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Novel recycling process of ferro-alloy using steelmaking slag
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Ferro alloy can be produced by steelmaking slag using carbothermic reduction

as it contains Mn and Cr. However, as P is also reduced, its value is low. The purpose of this
research is the development of recovery process of Mn and Cr as ferro alloy by the separation of P
from them. The elemental technologies are (1) separation of Mn and P by sulfurization, (2) selective
leaching of P-rich water soluble phase in slag. For the technology (1), by the fundamental test and
reaction model, multi-sulfurization process was proposed. However, the Mn yield was only 45% and
ratio of Mn to Fe was 0.46. For the technolo?y (2), by the leaching of oxidized slag after slow
cooling using citric acid, without the dissolution of matrix, 99% of P was recovered selectively.



pH
2Ca0 SiO2

3Ca0 P20s

CaS-FeS
ICP
1673K
MnS-FeS
Ca0-Si02-MgO-FeO
ICP 1673K
53pm
pH
pH=3
600pm
20g 2L
pH 3
Fe
Mn
CaS-FeS
1450
Mn
Fe Ca
10
Ca Mn
80%
Mn
10%
Mn
Mn 80%
Mn bSmass%
Mn 10mass%
Mn 40%

P 0.1lmass%



MnS-FeS

FeO-MnO-S102
1350

10

Ca

Ca

MnS CaS
Mn
MnO/FeO

FeO/(Si02+Al203)

Mn

1000kg

45% Mn/Fe

600pm

pH=3

P 61%
3Ca0 P:205

89%

Si02

C2S-C3P
pH=5
P 16%
37% pH=3
C2S-C3Pp 36%
Fe3+-P

pH=3

Mn

0.46

2Ca0
C2S-C3P

C2S-C3P

6%

25%

MgO-Fe:203 3  2CaO-FeO 2

90%
MgO
pH=3
P
99%
Py ) =
oS =0 Fe (ESlag)
1 — =
o 08
©
= 0.6
S
é 0.4
.2 DURURRORSERRELEELY ]
0 . |
0 20 40 60 %0 - -
time, min
P Fe
P
P
2

S.Kim, J.Suzuki, X. Gao, S.Ueda and S.
Kitamura, A Kinetic Model to Simulate the
Reaction Between Slag and Matte for the
Production of Ferromanganese Alloy from
Steelmaking Slag, Journal of Sustainable
Metallurgy. 2[2] (2016), p.141-151,
DOI 10.1007/s40831-016-0042-z

M.Numata, N.Maruoka, S.Kim and S.
Kitamura, Fundamental Experiment to
Extract Phosphorus Selectively from
Steelmaking Slag by Leaching, ISIJ Inter

national, 54[8], (2014), p.1983
-1990 DOI:10.2355 / isijinternational.
54, 1983

5
S.Kim, J.Suzuki, X.Gao, S.Ueda and S.
Kitamura, Feasibility Study on the Mn
recovery process by Kinetic model,



172 ,
(2016.9.23)
29(2016) 662

’

Kim
172

(2016.9.23) 29(2016) 664

S.Kitamura, S.Kim, J.Suzuki, X.Gao
and S. Ueda, A Kinetic Assessment of
Manganese Recovery from Steelmaking
Slag by Sulfurization and Oxidation,
Proceedings of the 5th International Con
ference on Process Development in Iron
and Steelmaking (SCANMET-V), Sweden
(Lulea) (2016.6.14), CD-ROM

S.Kim, X.Gao, S.Ueda and S.Kitamura,
Extraction of Phosphorous from Steel-
making Slag by Leaching, Proceedings of
the 10th CSM Steel Congress and the 6th
Baosteel Biannual Academic Conference,
China(Shanghai) (2015.10.22), CD-ROM

S.Kim, H.Shibata and S.Kitamura,
Fundamental Research on the Production
of Fe-Mn alloy from Steelmaking Slag,
Proceedngs of the 2nd International
Conference on “Advances in Metallurgical
Processes & Materials” (AdMet2015), Kiev,
Ukraine(Kiev) (2015.6.4), USB

http://www.tagen.tohoku.ac.jp/labo/kitamu
ra/index.html

o
KITAMURA SHIN-YA
80400422
@
XU GAO
80707670

SUN-JOONG KIM

40724430



