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Steelmaking Slag for Fertilizer Usage
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Abstract

Both blast furnace slag and steelmaking slag have been utilized as raw materials for fertilizer.
Fertilizers made of blast furnace slag or steelmaking slag are categorized in slag silicate fertilizer,
byproduced lime fertilizer, slag phosphate fertilizer or iron matter of special fertilizer. Effective
elements in blast furnace slag are Ca, Si and Mg. Steelmaking slag contains Ca, Si, Mg, P, Mn and
Fe. Steelmaking slag also contains plant available Si. Therefore, fertilizers made of steelmaking
slag is more useful. Four research examples were introduced. : (1) Formation of silica body cells
by application of silicate fertilizer. (2) Registration as phosphate fertilizer. (3) Restoration of paddy
fields damaged by Tsunami. (4) Composting of cow manure using steelmaking slag.
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Slag silicate fertilizer in fertilizer control law

Category in Fertilizer control Minimum contents of Maximum contents of hazardous | Other regulation
law effective constituents (%) consfituents (%)

Casel.

In case, Guarantee for
soluble SiO2 and
alkalinity

Slag Silicate fertilizer
(made of Blast fumace slag
or Steelmaking slag)

Soluble Si022 10%
Alkalinity Z 35%

Case2.

In case, Guarantee for
Citric acid soluble MgO
or Cifricacid solubleMn
or Cifric acid soluble B

Soluble Si02Z 10%
Alkalinity Z 20%

Citric acid soluble MgO 2
Soluble SiO2 (%)x 1
Citric acid soluble Mn 2
Soluble Si02 (%) 1
Citricacid soluble B 2
Soluble SiO2 (%)% 0.05

®2

Casel.

In case, soluble SiO2 = 20%

(1) Ni=
0.01
Cr= Soluble Si02 (%)x
0.1

Soluble SiO2 (%)x

Casel.
In case, soluble SiO2 Z20%

All pariicles must go through 2mm

widih net sieve.

In case, other than granulized blast

Ti = Soluble SiO2 (%)x furnace slag,
0.04 More than 60% particles mustgo
through 600pm width net sieve.
(2)Ni=0.4%
Cr=4.0% Case2.
Ti=1.5% Otherthancase 1
Onlyforslags,
Case2. All pariicles must go through 2mm
Otherthancase 1 widih net sieve.
Ni=0.2% Soluble Ca0Z40%
Cr=2.0%
Ti=1.0% Case3.

BIEAIREHDORIE 2

In case, Alkainity < 30%,

Slag silicate fertilizer whose
alkalinity is guaranteed higher than
30% must be mixed with hematite.

Byproduced lime fertilizer in fertilizer control law

Category in Fertilizer control law Minimum contents of effective Maximum contents of Other regulation
consfituents (%) hazardous constituents (%)

Byproduced Lime feriilizer Casel. Case1 Concemed with fertilizers
( From Non-metal mining Alkalinity Z 35% = Alkalinity (%) % 0.01 made of Slag,
industry, Food industry, Pulp Cr Alkalinity (%)% 0. 1 All particles must go
indusiry, Chemical industry, Case2. Ti = Alkalinity (%) x 0. 04 through 1.7mm width net
Steel industry, non-ferrous In case, Citricacid soluble sieve.
metal manufacturingindustry)  MgO is guaranteed other Case2. More than 85% of them
than alkalinity, Otherthan Casel, must go through 600pm
Alkalinity = 35% Ni=0.4% width net sieve.
Citric acid soluble MgO 2 Cr=4.0%
1% Ti=1.5%
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Slag phosphate fertilizer in fertilizer control law

Category in Fertilizer control law Minimum contents of effective Maximum contents of hazardous | Other regulation
consfituents (%) consfituents (%)

Slag Phosphate fertilizer Casel. Cd = Citricacid soluble All pariicles must go through

( From Steelmakingslag ) Citric acid soluble P205 = P205 (%) x 0.00015 4mm width net sieve.
3%
Alkalinity Z 20% Ni = Citric acid soluble P205
Soluble Si02Z 10% (%)% 0.01
Case2. Cr= Citricacid soluble P205
In case, Citric acid soluble (%)x0.1
MgO or Citric acid soluble
Mn is guaranteed otherthan
Alkalinity Z 20% and Soluble
Si02210%.

Cifricacid soluble MgO Z 1%
Cifric acid soluble Mn Z 1%
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Typical compositions of blast furnace slag and steelmaking
slag

(%)
CaO | SiO, | MgO |MnO | Fe |ALO,| PO,
Blast furnace slag | 41.7 | 33.8 | 74 | 03 | 04 | 134 | 0.1
Steelmaking slag | 45.8 | 11.0 | 65 | 53 | 174 | 19 1.7
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Annualusage of Blast furnace slag for fertilizers
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Annual usage of blast furnace slag for fertilizers and soil

amendments in Japan
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Annual usage of steelmaking slag for fertilizers and soil
amendments in Japan
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Electron microscopic image of leaf surface
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Formation of silica body cells on rice plant leaf by silicate
fertilizer and suppression of brown spot disease
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Effect of dephosphate slag on komatsuna growth
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Soil pH in paddy fields in Souma City
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Start of the Souma project

Tsunami damaged paddy field (40ha) in Souma city
was recovered by ‘ Souma project ‘ in 2013.

Press interview at the Souma City ‘
Office (March 2013)

ikl —— Harvest for the first time in 3
. ; old colored ears of the ‘ Souma ears (September 2013
Rest_oratlon Of rice restoration rice ‘ before harvest ¥ (ope J
paddies (April 2013) (September 2013)

Spreading steelmaking slag
fertilizers (April 2013)

7Ri$e planting for the ﬁrsAt i
time in 3 years (May 2013)

Tsunami damaged paddy field
(200 ha ) will be recovered by
‘ Souma project ‘ in 2014.

M7 %Z5%702x7b
Souma Project
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Cow manure mixed wit Cowmandre only
steelmaking 'slag
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Composting of cow manure
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Temperature of compost at 20 cm depth from the surface
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Compost with Compost only
Steelmaking slag
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Compost maturation test for komatsuna

Cabbage Yield ( tha)
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Fertilizer effect of compost with steelmaking slag on

Cabbage yield
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