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Energy conservation initiatives in NSC

NSC technology

7

"Activities of Japanese steel industry to Combat Global Warming", Feb. 2017, The Japan Iron and Steel Federation, p.32.

« Since the first oil crisis, steel industry in Japan achieved the world’s top-level
energy efficiency. NSC played role through developing new energy saving
technologies.

* For further CO, reduction on a global scale, drastic steps by innovative
technologies are deemed indispensable in the long term.

4 2021411852680 HEKEHK >"7Jx0— RWEAR
©2021 NIPPON STEEL RESEARCH INSTITUTE All Rights Reserved.



HABMED I RIL T —NFTELLEL

s BRD IRV —REFERICH R &S KE
« COEMEHRICEHATAETHERETOEIRILF—LZRET D

150

32 136

117 121 123 124 124
4l 125 112 HRT
3 100 104 118
| 100
s
- .
N
H ﬂo
8
|
= 25
I,
w0

I I I I I I I I I
4 & < R /) A A ) ¥ <O
iR : RITE 2010 RO RIVF—REMIDHEET

5 2021411852680 HEKEHK >"7Jx0— RWEAR
©2021 NIPPON STEEL RESEARCH INSTITUTE All Rights Reserved.



BRERICHITHIERFARICR [T7=HiH

*1
*2

*1

EiZHRE
L. R EZR26%RDAE

HAT: BASKMERERGE &Y BARREKICTHER

fEIHEAY IR

J
' * 1 —FEDEEFIRDE & THEEINSCO2HHME(CH U TORIRE
+ *2 50073". HIRBROA., A150OEMBNCEDI< 30077 OEMICIFE

UDD. B FHFICDOVWTII20056EICH U TRAEEZIBPI CENTE
ERDHE. HIRKREELTHI> M S,

2021411852680 HEKEHK >"7Jx0— RWEAR
©2021 NIPPON STEEL RESEARCH INSTITUTE All Rights Reserved.



ATXNDI=-6H DT AR fiTEEF

P () BASENERE  SKNEOHICRIR I RADEWE  RRRESEI T ERS S

7 2021411852680 HEKEHK >"7Jx0— RWEAR
©2021 NIPPON STEEL RESEARCH INSTITUTE All Rights Reserved.



BT DI ERE KT K HCO2HBA D RBA

EIZIKODI%éI*BEm(CDQ TRm&)szz T RIZKY ., RE-BE-AF-O
TS5 F TSV IIETEES5,3408 .-CO,/FEDCOHIFMEHY

BIEHR

E731/% 2]

s 'XF'IE’_ %EE.
HEZA[EUY (TRT) OGjJZIEIlIR‘
v REE

- —p2 @ Bz Em (oD

i OGEAZMEIN ‘ AN
Et-OZ/

w SHEE

ast5,3405t-co2 /%=

2020£F(CHBIT S 2030£E(CHITS
BARDSB HADSB
#7,0005".-CO2 #18,00053+.-CO2

AT BAEKEEE2014FE F TDRET

8 2021411852680 HEKEHK >"7Jx0— RWEAR
©2021 NIPPON STEEL RESEARCH INSTITUTE All Rights Reserved.



HERFATICHETHERLUNDCO,HEHIRET R L F—[EUNEER

P pEEENY S
i CDQ

OG7 \45—

,IIIIIII.

HEEA[EIUR

’IIIIIIIIII‘
EEEEEEEEEER

: GTCC, TRT :
The opportunities for reducing CO2 emissions in the . ’ .
iron and steel industry - plenary presentation given by - .
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Bureau of International Recycling:

World Steel Recycling in Figures 2014-2018
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Concentration of CO, Concentration of CO,
Sinter plant — b1 Power plant
Blast
288 kgt furnace — 709 kot
' o gas y —
) Hot stoves
iume Kiln \ —*I 329 kgtt
C 57kg/t } Steel plant
o
@ 1 | 630
(72} ( Tkl
é Coke plant } Hot strip mill fiﬁt\ E
(0) 285kt I 84 kgt )
~N Coke oven gas soo —
@) ICEF Roadmap, Industrial Heat Decarbonization (2019), =JL
(@) Carpenter, A., CO2 abatement in the iron and steel industry,

IEA Clean Coal Center (2012)

Carbon Trust: International Carbon Flows, Steel (2011)
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Concept of COURSESO0 Blast Furnace

Conventional BF | COURSE50 BF

U |

T ;
Blast, Coal \(‘IOO%) (100%)/ |

O, Moist. U

CO Reduction: Exothermic reaction

FeO+CO—Fe+CO, +4,136kcal/kmol

H, Reduction: Endothermic reaction

FeO+H, —Fe+H,0 — 5,702kcal/kmol

Carbon Direct Reduction: Large Endothermic reaction
FeO+C—Fe+CO - 37,084kcal/kmol

Hydrogen-based reductants

Carbon Consumption
Reduction Target : -10%
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Fraction of reduction degree(%)

Example of operational results

CO reduction
66% 69%

3% H, reduction

Tamb
121%
\—,

Carbon direct reduction

P A
&%

Conventional Reaction-controlling operation using
operation hydrogen-rich reductants

23 20211182680 B#HHBHAK >—rJrx0— BEAR
©2021 NIPPON STEEL RESEARCH INSTITUTE All Rights Reserved.



550

Reduction of carbon rate using hydrogen-rich reductants
Operational conditions

Operational results

Base operation

(o)
o
o

Carbon rate
(kg/THM)
N

O

(@]

409

Decrease
in carbon rate

(%)
|
@)

N
3

Base

Operation A Operation B Operation C Hot air

Operation A
—> ]
COG
0,
PClI
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Operation B

Operation C

High red%cible sinter

RGI
&=
; ]
Hot air COG
OZ
PCI
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COURSEDS0 Project Timeline

2008 2012 2013 2017 2018 2030 2050
In 2017 ,for the first time in the world,
Phase | (completed) we achieved 10% CO, reduction by
Experimental hydrogen-rich operation.
STEP1(5years) Blast Furnace 7/ campaigns have been
Devel t of completed
velopment o _ STEP2 (5years)
fundamental technologies Commercialization of
(Total budget:10 billion yen ) !ntegrated development first unit*
of CO, reduction technologies Creeneeny
(Total budget:16 billion yen ) Applied to
A/’Z Phase Il all furnace
in Japan*
Practical development Practical development u
started in 2018FY. [ N

Industrialization & transfer
* : Based on assumption that CO, retaining infrastructure and commercialization
are economically rationalized.
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Muller, et.al “ Patterns of Iron Use in Societal Evolution”, World Steel Association (2012), “Sustainable steel: at the core of a

Environ. Sci. Technol. 2011, 45 green economy’
BARSIEY REIRE{EEE 3> (2018)
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LCA (Life Cycle Assessment) DZ XA

=7 FHBAHEESE, 20(2017)
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World Steel Recycling in Figures 2014-2018
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ISSB: International Steel Statistics, worldsteel: Steel Statistical Yearbook, Global Trade Atlas
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