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Changes of Mineral Phases in MgO-added Self-fluxed Pellets

during Indurating Process

Osamu 'TsucHivA, Takeshi SUGIYAMA, Mamoru ONODA, and Isao Fujpira

Synopsis :

The changes of mineral phases in MgO-added self-fluxed pellets during indurating process, were inves—
tigated through quantitative analysis by means of EPMA and a microscopic observation.

Sampled pellets with the variation of 0, 1, 2, and 4% of MgO contents and 0.5, 1.5, 2.0 of CaO/SiO,
ratios, were made by laboratory-scale electric furnace at 1200, 1250, and 1 300°C of indurating tem—
perature.

The results are as follows :

(1) Major change of mineral phase by adding MgO component to lime-fluxed pellets is the forma—
tion of a magnesio—ferrite phase. Forming amounts of magnesio—ferrite and MgO contents in this phase
are increased or decreased respectively with the increase of CaO/[SiO, ratio and indurating temperature.
The chemical formula of this phase is showed as (Mg, 5~q.5° F€q.3~0.5) Fe,O, in pellet outer portion, and
as (Mgg.g~0.5- F€p.7~0.5) Fe,O4 in pellet center portion.

(2) Mineral phases except iron oxide are a calcium ferrite and three kinds of slags with about 0.5,1.0 and

1.4~2.0 of CaO/SiO, ratio. The formation of these phases changes by CaO/SiO, ratio and indurating
temperature. MgO and Fe,O; contents in slag phases decrease with the increase of CaO/SiO, ratio of
slag. MgO contents in calcium ferrite increase to 2.5~3.0% by adding MgO component.
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Table 1. Chemical analysis of raw materials.
Chémical composition (%)
Raw materials
T. Fe FeO SiO, Al,O,4 CaO MgO S Ig. loss
Ivory coast ore 70.34 29.30 1.91 0.20 0.07 0.27 0.01 —
Hamersley ore 67.72 0.94 1.29 0.43 0.03 0.02 0.003 2.34
Lime stone — — 0.36 0.26* 54.78 0.94 —_ 43.56
Silica sand — — 98.50 0.04 0.02 0.1 —_ 0.15
Magnesia — — 0.10 0.14* 0.64 98.39 — —

* Al,Oy +FesOg
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(h : hematite, m : magnetite, M : magnesioferrite, c : calciumferrite, s :slag) % 200

Photo. 1. Change of microstructures of pellets with various CaO/SiO, ratio, MgO contents and indurated temp.
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Table 2. EPMA analysis of each phase in indurated pellets with various MgO contents.

wt?, as oxide
" CaO/Si0, |ncurated| MEO | phase - =0
: o Fe,0; | FeO | CaO | sio, | ALO, | MgO l Total | 5102
o | Ls 17.7 25.8 | 51.5 | 2.46 | 1.61 99.07] 0.50
. L | ME O] 7a ] e | osi| o0.28] o.94] 9.4 10112
LS 25.6 212 | 422 | 1.86| 8.93| 99.79| 0.50
0.5
1250 o | MF | 744 | 152 | 0.35] o0.19] o0.86] 10.0 [101.00
LS 21.2 2106 | 44.4 | 1.70| 10.6 | 99.50 | 0.49
d o | MF | 742 [ 160 | o0.26] o0.22] o0.8¢| 9.55(101.07
LS 23.6 221 | 42.8 | 1.58| 9.69| 99.77| 0.51
CF | 74.1 14.7 | 6.5 1.63| 1.29] 98.22
0o | Ms 3.97 45.7 | 49.4 | 0.27| 0.26| 99.60 | 0.93
- HS 2.51 57.5 | 38.8 | 0.27| 0.39| 99.47 | 1.48
y e | s 14.2 | 7.19| 3.67| 2.48| 98.04
MS 3.5 46.1 | 47.8 | 0.31] 0.28| 97.99| 0.9
4 1.5 1200 MF | 77.8 | 4.86| 1.55| 0.18] 0.8¢] 15.8 | 101.03
2 | cF | 62.6 1229 | 9.10| 2.27| 2.95| e9.82
MS 3.27 43.4 | 30.8 | 0.32| 0.23] 87.12] 1.08
Mr | 76.3 | 9.29| 1.41] o0.55| o0.68| 13.0 |101.23
4 | CF | 63.6 11.5 | 7.36| 1.22| 3.16| 86.84
MS 3.34 41.6 | 48.7 | 0.27] 1.61| 95.52| 0.85
o | Ms | 140 40.5 | 39.4 | 2.63| 1.46] 97.99| 1.03
HS 3.99 61.1 | 34.9 | 0.37| 0.35|100.71| 1.75
MF | 76.4 | 9.03| 1.11] o.21| 1.13] 13.4 |101.28
L | MFe| 74010 | 1507 | 096 | 035| 0.87| 9.22101.20
MS | 15.1 40.0 | 38.8 | 2.06| 1.61| 97.57 | 1.03
HS 1.90 63.8 | 34.1 | 0.28| 0.49|100.57 | 1.87
1.5 1250 MF | 75.4 | 12.3 | 0.72] o0.08] o0.59] 11.6 | 100.69
o | MF* | 720 | 170 | 0097 0.17| 0.92| 9.02 102.08
MS | 123 41.0 | 37.3 | 2.12| 2.33] 95.05| 1.10
HS 3.47 55.1 | 35.3 | 0.44| 5.18| 99.49| 1.56
MF | 75.9 | 10.7 | 0.77] o0.58] o0.86] 12.6 |101.41
o | MF* | 738 | 167 | 11| 033 0.75| 8.47 | 101.16
MS | 13.5 39.2 | 37.7 | 1.60| 1.73| 93.73| 1.04
HS 2.96 53.9 | 33.0 | 0.30| 5.51| 95.67| 1.59
o | Ms | 168 4.7 | 40.5 | 2.76 | 1.38 |102.14] 1.01
HS 3.58 63.7 | 39.0 | 0.50 | 0.66 |107.44| 1.63
MF | 75.1 | 125 | 1.40] o0.21] 0.77] 10.9 |100.88
| MFe | 72:08| 2134 | 1.26| 024| 0.78| 5.2 101.02
MS | 16.4 386 | 39.8 | 1.80| 1.37| 97.97| 0.97
HS 2.18 62:2 | 34.9 | 032 0.28| 99.88| 1.78
1.5 1300 MF | 75.0 | 13.4 | o0.61] 0.05] 0.59] 10.9 |100.55
o | MF* | 734 | 1709 | 088 0:20| 0.92| 7.82101.12
MS | 15.7 39.6 | 39.9 | 2.17| 1.40| 98.77| 0.9
HS 2.30 60.4 | 34.9 | 0.28| 0.27] 98.15| 1.73
MF | 75.2 | 12.7 | 0.97] o0.22| o0.8¢| 11.1 [101.03
, | MF* | 731 | 184 | 107| 06| o0.64| 7.37]100.74
MS | 13.0 387 | 41.7 | 1.77| 2.27| 97.44| 0.93
HS 1.69 60.8 | 34.5 | 0.26| 0.26| 97.51| 1.76
o | BS 5.74 50.9 | 35.1 | 0.11] o0.15] 92.00| 1.45
HS 1.77 53.4 | 35.1 | 0.03| 0.08| 90.38| 1.52
cr | 75.5 11.9 | 6.04]| 0.71| 1.837] 95.52
1 | HS 3.27 52.7 | 35.5 | 0.10| 0.16| 91.73| 1.48
HS 1.01 56.0 | 34.2 | 0.02| 0.06| 91.20| 1.64
2.0 1250 MF | 737 | 16.4 | 1.64] 0.31| o0.36| 8.25]100.66
o | CF | 768 13.4 | 6.06| 1.11| 1.52| 98.89
HS 3.43 54.2 | 36.3 | 0.30| 0.28) 94.51| 1.49
HS 2.41 50.0 | 35.6 | 0.02| 0.14| 97.17| 1.66
MF | 73.7 | 16.6 | 1.58] 0.09| 0.5¢| 8.15]100.66
4 | HS 13.6 415 | 29.6 | 2.10| 0.52| 87.32| 1.40
HS 2.48 65.3 | 32.3 | 0.03| 0.10]100.21 | 2.02

LS : low basicity slag, MF : Magnesioferrite of outer portion, MF* : Magnesioferrite of center portion, CF : Calcium ferrite.
MS : Middle basicity slag, HS : High basicity slag
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Fig. 1. Change of MgO & Fe,O; contents and
CaO/SiO, ratio in low basicity slag phase
by varying MgO contents in pellets.
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Fig. 2. Change of MgO, SiO,, CaO & Fe,O,
contents in calciumferrite phase by vary-
ing MgO contents in pellets.
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Fig. 3. Change of MgO & Fe,O; contents and
Ca0/SiO, ratio in middle basicity slag
phase by varying MgO contents in pellets.
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Fig. 4. Change of MgO & Fe,O; contents and
Ca0/SiO, ratio in high basicity slag phase
by varying MgO contents in pellets.
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