Metallurgical Engineering 184 T2, 2017, 4(2), 134-140 Hans X
Published Online June 2017 in Hans. http://www.hanspub.org/journal/meng
https://doi.org/10.12677/meng.2017.42020

Design and Development of Red Mud-Based
Desilication and Dephosphorization Agent
for Hot Metal Pretreatment

Guoshan Ningt23, Jiali Sun?2, Chi Zhang'2, Bo Zhang!2, Chengjun Liul.2, Maofa Jiang!2

'School of Metallurgy, Northeastern University, Shenyang Liaoning

2Key Laboratory for Ecological Metallurgy of Multimetallic Mineral, Ministry of Education, Northeastern
University, Shenyang Liaoning

*Anshan Anming Company Limited, Anshan Liaoning

Email: ninggs_neu@163.com

Received: Jun. 1%, 2017; accepted: Jun. 27", 2017; published: Jun. 30", 2017

Abstract

A novel desilication and dephosphorization agent for hot metal pretreatment was designed and
developed by the chemical modification of Bayer red mud. According to the determination results
of melting properties for the red mud-based desilication and dephosphorization agent, the simu-
lation experiment of the hot metal pretreatment was carried out at high temperature, and the re-
sults were shown as follows. The melting properties of the red mud-based desilication and de-
phosphorization agent could be improved remarkably by a proper addition of Ca0O. The red
mud-based desilication and dephosphorization agent with the mass ratio of 100:30 for red mud
and Ca0 was used in the simulation experiment process of the hot metal pretreatment. The desili-
cation ratio and the dephosphorization ratio in the hot metal reached 98.2% and 75.5%, respec-
tively.
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Table 1. The chemical composition of red mud (mass,%)
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Figure 1. Ca0O-SiO,-Fe,03-14%Al,05-6%Na,0 phase diagram
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Figure 2. The structure diagram of melting point and rate measuring instrument
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Table 2. Chemical composition of molten iron

=2 BKED(RESE, %)

C P Si

4.47 0.22 0.46

AL PERED E T30 R P BRI A HEAT, THIRIE AN 10°C/min, ik FE L R RUA R 12 IR
FENE L IR R G S 314 I A BN ahi B o KB THI % 1350°CHHIR 10 min J&, FRRAAREE
NP R X, 2l A N JEUR i LR /2 I i ol A (A B o b . [RI4L st 22/ 3 Wk, X
FEME

3.2. AR mARSE L

IR B 53 308 97%H CaO (43 M 4b) HEAT FR e iUt o ik It A2k ey i A 400 5256 i FH 2k K R 23 tn 3
2 Fis.

B 2 Fros RS E T NI, AR )ET80E MoSi, mil & S iR IX A, B s TR, IF
WA Ar <o IR ETEE 1350°C 5 1EIR 0.5 he ABRNEIHE 5 BURE IR IR Je i Ui s, 4 v st Zid > O
Z, ZJE4rH4E 5 mine 10 min. 15 min. 30 min. 60 min F A SEE IR BBk KRE By, BURE)S 36 b ot g2 4%
R R UCEURE . 60 min BURESE G, BUHITRZS ¥ o BITEURZKRE &R B 04 MR 23 Hr A (CS230) 0 5 e v 1)
C W& &, ML E T (7230G)M e P &, H RS S B TR R HHE i (Optima 4300DV)ll &

Si f) o
4. BRoHSTR
4.1. TR BRERIELIERE

ISR REN 52 SRUR I AR R, AU SUT 1)  BE ARAB L 1] 3 BTN o % 2 AR Ve R SO VA TR SR
BN e 25 R ] 4 o

B 4 mT5N, BEEEH CaO HIRECLG EHGIN, VA FINE AR B AR AL IR R R e PR 1 = e #s . 78
JRe5 CaO Fi& Lty 100:30 BF, 7370 1163.2°C Hi1 1223.2°C, IEfbPERE AT

FAALH P ) SR IR 28 SN P 5 FToR o S5O (1 A 9P it 5 7 - CaO TiC LY 119 388 o 52 B 2 I J A8 12 1)

()



T E

AL BRI L IRE I
Figure 3. Height-change of the test sample in the melting process
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Figure 4. The melting temperature and flowing temperature of modified
red mud-based slag under different composition
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Figure 5. The melting rate of the modified red mud-based slag under
different composition
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Figure 6. C, P, Si content of the melting iron under different time
in high temperature simulation experiment of desilication and
dephosphorization
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