 -300
2019 2020 2021 2022 2023

Zrédto: CRU, What is next for metallurgical coal and steel?, September 2023, Eurocoke 2023 - Amsterdam
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Rynek indyjski

Produkcja, min t
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Zrédto: CRU, What is next for metallurgical coal and steel?, September 2023, Eurocoke 2023 - Amsterdam
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Emisja CO,
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Emisja CO,

Emisja CO, kg / t suréwki

BF + BOF 1800 - 1900

DRI + EAF

H-DR + EAF 112-220

El.red. 90 - 240

Zrédto: ,Green Hydrogen for Decarbonize Steelmaking - What does it take for this?”, Dusseldorf, METEC 2023
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Emisja CO,

Energy use in agriculture and
fishing
1,9%

Fugitive emissions from energy
production
6,8%

Unallocated fuel combustion
6,9%

Other (Agriculture, Forestry, Land
Use, Chemicals and Cement)
27,1%

Energy use in buildings
18,0%

Energy use in industry
25,0%

Zrédto: ,Green Hydrogen for Decarbonize Steelmaking - What does it take for this?”, Dusseldorf, METEC 2023
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Emisja CO,

Fugitive emissions from energy Energy use in agriculture and
production fishing
6,8% 1,9%

Unallocated fuel combustion
6,9%

Other (Agriculture, Forestry, Land
Use, Chemicals and Cement)
27,1%

Transportation
14,3%

Energy use in steel
industry
6,1%

The rest of energy use in industry
18,9%

- . PN ITPE] INSTYTUT TECHNOLOGII
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Zielona stal
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Zapotrzebowanie na wegiel metalurgiczny

2004 2014 2024 2034 2044
W Pozostate ® Chiny M Indie

Zrédto: CRU, What is next for metallurgical coal and steel?, September 2023, Eurocoke 2023 - Amsterdam




Redukcja emisji CO,

ANNUAL STEEL GREEN H, ELECTROLYSER ~ RENEWABLES EQUIVALENT
PRODUCTION REQUIRED CAPACITY CAPACITY RES CAPACITY
{ Mt it fGw /1 GW { %
Base Reference . ] 50.000 0,56 0,7
86 4.290.000 48 60
103 5.150.000 58 72
1033 51.610.000 581 726
Global
1951 97.550.000 1.097 1.371

G

Zrédto: ,Green Hydrogen for Decarbonize Steelmaking - What does it take for this?”, Dusseldorf, METEC 2023
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Redukcja emisji CO,

ANMNUAL STEEL GREEN H, ELECTROLYSER RENEWABLES EQUIVALENT
PRODUCTION REQUIRED CAPACITY CAPACITY RES CAPACITY
/it it I GW FGW / %
Base Reference ] 50.000 0,56 0,7

B

86 4.290.000 48 &0

1033 51.610.000 581 726 ’

1951 97.550.000 1.097 1.371
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'Redukcja emisji CO,

While the decarbonisation of the steel industry is going to take a global effort,
major European steel manufacturers are leading the way and are currently
investing in pilot and large scale facilities for green steel production.

= Finland
Companies involved Country SSAB
Example projects / Raahe Hybrit

Number 1
of projects SSAB, LKAB, Vattenfall Sweden
H2 Green Steel, Hybrit o /

-

Salzgitter, ArcelorMittal, Thyssenkrupp Germa ny

7

Wind Hydrogen Salzgitter, tkH2Steel®

Tata Steel, ArcelorMittal Netherlands 3
H2ermes

Voestalpine Austria [ 1
Greentec Steel

ArcelorMittal, Liberty France | 2
Steel, Air Liquide

Dunkirk

ArcelorMittal, Liberty Spain | 2
Steel, Air Liquide

HyDeal Espana

Tenaris, Edison, Snam
Dalmine Zero Emissions

Zrédto: https://www.visualcapitalist.com/sp/green-steel-decarbonising-with-hydrogen-fueled-production/
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Zielony wodor

1 kg wodoru =9 kg wody

400 388
350
300
250
200
150
= 111
100 61 68
50 18 18
Lol amtoy ABRDP 7

0
Australiai Ameryka Europa Ameryka Afryka Azja
Nowa Pétnocna tacinska i
Zelandia Karaiby

W 2010-2019 ®2000 - 2009
Liczba konfliktéw o wode pitna

Zrédto: ,Green Hydrogen for Decarbonize Steelmaking - What does it take for this?”, Dusseldorf, METEC 2023
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Koks niezbedny do produkcji stali ?
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Produkcja stali surowej — Salzgitter AG

DEVELOPMENT DEVELOPMENT DEVELOPMENT
STATUS Quo > STAGE | > STAGE Il > STAGE Il >
Today End 2025 End 2030 End 2033
380 kV line

H, grid development

Carbon emissions m
(8 million t/a) i %
& -50 % CO,

W W N
S o ]
aosl| o || Ba |2,

DEVELOPMENT > DEVELOPMENT DEVELOPMENT
STAGE | STAGE I STAGE Il

| g

SlGlc
EXn

o @

-30% CO, -50% CO, o
CO, emissions

-95% CO,

@ /\ Sourcing of natural gas

f Procuring electricity
@ Pipeline for sourcing H2
externally

Zrédto: Circularity and SALCOS® Salzgitter's path to climate eutrality, METEC, 2023
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Legend
WE. @ Power cables

Produkcja stali surowej — Tata Steel IJmuiden

S WA
A S P d
" : \J j' %

Assets 3 DRPs
4 EFs

~ 7 Mt green steel

Situation in 2045

steeipant
a0
s

i

Electrolyser

Ha 2

’

Process gas pipelines

s Hydrogen pipelines 4, ' S iRl L ey,

W Natural gas pipelines
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Produkcja stali surowej — thyssenkrupp Steel
Europe AG

© -

Direct reduction plant
with innovative melting units

Investment plan

Up to 2026 2026 -2029 Up to 2030 Up to 2045

Zrédto: Low CO 2 steel production at thyssenkrupp Steel Europe AG, Our contribution to carbon neutrality, METEC, 2023
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Produkcja stali surowej - POSCO

2017-2019 2030 2040 2050
78.8 MtCO, (Scope 1&2) 2 10% A50% Net-Zero
T
BF + BOF
High Grade Ores

2

R o8,

y
Low HMR Steelmaking
o B
K-OBM EAF y

Electric Arc
Furnace

Stepwise Transition

Innovating Technology

Zrédto: Update on the development of hydrogen-based ironmaking process at POSCO, METEC, 2023
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BIO w produkgji stali
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Zielona produkcja stali
R&D Center, Hyundai Steel

x

97 80

_ Coke reactivity index ‘ =
e erepeivivindex _m &
— 96 = S (CRD) | .-- 70 o
",'_' -

w - . =)
3 95 ‘ | @60 T
£ m A r 2
. L Shatter index (ST =
M 5

£ 9 50 2
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vz L
93 40 £
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Torrefied biomass content (%)

Carbonization
(1.000~1.250°C)

Torrefied Biomass

»
3 —_—

Sintered Ore

IBC (Wood pellet)

Coal Raw Material Mixer

Zrédto: Biomass Utilization Technology for CO2Reduction in Blast Furnace, METEC, 2023
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Zielona produkcja stali
Hybrit Fossil-free steel, SSAB/LKAB/Vattenfalll

Carbon, Volatiles, Ash %

A PR
Fullscale trials using biocarbon
y
o Trial Charge carbon Injection carbon o
Trial type 1 Anthracite Biocarbon
Trial type 2 Biocarbon Anthracite
B Trial type 3 Biocarbon Biocarbon e
= Reference Anthracite Anthracite S
° §
=
= K
E =z ¥
: : $
o % ¥
Voo
c g; B
0 o
£k
it £
9]
o -
-
o
) ‘
T T T T
Trial type 1 Trial type 2 Trial type 3 Reference

Zrédto: Biocarbon application during melting of H2 reduced DRI, METEC, 2023
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Zielona produkcja stali

Tecnored

Coal/biocoal Iron ore Binder Catalyzed Briguette for

Blast Furnace (CBB) 1/

Dosing and Mixing

Briguetting Carbonization Blast Furnace
BBC Production Flowsheet Biocoke
Biocarbon C oal Binder
Dosing and Mixing
Carbonization
Rcactor
il ) ]

Biomass Briquetting Coke Battery

Zrédto: Tecnored briquetting technologies for low carbon BF BOF: biocarbon based briquette for cokemaking and catalytic nut briquette for blast
furnace, METEC, 2023

P 39 ... tworzymy i wdrazamy technologie! UTrE] L'“Aﬂm'-éLITEE‘é“NOLOG“



Zielona produkcja stali
ITPE, KCN, ERAMET, SINTEF

Tumbling strength CO/CO2 reactivity

25
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MO0%CC W2%CC W6%CC 10% CC  W20% CC y = 0.0057x + 1.3932 y = 0.005x + 0.7134
X 90
S 20 Lo >
O v : 5" Ay
D 85 -
2 y=0.0102x - 0.4407 e o
- i . A .
o 80 - 15 / R =
o g S ~7 y=0.003x + 0.0651
e 3 A 7
575 o 7
o1} ¢ 10 S
2 P , )
£ 70 - / o 0
e LS 5 i --6
E /’ = . - 10
2 65 . / - - 20
720-590 810-783 990-870 o /
bulk denisty, kg/m? 0 1000 2000 3000 4000 5000 6000 7000

Time [seconds]

Zrédto: Bio-coke for ferroalloys industry production: the influence of charcoal addition on bio-coke quality parameters, METEC, 2023
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Gaz koksowniczy
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Wykorzystanie COG

Nosnik wodoru:
- Wdmuch do wielkiego pieca
- Reduktor dla DRI
- Surowiec
Surowiec dla produktéw chemicznych:
- Oxogas
- Metanol
- Wyzsze alkohole (synteza Fischera-Tropscha)

- Nawozy sztuczne
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> Koks w najblizszych latach jeszcze bedzie potrzebny a wiec potrzebne

inwestycje i badania

» Dodatki,bio” - wprowadzenie komponentu ,zielonego” do wielkiego

pieca i spiekalni

» Kontynuowane sg prace rozwojowe w obszarze koksownictwa
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Podsumowanie

The following 34 raw materials are proposed for the CRM list 2023:

2023 Critical Raw Materials (new CRMs in italics)

aluminium/bauxite coking coal lithium phosphorus
antimony feldspar LREE scandium
arsenic fluorspar magnesium silicon metal
baryte gallium manganese strontium
beryllium germanium natural graphite tantalum
bismuth hafnium niobium titanium metal
boron/borate helium PGM tungsten
cobalt HREE phosphate rock vanadium
copper* nickel*®
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INSTYTUT TECHNOLOGII PALIW I ENERGII
ul. Zamkowa 1 ¢ 41-803 Zabrze

E-mail: office@itpe.pl
Internet: www.itpe.pl

Zapraszamy do wspoltpracy.

Telefon: 32 271 00 41 IT“E NIP: 648-000-87-65
Fax: 32 271 08 09 Regon: 000025945

KRS: 0000138095
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