] Outline of the Supply and Demand for Iron and Steel Slag

In recent years, the annual production of iron and steel
slag has been around 35 million tons, and the cumulative
external sales volume over the past 40 years has reached
approximately 1.25 billion tons. The production of iron
and steel slag is linked to steel production. In addition to
the slowdown of the global economy since the second half
of 2019, the impact of the COVID-19 pandemic in 2020
caused a sharp decline in steel production, resulting in a
significant reduction in iron and steel slag production as
well. Since then, with the recovery of economic activities,
steel production has shown a gradual recovery trend, and
as a result, iron and steel slag production has been on an
upward trajectory.

During the period of rapid economic growth, large
quantities of iron and steel slag were used as construction
materials in civil engineering projects related to
steelworks. Additionally, its use as a base course material
for general roads also began during this time. Ever since
the second oil crisis, iron and steel slag have been used
in a variety of products for a wide range of applications,
responding to the needs for resource and energy savings
as well as environmental preservation. For example,
iron and steel slag aggregate is expected to serve as
an alternative material to natural aggregate due to the
reduction in natural materials as a result of the regulation
of sea sand extraction in the Seto Inland Sea and other
regulations. Taking

its energy-saving effect, which reduces production energy
in the calcination process of cement production by 40%
or more, and for its CO, emission reduction effect, blast-
furnace slag cement, consisting of a mixture of ground
granulated blast furnace slag and Portland cement, was
selected as a designated procurement item under the Act
on Promoting Green Procurement in 2001. The expanded
use of mixed cements, which includes blast-furnace slag
cement, has been incorporated as part of the greenhouse
gas reduction target for FY 2030 (a 46.0% reduction
compared to FY 2013). Furthermore, many types of
blast-furnace slag cement with an increased ratio of blast
furnace slag in the cement have recently been proposed
to help reduce carbonization.

Additionally, in response to the increasing demand for
cement raw materials abroad, the export of granulated
slag for cement use has also expanded.

In recent years, steelmaking slag has been recognized
as a soil-conditioning fertilizer because it contains
micronutrients required by crops, including alkali
content, silica (Si0,), magnesia (MgO), phosphorus
(P,0s), iron, and manganese (MnO). Furthermore,
research has shown that these mineral components
are effective in restoring marine environments, and
steelmaking slag is expected to see increased demand as
an environmental material.

advantage of the fact
that steelmaking slag
has a larger angle of
shear resistance than

Air-cooled blast furnace slag

Trends in the Production of Various Types of Iron and Steel Slag

(Unit: 1,000 tons)

Granulated blast furnace slag Converter slag Electric arc furnace slag
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2  Data Collection

Trends in the Use of Blast Furnace Slag and Steelmaking Slag by Usage Breakdown

Trend in the Use of Blast Furnace Slag by Usage Breakdown

(10,000 tons)
3,000
2500 m=—m= Other uses: fertilizer, soil amendments,
0 - [ | building material material, etc.
2,000 —— %/ Concrete aggregate: fine and coarse materials.
1500 Cement: clinker raw material, blast-furnace slag cement,
' mixed material, minor additional constituent
1000 - for the ordinary Portland cement, concrete admixture
Civil engineering: earthwork and port construction material
500 H B 2/ Ground improvement material
o H o HEHEN, - I B P Road: base course material, asphalt concrete material, etc.

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 (Fiscal year)

Trends in the Use of Steelmaking Slag by Usage Breakdown

(10,000 tons)
1,800

Reclamation, etc.: uses other than resource recycling

1,600

Other uses: fertilizer, soil amendments, building material, etc.

1,400 =

1,200 |

1,000
800 —
600 — I
400 — . r

200 —
B

Processing raw material

é/ Concrete aggregate
—— —— Cement: clinker raw material

= —mw mw-_ | ——Civil engineering: earthwork and port construction material

Ground improvement material

Road: base course material, asphalt concrete material, etc.

If.*l*.*.:/ Reuse: reuse of lime content in the steel production process

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 (Fiscal year)

Breakdown of the Usage of Blast Furnace Slag and Steelmaking Slag by Application (FY 2023)

Breakdown of the Usage of Blast Furnace Slag

Other uses i(rirrlogg\(/jemen '
gogcrete aggregate 2.0% me?terial
2%

0.0%
/ Earthwork
1.3%

Blast
furnace slag

19,958,000
tons

Breakdown of the Usage of Steelmaking Slag

Processing
raw material 0.7%

Other uses 5.9
Reclamation, etc. 1.5%

Concrete aggregate
1.1%

Ground
improvement
material

6.1%

Steelmaking
slag

12,006,000
tons

[Reference] Utilization of Blast Furnace
Slag and Steelmaking Slag in Europe
(2018)

Other 0.5%

Blast
furnace slag

17,500,000
tons

Total for 18 EU countries

. . Fertilizer 8.1%
On-site recycling
12.1%

Earth work 1.99%

Other  6.2% Stee;?;gkmg
8,300,000
tons

Cement  6.9%

Total for 18 EU countries




Amount of Iron and Steel Slag Used by Application (Actual Results for FY 2023) (Unit 1,000 tons {%))

Reuse, 2,187 (6.8) Other, 941 (2.7)

Fertilizer and Reclamation, 218 (0.6)
soil amendments,

225(0.7)

Ground improvement

material,

742 (2.3)

Processing raw
material,
78(0.2)

Earthwork,
1,940 (6.1)
Concrete

aggregate,
966 (3.0)

(100%)

Use (products),
31,780 (99.4)

Total Amount Used by Application

Other, 404 (4.4) Reclamation, etc., 23 (0.3)

Fertilizer and
soil amendments,
102 (1.1)

Ground

improvement Total
X otal,

material, 732 (7.9) 9,280

(100%)

Processing raw
material, 78 (0.8)

Use (products),
9,256(99.7)

Earthwork,

680 (7.3)

Concrete aggregate, Cement,
16 (0.2) 373(4.0)

Amount of Converter Slag Used by Application

Other, 98 (0.5) Cement, 65 (0.3)
Concrete aggregate, 56 (0.3)
Earthwork, 93 (0.5)

Fertilizer and soil
amendments, 116 (0.6)

Earthwork, 175 (0.9)

Concrete aggrega Ground
777 (3.9) improvement
material, 10 (0.0)

Fertilizer and
soil amendments,
3(0.0)

Total,
19,958
(100%)

Other, 191 (1.0)

Road, 226 (1.1)

Amount of Blast Furnace Slag Used by Application

Reclamation, etc., 160 (5.9)

Reuse, 48 (1.8)

Fertilizer and

Total,

material, 2,726
0(0.0) (100%)

i Use (products),
Processing
raw material, 2,566 (94.1)

0(0.0)

Cement, 51 (1.9)
Concrete aggregate, 117 (4.3)

Amount of Electric Arc Furnace Slag Used by Application

Breakdown of Export Destination of Blast Furnace Trend in Production and Reclamation Amounts of
Slag for Cement Use (FY 2023) Iron and Steel Slag

Sri Lanka 1.0% Other 2.3% 4500 (Unit: 10,000 tons)
Ireland 1.0% Atotal of 6 countries, ’ © Production amount [J]j Reclamation amount
Malaysia 1.1% including Uganda, and Tanzania 4,000

Qatar 1.2%

Colombia 1.2% 3500 — — — —

United Arab

Emirates 1.6% so0 -l B B — B B =
Croatia 1.6%

Bangladesh 1.7% 2500 —— B B B B B B
Spain 2.0% Total amount o0-M—B—NB-B B B B B
Ivory Coast  2.1% shipped )

Belgium 2.2% 10,100,000 tons 1500 — — 0 |— |— — — — —| —
Peru 2.2%

Philippines  2.6% 1,000—— B —H B B B B B—

Canada 3.3%
United Kingdom 3.7 %
France 3.8%
Korea 3.9%
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Note: Only for cement use
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