New Application of Iron and Steelmaking Slag
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Iron and steelmaking slag is a by-product of iron and steelmaking process. Slag has been used for cement and
aggregate conventionally. NKK has been promoting effective use of slag and leading other companies. In this
paper, fine aggregate for concrete, “ Sandy S’ and materials for sand capping are introduced as the new use
of blast furnace granulated slag. And also as the new use of steelmaking slag, large carbonic solid “ Marine
blocks” produced by blowing carbon dioxide into the slag and potash fertilizer which is produced by adding
potassium source in steelmaking slag are introduced.

1500

2.2

(1) J1s JIS A5011-1

b (2

3) 7 28
(4)

2)-4)

2.1 Table 1

—-43— NKK No.178 (2002.8)



Table 1 Qualities of fine aggregate for concrete

Chemical compositions (mass%)

CaO S SO3 FeO
“Sandy S” 43.1 1.03 0.04 0.27
JIS A5011-1 45.0 2.0 0.5 3.0
Specific Coefficient O.f Mass of unit
. water absorption
gravity volume (kg/l)
(%)
“Sandy S” 2.76 0.45 1.57
JIS A5011-11 2.5 1.28 1.45
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Fig.1 Scheme of sand capping on the seabed
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Fig.2 Change of H;S in seawaters
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Photo 1 Construction of sand capping with granulated
blast furnace slag in Nakaumi, Shimane
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Photo 2 One cubic meter large steelmaking slag blocks
produced by carbonation
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Steelmaking slag block

Photo 4 A look around steelmaking slag block
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Fig.4 Mean number of Sargassum plants on
the carbonated steelmaking slag, granite
and cement concrete blocks
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Fig.5 Scheme of demonstration test using iron
and steelmaking slag and blocks

Photo 7 Construction for marine environment im-
Photo 5 A pile of steelmaking slag blocks provement tests in Hiroshima Prefecture
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Fig.6 Production of potassium silicate fertilizer
from steelmaking slag
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Table 2

53

silicate fertilizer (g kg™)

Chemical composition of NKK potassium

K20 | Si0; | CaO | MnO | MgO | FeO | AlOs
221 | 377 | 213 37 9 31 35
K2CazSi>0719
(
Table 3

14)

Table 3 Growth and production of paddy

Absorbed
Fertilizer Yield(g)
K20(mg) SiO2(mg)
NK}_<_pota33|um silicate 63.3 1134 1423
fertilizer
Commercial potassium 61.5 983 1326
silicate fertilizer
Potassium chloride + 68.0 1114 1222
Calcium silicate
Control (K-free, Si-free) 41.0 319 795
2000 1
2000 4
20.0
2001 12
1)
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