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Magnesium migration law during sintering mineralization
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Abstract: Magnesium in raw materials is one of the important factors affecting the mineral structure of high-alkalinity
sintered ores. In order to reveal its influence mechanism and enrich the mineralization theory of high-alkalinity sinter,
chemical pure reagents is used as the main raw materials, micro-sintering is carried out in the laboratory, and the
occurrence state and migration law of magnesium in high-alkalinity sinter at different metallogenic stages are analyzed with
the help of polarizing light microscope and electron probe. The results show that the change of w( MgO) has a significant
impact on the content and morphology of various minerals in sinter during sintering mineralization. The increase of
w( MgO) (1.0%~3.0%) can promote the formation of magnetite and inhibit the formation of hematite, calcium ferrite

and glass phase. At different metallogenic stages, the microstructures of sintered ores with different w( MgO) in the raw
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materials are loose, molten gel, melted, maculosus, skeletonic & crystalline, and interwoven-fused. In the heating stage

( room temperature ~ 1 400 “C) ,magnesium begins to migrate into the mineral lattice of sinter at 1 280 °C ,and is mainly

present in magnetite and calcium ferrite. With the increase of water quenching temperature to 1 400 °C , the magnesium

elements in calcium ferrite and glass phases gradually migrates to magnetite. During the cooling process (1 400 ~

1 100 °C) ,magnesium gradually migrates into magnetite and calcium ferrite, and mainly exists in magnetite. At different

water quenching temperatures, the w( MgO) in magnetite and glass phases is directly proportional to the w( MgO) in the

raw material , while the w( MgO) in hematite and calcium ferrite does not change significantly with the w( MgO) in the raw

material.

Key words: oreforming process; MgO; occurrence regularity; high-alkalinity sinter; mineral phase structure
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Table 2 Sinter proportioning scheme
Tt AR %
Fe,0, Si0, Ca0 MgO AlO,

M1 82.5 5.0 10.0 1.0 1.5 2.0
M2 82.0 5.0 10.0 1.5 1.5 2.0
M3 81.5 5.0 10.0 2.0 1.5 2.0
M4 81.0 5.0 10.0 2.5 1.5 2.0
M5 80.5 5.0 10.0 3.0 1.5 2.0
A E N AT A R . TR B B, U
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L 10 °C /min PR R M 1 400°C 43 BIREZE 1 350,
1280, 1200, 1100 °C, fEif 30 min 57K
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Fig.1 Variation of the content of each mineral in the sinter with the Mg content in the raw material



12 B

82 S F50E HisH

Bl g, BELse b mE ke 5 i 5 OB B MgO
FREIE, UMM SR MgO 2k
A 1) I

FEIRLIT BB A5 0 254 1 5 e Bl OB} P B A
AL IE 2 fros. w2 npg, B eSS OB
i MgO Jli 4380 1. 0% 34 m#) 3.0% , 1 350 C
JKPEAE R BR AT TR R A & AR A AW, L
b = A K VAR BE T S BT IR R S Y 75 i 1 5 i
B MgO & 2 R o JCiR /K PR B2 dnfuf 22 4k,
BELEH HHRERRET (Y 5 IR JEOR R MgO &Y
SN ZE TR, BERAN A S AR A S

2.2 RENT IREBMEEXNRET BIMEN

Eap=Al

900 ~ 1 280 CHa%hw izt Ak El 3
Fis, JKVEIREE 1400 °C I BEEEH i A 1) Bl 5ok}
s SR 4 Bras. hiK 3. 4 mAlL
900 ~1 280 C/KEAFEH, Toit MgO & &t anfof 42
b, BREE B (1) 5 TS FA H K UK S B P HBOIR 25 4
(B 3(a) 1. kamicikei [ 3(b) ], Iabhghty (&
3(c) |, AT YIS ZEN MKERE T
] 1400 CHY, AR MgO & &b ikt Yy
& B BEIR 25 4, (R R R o RO E B D L

JKPEEIREE/C: (a) 1350; (b) 1280; (c¢) 1200; (d) 1100
IR R 2—RERRA™ 3—HKIRES; 4—JHEAH
E2 BEMRREEY ETYSEREMTEIENTNH

Fig.2 Variation of the content of each mineral in the sinter with the Mg content in the raw material

during the cooling stage
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Fig. 3 Changes in microstructure of sinter from 900 °C to 1 280 °C
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w(MgO) /%: (a) 1.0; (b) 2.0; (¢) 3.0
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Fig.4 Variation of sinter microstructure with Mg content in raw material at 1 400 °C

(a) 1350 C, w(MgO) =1.0%; (b) 1350 C, w(MgO) =2.0%; (c) 1350 C, w(MgO) =3.0%;
(d) 1280 °C, w(MgO) =1.0%; (e) 1280 °C, w(MgO) =2.0%: (f) 1280 C, w( MgO) =3.0%;
(g) 1200°C, w(MgO) =1.0%: (h) 1200 °C, w(MgO) =2.0%: (i) 1200 C, w( MgO) =3.0%;

=3.0%

)

g

(i) 1100 °C, w(MgO) =1.0%; (k) 1100 °C, w(MgO) =2.0%; (1) 1100 °C, w( MgO)
5 1350 ~1100 CRET BREMBEREMPESENTL

Fig. 5 Changes of sintered ore microstructure with Mg content in raw materials from 1 350 °C to 1 100 °C
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Fig. 6 Variation of Mg content in each mineral of sinter with water quenching temperature for different

MgO contents in raw materials at the warming stage
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Fig.7 Variation of Mg content in each mineral of sinter with water quenching temperature for different MgO contents

in raw materials at the cooling stage
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Fig.8 Transport law of MgO content in each mineral of sintered ore with the change of Mg content in raw materials

under different water quenching temperatures
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