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Abstract : In this paper, the wet mixing method was introduced to prepare spinel lithium manganese oxide (LMO) with Li>,COs
and MnCOs. The physical properties of the resulting lithium manganese oxide were characterized by the XRD and SEM. The
adsorption properties of LMO for Li" were investigated by batch methods. The maximum adsorption capacity of lithium was
calculated from Langmuir isotherm and found to be 27.25 mg/g. The LMO are found to have a remarkable lithium ion-sieve
property with distribution coefficients (Kg) in the order of Ca” <K'<Na'< Mg2+ <Li", which is promising in the lithium
extraction from seawater.
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Figure 1. XRD patterns of LMO (a) after calcination, (b) after acid
treatment, and (c) JCPDS card (# 35-782).
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Figure 2. SEM of lithium manganese oxides synthesised.
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Figure 3. Comparison of adsorption capacity and solution pH
according to pH change (Temperature = 25 C, Adsor-
bent=1 g/L, Li" concentration = 20 mg/L, Solution =
100 mL).



LA Eato] ot Bl Bt AbElE Y] §4T Bl Bol e AASY 449
o ® 15mgl O 20mgL v 30mglL A 40 mg/L %/\]— 2;{]- & EHE]/}J'% E]——%_TL]— ZE]—O] %]‘04%4[16]
u 60mglL O 80mg/L 4 100 mg/L
1 1
o2y ©)
G kg e
5 A7) kel A} 23 HE A(gimg-hr)olTh.
o
HEH BAEE RUASS H1eb] $1stel BHARR)
gk @Al k=] MEREEHHAQE A5t
220 g3 &= welao] A§3IAH, Age (%) THeTH
I BEERT
80
Time (hr) " —
o .. . . . L - qt.exp G4, cal 2
Figure 4. Variation of concentration as a function of time with ini- ) (qi (7
tial lithium ion concentration (Temperature = 25 C, Ad- Aq, (%)= | = Nt’exp > 100
sorbent = 1 g/L, Solution = 200 mL, pH = 10). -1
714 N2 Ad HolHEY 4, queps AFLZRH 8
3.3. EEAlZhOl M= FHH(ngly), qea’s AT T FHF (mg/g)ohﬂr.
Figure 4% %7] S5 15-100 mgL2 2ela A9 A7k Figne 49| 52 A8 422 4] ()3 4] ©°] 23 A4S
ol THE el 20l sk e ACIek el % 22 Figwe 39 60 ehuiston, olmid Pt stef
£ Hhoh go] 12 WK FErt 343 gasitht ol
Tt 2% AAE|] AHA] 24 hol|A] HEo|| mdsl= Aoz L}
_ o . 20
Bhutth ol F2te] 27] WAl S 4 ol B2 A -
Sol wob whezs|) F2bo] o] oi x| gk, Azko] Aol .
o B E0] EFste] Fabo| WHo] sl ® Ao 5]
Atz 0.0 :\\1: -2
? -0.5 \v\_\:\\:‘\\g
342X 25 oy 2 104 I
[o))
Eol el Ao et SRR AL SIste] Figwre 4 ° S|
o] Hlo|EE ol 85t FAF 13} HEAT A} 27 LAl 2019 zma
Hgstol 1 AL vimsteh fA 1 £E mAe s wma \.
304 ®m  60mglL
S 71 ZFo] Aol O 80mglL
b2 o] A ojETi{16] a5 o romat
kt 4.0 ; . : :
log(q, —q,) =log(q,) — ) 0 10 20 30 40 50
2.303 Time (hr)
714 g BH S2F(mgle), ki FAF 12} S2444(1/hr) Figure 5. Pseudo-first-order kinetics for the adsorption of lithium
o|th. ion.
Table 1. Kinetic data calculated for the adsorption of lithium ion
. Pseudo-first-order model Pseudo-second-order model
Concentration (mg/L) | qe.exp (ME/g) 3 3
ki(I/h) | Qeca(mg/g)| R° | AQe (%) | ko(g/mghr) | gecar(mg/g) | R Ag. (%)
15 15.83 0.1857 7.30 0.9877 84 0.1560 16.02 0.9997 30
20 17.97 0.0798 7.60 0.8854 91 0.0963 18.72 0.9996 34
30 20.75 0.0857 6.88 0.7535 93 0.1303 21.15 0.9998 27
40 21.50 0.0970 7.53 0.8190 93 0.1201 22.00 0.9999 23
60 24.08 0.0586 10.62 0.8510 92 0.0496 23.96 0.9983 41
80 25.39 0.0822 13.66 0.9569 86 0.0409 25.77 0.9984 39
100 26.20 0.0487 11.38 0.8327 93 0.0375 25.96 0.9971 47
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Figure 6. Pseudo-second-order kinetics for the adsorption of li-
thium ion.
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Figure 7. Adsorption isotherm of lithium ion for different tempe-
ratures.

Table 2. Parameters of Langmuir isotherm model

Temperature (C) Ky (L/mg) Gm (Mg/g) R’
25 0.2582 27.21 0.9981
40 0.3829 30.40 0.9898
55 0.4377 35.04 0.9966
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