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Table 1 Main metal ions mass concentration of acid

leaching solution of coal gangue mg/L
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Fig. 1 Schematic diagram of synthesis process of ion sieves
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Fig.2 XRD patterns of precursor LMO obtained under different conditions
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Fig. 3 XRD patterns of ion sieves precursors obtained at different doping amounts of Fe and F
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Table 3 Comparison of adsorption properties of

manganese ion sieves doped with different elements

L™Y g b % g h
Hi sMn 60, ABT 350 326 192 4 26,8 [18]
Hi sMn; s0;  F- 12 334 5.4 5 28.89  [19]
Hi sMn s0;  Mg?" 12263 44 6 20,1 [20]
HMn; O, Fest 50 3.8 0.52 5 22,5 [21]
HMn; O, Co¥t 80 2995 254 5 26.35  [22]
HMn; O, Cab ™ 50 25,3 465 5 1727 [23]
HigMnsOr AT F~ 350  33.7 1.8 5 31,03 [24]
HisMu 60 AR CPF 120 32 4.8 5 26,24 [25]
HMn, O, O3t Bt 50 27,3 043 5 24,29 [12]
HMn, Oy Fe*™ F— 150 3157 452 3 25.87 AR
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Fig. 10 Schematic diagram of Fe and F doping

modification mechanism
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Table 4 Adsorption selectivity parameters of HMFeO-F

BT o/ o/ q./ ka/ or/
&l Frr/ ( ( (ml W (ml

4% mg * mg - mg - SR .
B

nm LY LD g gb g

Li™ 0.076  158.13 116. 43 12.51 107.45 1.00 79.11

Na® 0.102  555.78 551. 58 1.26 2.28 47.04  2.27

K" 0.138 2691.41 2 684.97 1.93 0.72149.32  0.72

Ca*" 0,100 1086.28 1 079.48 2.04 1.89 56.86  1.88

Mg®" 0.072  826.57 817.47 2.73 3.34 32,17  3.30
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Preparation of Fe and F Co-doped Manganese Ion Sieve and Its Adsorption
Performance for Lithium
XIE Wenpeng, YAO Suling,FU Yuanpeng, DONG Xianshu

(College of Mining Engineering , Taiyuan University of Technology,Taiyuan 030024,China)

Abstract ; Iron and fluorine co-doped manganese ion sieve HMFeO-F was prepared by high temperature
solid phase method. The effects of calcination temperature, calcination time and doping ratio on the
structure of the ion sieve were investigated by XRD, SEM, FT-IR and BET, and its adsorption
performance was studied. The results show that the adsorption capacity for lithium of HMFeO-F is
31.57 mg/g under the conditions of calcination temperature of 800 °C,calcination time of 10 h, molar
ratio of lithium to manganese of 1/2, and doping mole fractions of Fe and F of 5% and 10%.,
respectively. The Mn dissolution loss rate during the adsorption process is only 4. 52% ,which is 61 %
lower than that of the undoped. At the same time, the introduction of magnetic Fe; O, makes the
magnetic recovery rate of the material can reach 90. 2%. After five cycles of tests, the equilibrium
adsorption capacity for lithium of HMFeO-F can still reach 25. 87 mg/g,and the manganese dissolution
loss rate remains within 5%. For a coal gangue acid leaching solution with a lithium mass
concentration of 12. 98 mg/L, lithium is adsorbed by HMFeO-F, and the lithium adsorption rate can
reach 99%. The use of ion sieve to extract lithium from coal gangue can not only develop a new way to
extract lithium, but also is expected to achieve the high-value utilization of coal gangue.

Key words: coal gangue acid leaching solution;manganese series lithium ion sieve;Fe and F co-doping;

lithium; adsorption
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