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CO, emissions in tons per ton of liquid crude steel, considering OECD EU-28, emission factor of 80grams CO,/ kWh (Target 2050) and BAT,
utilization of BF top gas and LD gas in power plant, scope 3 emissions for raw materials and credits considered

Fig.1 CO:z emission of typical steel production routes. (Online version in color.)
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Fig.2 Typical iron and gangue content of seaborn iron ores in 2017 and preferred process routes. (Online

version in color.)

O
¥-&-5

Tablel Comparison of one-step process with two-step process combining Smelter and BOF converter.
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Fig.3 Total costs for one- and two-step process for a low (62% Fe) and a high grade (67% Fe) ore,
showing potential of two-step process for low grade ores. (Online version in color.)

250 |




ARG EAFEEICUID AR L WS r — 2855 TH A,
227 v 7 Tax2 | TEA2 Ty THALREED D28

ICEAFRFEEIF 5 ED X 0 7 v TR % 85% T 5 1)

HEELBND, ZTHIZIOWTE Figd 22 ni-un,

3.2 EXHBEAFORE
TIARXINXT Y ) aY— ZOBFBPIFIZEY 21—
RARFT TR B O | WAV AFRHI RIS TE %, #15
BIZIZY v 7 MFTEILENXY y P 2FH & 5 AlEE
A B =S OO, JFFRIVIZIZTHYFOR (Hydrogen-based

Raw materials Ironmaking
s A
© = Coal
] ]
23 = !& i“
<9
o LowGrade Sinter plant Blast
Iron ore furnace
- N ' it
L(I’:I‘G:::e Smelter
A
B3
Y
=
=
=
L

- N

High Grade - 50% scrap
oG Pelletizing DR plant L

2

Steelmaking

v
O Qg ¥y @ ==

50% HDRI é
EAF

F2yMEAH KRR THE— BRI EE T 5B TR

Fine Ore Reduction: K&~ — Z O¥i413ETT) % Finored 7«
ED T a2 TUH X N7 BRIk DRI, D CAEE S
Ty MEEh 72K DRIOEH & Hiff s h 5, &
SUHPRIFIE, EICHESR IR & XIS R D D XA b
INRT =N, 27775 E DR % &8 7=8RIED ) 5 4
ZMZETEL TS, idatl KUTRBRERE Tk, BAIH S
WD B 5 T NTORBNHEE S NS, HEIZOWTEL,
Figs # Sl h7zu,

BRBEGTOBEITCHR L. BhicEEh 2R EREH
LT, MROBOFHEEICES X ¥ 5, BT cBE L

Casting & rolling T co,/ tls

& ﬁ/q !{_@ @ [:)I-?:;imelter-BOF

BOF

S
g g @ ==

Fig.4 Transformation of an existing integrated plant (top line) towards green steelmaking operated with low grade
ores (center line) or high grade ores (bottom line) . (Online version in color.)
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Fig.5 Primetals Technologies Smelter is designed to allow for a wide range of input materials. (Online version in color.)
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Fig.6 DR shaft feeding a rectangular Smelter with 6-in-line electrodes,
total capacity around 1.5 million tons of DRI per year. (Online
version in color.)
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