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Table 1 Components of lithium mica aqueous extract mg/ L
JCE Li Ca Mg K Na Rb Cs
o 10 500 650 100 14 680 31500 1110 138.0
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Table 2 Equipment Information

B iR I
F TR K T HH-M2 TLIRH R 2R A A IR A T
B GSHA -2 R EE AL THLA PR ]
Uik TR e -1 e (M) AR A FR A
il Ib2N SHZ-D( 1) P TR A BRI AT
ThAE DHG-90970Y R TR SRR B A A B ]
KT YP6001 i FAER A B A
Fh SR 5 26 T S SR AL SPRCTRO GREEN SOP PR IR e o M (s 2 )
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TR RS 5 B IR B Vs ik 132 431 >4 0. 001 4 ¢/100 g J2
0.025 g/100 g, FI| FHH-5 fift Ji 22 57 ml Gk 2 BE £ DT
TEREE AR H Y, Ak RO (1) - (3)

Ca’* +CO;” =CaCoO, | (1)
Mg** +CO;~ =MgCO, | (2)
2Li" +C0O;” =Li,CO, | (3)
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Fig.1 Distribution map of carbon dioxide ,

bicarbonate and carbonate at different pH levels
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Fig.2 The impact of varying temperatures on

the removal efficiency of calcium and magnesium
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Fig.3 The impact of varying amounts of
sodium carbonate on the removal efficiency

of calcium and magnesium
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Table 4 Results of impurity removal experiment from

leaching solution with pH adjusted by CaO and NaOH
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NaOH 10.90 9822.3 157.6 13.4 0.8  68.5 1.3
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Table 3 Results of pH adjustment test using
Ca0 and NaOH

AR IR IR S IR pH R, BR A% S TP A S
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pHEl IR/ (mg 1)) LR/ % ZEAE BRIR GRS i JBE BRI YT pH i 9 A Bk B
AL G Mg L G Mg VTR 1.5 fF B IRBERE L, SO pH it
Ca0 9110.0 740.0 19.4 132 -13.9 80.6 570 IR X5t VS M VR A I R A SR R B R R R
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Table 5 Results of pH adjustment test using CaO and NaOH
RS/ (mg-L ! YLRER/ %
MECpH (I pH A AT (me ) : s
Li Ca Mg Li Ca Mg
11. 63 Ca0 9996.0 740. 0 18.5 4.8 -13.6 81.5
11.63 NaOH 9786.0 530.0 19.2 6.8 18.5 89. 8

£ 6 AR CaO NaOH 875 pH & H K G 22k 50 45 5
Table 6 Results of Impurity Removal Experiment Using CaO and NaOH to Adjust pH in Leaching Solutions

at Different Temperatures

N . 9% 1 -1 VT %
o A - I%p%":{ﬁﬁm - {mﬁlﬁiﬁz i mg-L™") . = Mﬁ(f/ % .
CaO R 11. 67 9786. 1 44.2 0.1 2.1 94.0 99.8
NaOH IR 11.73 9 696. 1 88.0 0.1 3.0 83.4 99.5
CaO 90 C 11. 62 10 210. 1 10. 1 <0.1 6.1 98.8 100. 0
NaOH 90 C 11. 65 9859.7 5.8 <0.1 6.3 99.0 100. 0
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Fig.4 Results of impurity removal with different

amounts of sodium carbonate at 25 C
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Fig.5 Results of impurity removal with

different amounts of sodium carbonate at 90 °C
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Table 7 Impurity removal results from leaching solutions with varying pH levels at both room
temperature and 90 °C
. P T R LR/

iﬁg AR P L Li {gmﬁkﬁ;:mg = Mg Li Wﬁf/ : Mg

10. 49 25 11480 119. 50 83.5 2.5 71.9 2.3

10-00 10. 37 90 13310 30. 80 32.06 0.6 95.0 67.2
10. 93 25 9700 75.76 11.92 3.5 89.8 38.6

100 11.08 90 12 880 27.06 3.84 1.0 96. 8 82.4
11. 66 25 10 570 71. 31 <0.01 2.4 88.6 100.0
.63 11. 68 90 13 250 12. 80 <0.01 0.5 98.2 100.0
12.21 25 10 800 47.20 <0.01 6.3 91.9 100.0
1200 12.29 90 13 150 27.94 <0.01 0.1 95.8 100.0
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Table 8 Results of impurity removal through one-step and multi-step filtration processes
WS/ (mg-L™") BLIER/ %
RPN R PRIRJE I pH

Li Ca Mg Li Ca Mg
—# H R 11. 68 9303.1 130.0 <0.1 5.5 78.3 100.0
Viwiz R 11.72 9584.2 71.3 <0.1 2.4 88.1 100.0
— 90 C 11.92 10255.2 58.5 <0.1 7.7 91.4 100.0
Viwia 90 C 11.99 13250.0 12.8 <0.1 2.1 98.1 100. 0
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Impurity removal process of lithium mica aqueous solution by chemical precipitation method
XUE Xiang'*?, XIE Hongzhen'**, WANG June'*”, WANG Liang' >, KUANG Chen'*”
(1. State Key Laboratory of Comprehensive Utilization of Low-Grade Refractory Gold Ores, Longyan 364200, China;
2. Xiamen Zijin Mining and Metallurgy Technology Co. , Ltd. , Xiamen 361101, China;
3. Zijin Mining Group Company Limited, Longyan 364200, China)
Abstract; After the treatment of lepidolite concentrate by sulfate roasting-water leaching method, the water leaching
solution contains a large amount of impurity elements such as calcium, magnesium, potassium and sodium. This
study focuses on the leachate from a lithium mica smelting enterprise in Hunan Province, employing a chemical
precipitation method for impurity removal. It examines two approaches; directly removing impurities with sodium
carbonate and adding sodium carbonate after adjusting the pH with calcium oxide or sodium hydroxide. The effects
of calcium oxide dosage, sodium carbonate dosage, reaction time, reaction temperature, and the method of adding

removal agents on the impurity removal efficiency were investigated, leading to the following main conclusions.
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When impurities were removed directly using sodium carbonate at twice of the theoretical dosage, the calcium ion
content was reduced to 21. 4 mg/L., the magnesium ion content was reduced to 43.3 mg/L, and the lithium loss
rate was 6. 6% . When removing impurities by adding sodium carbonate after adjusting the pH, the pH of the
leachate was primarily adjusted to 11. 63, followed by continuous stirring at room temperature for 1 hour before
solid-liquid separation. Then, 20% sodium carbonate solution with dosage of 1.5 times of theoretical amount was
added to the pH-adjusted liquid, and after stirring at 90 °C for 1 hour and performing solid-liquid separation, the
calcium ion content was reduced to 12. 8 mg/L, the magnesium ion concentration fell below 0. 1 mg/L, and the
lithium loss rate was 2. 1% . The stepwise filtration method proposed in this paper, involving adjusting the pH
before using sodium carbonate for impurity removal from lithium mica leachate, demonstrates advantages of effective
impurity removal, low lithium loss rate, and low cost, providing a reference for the optimization of lithium
extraction processes in similar enterprises.

Key words: lithium mica; leachate; impurity removal; chemical precipitation; calcium ions; magnesium ions;
lithium loss rate; stepwise filtration
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