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Table 1 Main components of lithium mica
Rb,0 Cs,0 Li,O K,0 Na,O AL O, TFe CaO MgO Sio, P,0, F
1.04 0.21 2.69 8.45 1.21 22.40 0.64 0.10 0.021 50.05 0.67 5.02
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Fig.1 XRD analysis results of lithium mica ore
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Table 2 Mineral composition and content of lithium mica ore

AR FWIER% FWRLIS RS B E%
B B) 48.00 3.03 98.60
EPRH 25.50 0.08 1.39
He kR 0.04 1.07 0.01

PaE 5.71 / /
RHA 10.45 / /
A 8.60 / /
WA 0.06 / /
Bt 0.07 / /
ezl 1.40 / /
SR el 0.03 / /
AR 0.03 / /
/R 0.01 / /
T 0.01 / /
Rl 0.03 / /
=/KEA 0.01 / /
FEIAA 0.08 / /
il 100.00 100.00
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Fig.2 Flow chart of lithium extraction experiment of lithium
mica ore
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Table 3 Results of roasting-leaching experiments

T2 FEEL /g LL,Of &E/(g/t) Li,0% H /%
. o ke 1444 17470
BRIRER R BE- K
R 139.35 17 390 3.94
) JERP 17329 18152
MR-
R 108.74 1226 96.10
U _, kWb 16148 13024
ARk
R 111.61 6 885 63.46
JR4 100.00 26 900

M 3 AT, SRR #h 5 b -KR T8 M ix
B ZREERAE, BR R AAR, SRS KRR
B, R R 63.36%, MRIRELN TR, 4
BHEREIE 96.1%. LG58, &GRSR be-
TP
22 BEEREEREE

B BE 43 I 100% FIR R IR . IR AR IR -
W R IR +5% NaF. WG MR +5% NaF; ¥t i [#] Lt
1:1, BRHNRE 95°C, Wi 8 h, A UM
INFADRHER 2R s, S 45 R LK 4.

x4 EERREIHER
Table 4 Test results of direct acid leaching method
Tz e JFiik/g L, O it(g/t) LiORHI%/%

HhMREERE Bl 93.25 26 300 8.83
J3”100.00 26900

TR IR 81.66 12 452 62.20

T R +NaF 86.47 14371 53.80

T R IRV +CaF, 84.19 13 500 57.75
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BEABHT o SIS REAGRIR,  7F 140 °C
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Table 5 Results of mixed acid ripening - water leaching

M fem iR LLOWE/(gh)  Li,ORHE/%
JEHT100.00 26 900
20:1 Rl 68.01 5683 85.63
1.5:1 ®ift 73.63 5994 83.59
12:1 &l 7825 6383 81.43
1.0:1 ¥ 8310 6 655 79.44
0.8:1 R 88.17 6902 77.38
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Table 6 Results of lithium extraction by pressure boiling

method
s Li,05 %/  Li,O
S I =] \E VY F ) H
N Peah /g (@) S,

J7A” 100.00 26 900

KD 96.62 27 509

90%Ca(OH),+2%Na,CO, i 121.58 10354 52.64
10%Ca0+20%NaCl & 111.65 19746 17.05
50%Ca0+10%NaOH & 108.73 18973 22.39
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Fig.3 Effect of sulfate types on leaching rate
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Fig.5 Effect of roasting temperature on leaching rate
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Fig.6 Effect of roasting time on leaching rate
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Fig.7 Effect of leaching temperature on leaching rate
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Fig.8 Effect of leaching time on leaching rate
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Table 7 Results were verified by comprehensive conditions

SEES PR Filg HEE (g HRBEY%
REgeH 17329 17 752
- 94.85
=i 1087.4 1456
KR 1708.6 17 965
-, 94.83
Dol 1 063.4 1491
e 17562 17 198
3 o 94.93
=i 1104.3 1391
LR IR 94.87
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Abstract: This is an essay in the field of metallurgical engineering. Taking a lithium mica ore in Jiangxi as
raw material, the roasting-leaching, mixed acid ripening, direct acid leaching and alkali pressure cooking
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process were explored. Finally, the sulfate roasting-water leaching method was used to extract lithium from
lithium mica ore. At the same time, the effects of roasting temperature, roasting time, additive type, additive
amount, liquid-solid ratio and leaching temperature on lithium leaching rate were studied. The results show
that roasting temperature has a great influence on lithium leaching rate, and the leaching effect of lithium is
better in the appropriate roasting temperature range. 40% potassium sulfate, 20% sodium sulfate and 20%
calcium oxide were added to the lithium mica ore, calcinated at 900 °C for 1 h, and the calcine was leached
at room temperature for 1 h according to the liquid-solid ratio of 1:1. The lithium leaching rate reached
94.87%. This shows that the effect of using sulfate as an additive to roast and extract lithium is better.
Through the study of the roasting mechanism, it can be seen that the mineral structure is reconstructed after
the addition of sulfate after high temperature roasting. The sodium and potassium ions in the ore are replaced
with lithium ions in the lithium mica, so that they are separated from the insoluble aluminum silicate
minerals to generate soluble lithium sulfate, which is then immersed in water and then into the solution.
Keywords: Metallurgical engineering; Lithium mica; Sulfate; Calcination; Leach; Mechanism
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Influence of Two Kinds of Red Mud on the Melting Temperature of Coal
Ash in Ningxia

Wen Yan
(School of Energy and Chemical Engineering, Ningxia Vocational College of Industry and Commerce,
Yinchuan, Ningxia, China)

Abstract: This is an essay in the field of metallurgical engineering. Bayer red mud and sintered red mud
were added to Ningxia coal in a certain proportion to study the influence of the two different red mud on the
ash melting temperature of Ningxia coal. Factsage software was used to study the ash melting temperature
change mechanism. The experimental results show that Ningxia coal ash contains a large amount of mullite,
which causes the ash melting point of coal ash to be higher, and adding red mud to it can effectively reduce
the melting point of coal ash. With the increase in the amount of Bayer red mud added, the composition of
mullite in coal ash gradually decreases, while anorthite and albite gradually increase, reducing the melting
temperature of coal ash. With the increase of sintered red mud addition, the content of mullite in coal ash
gradually decreases, and the content of feldspar gradually increases. The main reason that red mud reduces
the melting temperature of coal ash in Ningxia is that the alkaline oxides in the red mud react with the acidic
oxides in the coal ash to form low-melting minerals and the interaction between these minerals generates low
temperature. Communion.

Keywords: Metallurgical engineering; Red mud; Ash melting temperature; Ningxia; Coal ash; Low-
temperature eutectic
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