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Table 1 Chemical composition of high iron red
mud (weight percentage ) %

#4r Na,0 ALO, Si0, a0 TiO, Fe,0, TFe

HE 3,02 225 629 203 6.05 553 38.71

0.872

B mEkoRyen XRD K
Fig.1 XRD pattern of high iron red mud
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Table 2 The chemical composition ofiron slag( weight percentage ) Y%
R Ry

% T fH : :
Na, O Al, O, Si0, Ca0 TiO, Fe, 04
0.8 5.18 30. 36 8.44 33.16 8.28 0.57
0.9 1. 871 29.22 8.54 39.38 8.82 2.87
i 1.0 1.1 27.45 8. 89 43. 47 8.6 2.33
1.1 1.52 28.37 8.75 42.94 7.88 2.08
1.2 0. 86 28.3 8.55 44.05 7.42 2.51
0.8 3.06 33.4 9.76 36.6 9.71 0.914
0.9 3.28 33.6 9. 66 35.8 9.73 0.786
Fic ik Lt 1.0 2.38 31.99 9.4 36.61 8. 94 1. 824
1.1 3.14 33.2 10. 1 36.2 9.82 0.919
1.2 3.16 33.7 9.99 36.0 9.72 1. 06
2% 3.32 33.32 10. 05 35.09 9.58 2.134
4% 2.38 31.99 9.4 36.61 8.94 1. 824
CaF, #¥ e 6% 2.54 31.2 9.14 37.5 10.3 1.61
8% 3.65 31.5 9.3 37.2 10. 1 0. 468
10% 5.18 30. 36 8. 44 33.16 8.28 0.57
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Table 3 The composition of straw carbon

( weight percentage ) Yo
Hoy I 7E Bk RSy Ky K5y
ey 77.11 10. 02 7.44 5.43

2) BERE, TR LT
3) RN, H TR B
4) X BRI, A5 ZSXPrimus 11 #Y, F

TYAHZH B E o

5)X B AT 44X, 15 D8 Advance #Y, H T ¥
HHESF I E o

6) WL T3 B 1%, A5 ZEISSGemini300, [
TR LM .
1.3 RE¥AHE

W 25 B R R IR Th A S R R AR IS AL
PEATOIREE  IE R 5] o BB R T A
R IE A FRIX 100 g, #2507 20 g 430 8 T 5 a8k



2023 4E 12 45 6 ]

e A A - B YA Rl S Pk R I G v i A AR S - 141 -

HER R IF HE 545

2 HEARINIRLE T R . B 5 AR PR
JEE A SR HE AR TR AT R TR, TH
MR H O 10 C/min, FFilE 2 1 550 C {1
10 min, {5 B8 58 4Bk 5 LA 10 °C/min B9 313 %
FHIRZEVS  FEIRAE 1300 °C B {3k 10 min, SR J5 4T
BT TG A R L SR R TR L 1R
) 1300 C iR YA . #2 B UL R 1E )y ik, 4%
S 1200 °C .1 100 °C .1 000 °C ,900 °C Fit BT H: 4t
HERIEA TR KBS R0 17 ~ 5"RERRTBOA 120 “C
FENHE 24 h 24, LT R B 100 H
(0. 165 mm) 73 F i EA Tl AE . FIF XRD A il 4% &
TR S A R R A T L

A

1550 ¢
0 m)
1300 C
10 min\1 200 C
1 miri 1 '100 ICOOO <
min A
il 110 minN900 °C,
mg -
o 1D min

VE | W | BB #
KoLk k] k] ok

A\

B H]
B2 ot il %
Fig.2 FExperimental scheme of slow

cooling process
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XRD patterns of different temperatures during the slow cooling process
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Fig.4 XRD patterns of tailings with different carbon ratios at different temperatures during slow cooling
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Fig.5 XRD patterns of tailings with different CaF, additions at different temperatures during slow cooling
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Fig.6 Microscopic morphology of iron tailings at 500 times under different temperatures
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Phase transformation of iron removal tailings from high iron
red mud smelting reduction in slow cooling process
JIANG Zhigang'”, LYU Guozhi', LI Xiaofei'”, ZHU Zhongnan'?, ZHANG Ting’an""’
(1. School of Metallurgy, Northeastern University, Shenyang 110819, China;

2. Key Laboratory for Ecological Metallurgy of Multimetallic Mineral ( Ministry of Education) , Shenyang 110819, China)
Abstract; The accumulation of red mud occupies a large amount of land resources, and there are environmental
and safety risks. At present, recovering valuable elements from red mud is one of the effective ways to consume red
mud. In this paper, high-iron red mud was treated by melting reduction method. After recovering iron, the phase
analysis and micro-morphology analysis slag were carried out on the tailings in slow cooling process. The phase
change of the iron removal tailings during the slow cooling process was studied. It provides a theoretical basis for
preparation of cementation withiron removal tailing from high iron red mud smelting reductions. The results show
that heat preservation at 1 000 °C in the slow cooling process, the iron removal tailings, which is formed in the
reduction condition of alkalinity 0. 8, carbon ratio 1. 1 and CaF, addition 10% , can better form the phase required
for the preparation of cement.

Key words: high iron red mud; smelting reduction; iron removal tailings; slow cooling; phase transformation;

preparation of cement



