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Synthesis of MnQ,-0.5H,0 by
solid method and its adsorption dynamics for Li"
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(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The lithium ion-sieve MnO,-0.5H,0 was prepared by two-step solid phase and its adsorption properties were
investigated by XRD and all sorts of relevant dynamic models. The separation characteristics of the lithium ion-sieve for
the main metal ions in Salt Lake and circulation adsorption performance were also studied. The results show that the rise
of pH is in favour of the adsorption of lithium ion-sieve, but in strong alkali solution the dissolution loss of the lithium
ion-sieve also increases accordingly. The adsorption data fit better for the pseudo-second-order rate equation and
Langmuir adsorption isotherm equation, and the correlation coefficients reach above 0.998 and 0.993, respectively. The
performance of dynamic boundary models is not satisfactory. The lithium ion-sieve has good selectivity for lithium and
circulation adsorption performance is very good. This suggests that the adsorption process is chemical adsorption with a
single layer and a complicated process with some control steps.
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Fig. 2 XRD patterns of LiMnO, roasted at different
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Fig. 4 XRD patterns of precursor Li; Mn; O, before(a) and
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Fig. 5 Influence of pH value on adsorption capacity and
manganese dissolution loss rate of lithium ion-sieve
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Fig. 6 Linear fitting figures of lithium ion-sieve adsorbing
Li"at 50 ‘C with pseudo-first-order(a) and pseudo-second-order

rate equation(b)
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Table 1 Fitting parameters of ion-sieve adsorbing Li" at
different temperatures according to pseudo-second-order

dynamic equation

Temperature/  g.(exp.)/ qc(cal.)/ o/ )
K (mgg') (mgg) (gmg'h
303 24.28 2438 0.1147  0.9982
313 24.41 2450  0.1370  0.999 0
323 25.03 2542 0.1632  0.998 8
333 25.89 25.91 0.1867 0.9986
343 27.43 2789 02132 0.9987
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Fig. 8 Fitting results of plot of Ink, to 7' according to

pseudo-second-order dynamic equation
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Table 2 Linear regression fitting results with dynamic

boundary models

Control step Correlation coefficient, R?

Membrane diffusion control 0.3612
Particles diffusion control 0.4382
Chemical reaction control 0.4525
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Table 3 Content changes of main ingredients in brine before and after adsorption
C/(mg:L ™)
State
Li Sm» Zn B Mn Mg Al S As Mo Fe Cr Si Na Ca Cu Sc K P
Before
. 2464 0.1 0.7 5754 03 107700 0.1 6349 2.0 42 2.0 0.1 51.8 2613 343 0.2 0.05 1409 10.5
adsorption
After. 91.36 0.03 0.6 561.7 0.2 105400 0.08 6308 19 40 20 0.1 49.2 2548 354 0.2 0.02 1376 10.0
adsorption

T4 FTIN K B ST R
Table 4 Distribution coefficients of ion-sieve for main metal
ions in brine (mL/g)
DLi DMg DNa DK
0.222 75 0.002 86 0.003 35 0.003 15

FS5 K L Al R B T B R
Table 5 Separation coefficients of Li" to other main metal
ions in brine
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Fig. 9 Change of quantity of adsorption/desorption of

ion-sieve with cycle times
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LA, PSRRI, JREG R g5 A
A P R AL RE S 26,71 kI/mol. B51-1fi
X Li W B R s D SR AS th i — i F e,
S JUAN IR 3 WA H 45

6) B 1imat Lits Mg® . K Na® B 8T 1)y
BoVERE, R LiT G B R T R o RN A 2 IRE
PUG, B0 e 5 W P B AR, B 25
S B PR U A8 I Dl LA 1S, B T LA AT
(A R B8 i
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