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Synthesis and Properties of Lithium lon-sieve Precursor Li;MnsO4,
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Abstract: Adsorption method is the most promising method for extraction of lithium from salt lakes. A new kind of
MnO, ion-sieves with high Li" selective adsorption property were synthesized. Spinel-type Li,MnsOy, precursors
were synthesized by EDTA-citrate complexing method using LiNO; and Mn(NO,),-4H,0 as starting materials.
MnO, ion-sieves with Li* selective adsorption property were prepared by the acid treatment process to extract Li*
from the spinel Li,Mns0,, precursors. As-prepared samples were characterized by thermo gravimetric, XRD, SEM,
FT-IR and Li" selective adsorption measurements, respectively. The results show that calcination time has a consid-
erable effect on the structure and composition of precursors. The precursor calcined at 400°C for 24 h has a pure
phase of Li;Mns01,. Final MnO, ion-sieve and Li,Mns0,, precursor are about 200 nm spherical pellets and have the
same structure of spinel. The maximum adsorption capacity of ion-sieve is about 43.1 mg/g and has the good selec-
tion for Li".
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Fig. 2 XRD patterns of LisMnsO,, precursors calcined at 400°C
for different time
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R 1 TEBERE BTSRRI RIAERSE
Table 1 Cell parameters of precursors calcined at 400°C
for different time

R 2 FREMRERE B FTSATIRIARY L FE R
Table 2 Chemical composition analysis of precursors cal-
cined at 400°C for different time

Tt mw m s e AR
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/5(0.82380 nm), X & T LiT 44>\ f& 16d LiMn;0, 60.24 3.500 0.500
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Fig. 3 Li and Mn extraction ratios of precursors calcined at 400°C
for different time
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Fig. 5 XRD patterns of precursor LMO and ion-sieve SMO
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Fig. 6 SEM images of precursor LMO (a) and ion-sieve SMO (b)
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Fig. 7 FT-IR spectra of precursor (LMO) and ion-sieve (SMO)
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Xt B TR N, W e, WKL g 3 W)
W, BFI SMO 0k 4 I Sl 1 4 i 25 1 1 40
% an 50 LiT < Ca®'<Mg? <K <Na*, %1
BT R T AR R e R . BT LI
i e e B E B O A-MInO, B A5 = 4k i i
HALE AL LTI A0 H, &4 LTk, B
W B S R b LR LR N = T 3 v Ho At 4
TR T AR RS B AE B 0 i B O
HH, B R 5 Ky 1i=16011, 5K
RS B Sl I =R (7 A QA O W
Kq.Li=17649 FAAH A 2 & 2
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Table 3 Distribution and selectivity coefficient for metal ions on SMO ion-sieve

lon Col(g:L™) Cel(gL™) ae/(mg-g™) Ke/(mL-g™) e
Lit 0.145 0.9%x10°% 14.41 16011.11 1
Na* 0.518 0.513 0.51 0.99 16102
K* 0.830 0.814 1.56 1.91 8358
Mg2+ 0.682 0.641 4.05 6.32 2536
Ca?* 0.761 0.689 7.12 10.31 1551

Co: Initial concentration of metal ions, g/L; C.: Equilibrium concentration of metal ions, g/L;
Qe Equilibrium adsorption capacity of metal ions, mg/g; Kq: Distribution coefficient, mL/g; o\, : Selectivity coefficient

3 it

KM EDTA-#T B IR 4% &5 35 & R dh A 1
LisMnsOqp Fif K44 o HBCAE IS 1) X i 904 1) 45+ A 21
AT BKFE W . 400°C e 24 h Pt i gK A4 )L
TN LiaMnsOnp AL 59, ZIRIR LA 5 1Y 25
T 0 AT DR RE A T IR AR B SR RIE B, B 0 1
KW bt 75k #1) 43.1 mglg, JHFRAK &M LiTik
CEd
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