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Fig.1 XRD pattern of experimental raw material
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Fig.2 Experiment process flow
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Fig.3 Thermodynamic analysis of collaborative high temperature sintering
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Fig.4 Recovery curves at different temperatures, XRD pattern of clinker sample and leaching sample
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at different holding time
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Fig.8 Al and Fe recovery curves and XRD patterns of clinker with different calcium ratios



100 - T E R & %A 28 7 5 TR

R = R S
(c) F5 1 8TETEW 5 (d) 51 1 .8REME R EDSIE
(e) F5EL2.0%B); () 45 EL2.032 A (o) F5EL2.0MEMEHR; (h) F5HL2.0BEEIE EDSIE

() S5 L1 SBVEL s (b) 455 H1 813 Hh s

B9 4G 1.8.2.0 WK R BRI R SEM-EDS [
Fig.9 SEM-EDS patterns of clinker, leaching slag and magnetic slag with Ca ratio of 1. 8 and 2. 0

. 1-Ca,Si0, ;
1-Na, Al _Si ,.0; 510,
2 catio 2-Gali0; 1-CaTiO;
3’
. 3-Ca,Si0,; s 3-CaCOy; 2-Fe
4-Fe; 4-Fe; 2
S_Cas S—Cas
il i i
G| RM+CFA+PG o RM+CFA+PG o L1 RM+CFA+PG
3 4 4 - A
2.
3 X N
! i RM+PG 4 RM+PG
| Jﬁ')Jl o, B +P R +P | RM4PG
| | | | | | | | | | | | | ] | | | | | | |
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
20/°) 20/(°) 20/(°)
(a) 2R} (b) 2 i () W

B 10 IR BEOH SR B REK BT 25 AT XRD &
Fig.10 XRD patterns of red mud, phosphogypsum and red mud, fly ash,

phosphogypsum comprehensive utilization

AL Oy S A JSE AT ¥ G A 38 2 B 7RI 1 AT 52 B 4
FR D, 753 B ¥ i AR G AR, A 93% LU
R TR, ANEE 3 s, DI TR AT LAY
T iR g i, Al eiR a2 vh SE B 26 ; 0
A EZWI A CaSO, , fELEAS 1 12 FF 29h 20% Y
L SO, SUARHERSR 15 R UM AR 2 8l Tl 7R 5 [+

i 80% HIBR LA CaS T AFAE, 52 BUAR T 2 1) [ %2,
16T 25 FR b Al A2 i 2Ca0 - Si0, ,2Ca0 - Si0, 2 il 7E
WA R ER ARy Bk 2 — | BRI I 5 6 AT LA S B )
BRI =K 8, T 2 ARl e & R IE AN 10 ¢
IRUE 6.5 g Ktk 15 ¢ Bia B, nl = 3 ¢ SRR,
[l 75. 9% AY4H .

=3 BAERCEE T AR YH Na,O 1S 195 & Mo An
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Experimental study on recovery of iron and aluminum from red mud,
fly ash and phosphogypsum by high temperature sintering
LEI Ershuai, JIN Huixin, WANG Shangjiefu, WANG Zhengxing, GU Wei
(School of Materials and Metallurgy, Guizhou University, Guiyang 550000, China)

Abstract: Red mud (RM), fly ash (FA) and phosphogypsum ( PG) have the characteristics of large production
and low utilization rate, and long-term storage will have a serious impact on water resources, soil and air. In this
paper, phosphogypsum is proposed to replace alkali lime CaO, and three kinds of solid wastes are co-treated with
high temperature sintering, alkali leaching of aluminum and magnetic separation of iron. The effects of sintering
process conditions on the recovery of aluminum and iron are investigated. Under the conditions of sintering
temperature 1 100 C, holding time 30 min and calcium ratio 2. 0, the iron recovery rate reaches 79.2% , iron
grade reaches 74.5% and aluminum dissolution rate reaches 75.9% . Increasing the sintering temperature is
conducive to the recovery of iron and aluminum, but the clinker will appear sticky and hinder the dissolution of
aluminum when the temperature is higher than 1 100 °C. The holding time has little effect on the recovery of
aluminum and iron. CaO and Na,COj; help to activate the activity of mullite in fly ash and improve the recovery rate
of aluminum. At high temperature, Fe,Ti;O,, and Ca,Fe O, will be formed when phosphogypsum is added in
excess, which leads to the decrease of iron grade and iron recovery. Using this test process, every 1t of red mud,
0.5t of fly ash and 1. 5 t of phosphogypsum can recover 75. 9% of aluminum and 0. 3 t of iron concentrate, and the
alkali cycle can be realized in the production. At the same time, the generated 2Ca0-Si0,, 2Ca0-SiO, and other
by-products can be used to prepare sulfoaluminate cement. The whole process realizes the coordinated consumption
of three kinds of solid waste, and effectively realizes the comprehensive utilization of resources.

Key words: red mud; phosphogypsum; fly ash; synergistic consumption; aluminium and iron recovery; high
temperature sintering-alkali extraction of aluminum-magnetic separation of iron; comprehensive utilization of re-

sources



