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Synopsis:

Satoshi Hironaka, Satoshi Kawagishi, Yuki Arikata

Ni slag is an inexpensive MgO-bearing material in a sinter mixture. However, the use of Ni slag is restricted for

due to deterioration of RDI (Reduction Degradation Index) of sinter. To improve the technology for the use of Ni

slag, the effect of MgO-bearing materials on the RDI of sinter was studied in both our laboratory and plant.

The assimilation rate of Ni slag was lower than that of other MgO-bearing materials such as dolomite and

serpentine. The MgO content of magnetite, which was formed during sintering, was reduced and the stability of

magnetite was decreased by using Ni slag. As a result, the secondary hematite, which causes the deterioration of

RDI, was readily formed from magnetite.

In a pot test, RDI of sinter was improved by reducing the particle size of Ni slag because the formation of the

secondary hematite was decreased. The plant test carried out at Kure No.2 sinter plant using Ni slag with a mean

size of 1.3mm confirmed an improved RDI compared to Ni slag with a mean size of 2.1mm.
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Table 1 Chemical composition of MgO-bearing materials (mass%)

MgO | SiO, | ALO; | CaO | T.Fe | LOI

Serpentine | 39.3 384 0.62 0.79 5.00 133

Dolomite 39.2 5.66 101 9.75 0.60 46.0

Ni slag 332 514 1.95 0.57 775 0
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Fig. 1 Particle size distribution of MgO-bearing materials.
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Table 2 Blending ratio in pot test

Mixing ratio of raw material (mass%) .
No Mean size of
Ig;): R%ﬁg n Limestone Quartz Ni slag | Dolomite bgeoekz%“ Ni slag
1 2.1mm
2 1.3mm
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4 0.5mm
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Fig.3 Size distribution of Ni slag used in pot test.
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Fig.4 Change in RDI of sinter with various MgO-bearing mate-
rials.
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Fig.5 Microstructure of sinter.
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Fig.6 Area of relict MgO-bearing materials after sintering test.
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Fig.7 Specific surface area of MgO-bearing materials.
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Fig.9 Microstructure after sintering test.
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Fig.10 Secondary hematite ratio and MgO content of magnetite
in sintering test.

W< 4 MEINIA T 7 DS v, MgOE~ 7 % %
4 oA <y 4 PANDERBIREZINT 28, Z5R
RTAIA P RREAEELY ZERHME SN TV S,
REBRIZBWTHR 727 4 PHOMgORENFW K
<A MOFR2E/AR T A bwiddhv, 2F0, Ni
AT ZIERE L OFRALEEATE <, Bl R OMgORE E 7S
iz, 74274 bOREWEIME, EOKE, &
HEBRIIBWTY 7 A A4 bO—FAEREILL, 2 &

H 7 B8 5 #t No.96 (2015)

<~ZA4MPERLIZEEZ LN D,
INFEFTOMRERLY, NixF 7o H S
FIUE 2N 7 A b OEFIIN S, RDIILET
HE#EZbNL, T T, NiASFREEZMEALL, I
KRN EBMS D2 ET2RAT T At OEREAHIH]
TREARES L 720

Fig 11ICBERS FBRL D 2 kRN~ 7 4 bR ENIR T T HE
BOREBRERT, NIRT ZHEOKTIZE D v 2R
AN YA FRIZRALTB Y, MRS X YRR L o
bE2si L L7z L s b, 2F D, NIRRT FRER
HIRALSHUE, 2IAS T A+ OEEAINH S, BEks
SLORDIAM L9 2 W REEAVRIE S 7z,
223 WEMIEICRIFTNIRT TREOHE

Table 3 (2B SRR 1% & N BERS L Dbk 5 %
R o SiOs  ALOS D BERS HL B IS B & MAT T L5

15

12

Secondary hematite ratio (%)

0.25-0.5 0.5-1.0 1.0-2.0

Particle size of Ni slag (mm)

2.0-2.8

Fig.11 Effect of particle size of Ni slag on secondary hematite

ratio.



BEXEHLORDIC KT MgO B 552 15
Table 3 Chemical composition of sinter in pot test (mass%) 38T
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=
4 57.0 6.54 554 1.81 10.28 117 23|
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Fig.12 Effect of mean size of MgO-bearing materials on SI and
RI of sinter.
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Fig.13 Effect of mean size of MgO-bearing materials on RDI of
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dary hematite ratio.
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Table 4 Test condition in plant test
Mixing ratio of raw material (mass%) M . Chemical composition of sinter (mass%)
ean size
Limestone | Quartz | Nislag | Dolomite | “TN'S28 | peo | sio, | ALO, | ca0 | MgO
1) 11.8 0.3 11 12 21mm 437 551 1.63 947 1.09
) 116 0.3 12 12 1.3mm 525 558 1.63 9.30 1.09
(3) 115 03 0 2.1 — 554 5.56 1.60 9.24 113
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Fig.15 SI and RDI in plant test.
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Fig.16 Secondary hematite ratio in plant test.
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