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Abstract : In this study, PU-LMO was made by immobilization of LMO on urethane foam (PU) with using an EVA as a binder.
PU-LMO was characterized by using X-Ray Diffractometer (XRD) and Scanning Electron Microscopy (SEM). The optimal ratio
of EVA/LMO for preparation of PU-LMO was 0.26 gEVA/gLMO. The adsorption of lithium ions by PU-LMO was found to
follow the pseudo-second-order kinetic model. The equilibrium data fitted well with Langmuir isotherm model and the maximum
removal capacity of lithium ions was 17.09 mg/g. The PU-LMO was found to have a remarkably high selectivity of lithium ions
and high adsorption capacity because the distribution coefficient (Kq4) of lithium ion was higher than those of other metal ions.

Keywords : Ethylene vinyl acetate, Polyurethane, Lithium manganese oxide, Adsorption, Lithium ions
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Figure 1. SEM images of (a) PU (300x), (b) PU-LMO (300x), and (c) PU-LMO (5,000x).
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Figure 2. XRD patterns of (a) LMO, (b) PU-LMO, (c¢) PU-LMO
after acid treatment, and (d) JCPDS card (# 35-782).
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Table 1. Synthetic conditions of PU-LMO

Ratio of EVA/LMO | Amount adsorbed, (mg/g) Remarks
0.16 - Leak
0.21 - Leak
0.23 - Leak
0.26 6.52 No leak
0.28 5.88 No leak
0.31 4.30 No leak
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Figure 3. Adsorption isotherm for lithium ion adsorption by PU-

LMO and LMO (adsorbent =0.8 g/200 mL, agitation
speed = 120 rpm).

Table 2. Freundlich and Langmuir isotherm parameters for the
adsorption of lithium ions

Freundlich Langmuir
Adsorbent | Ky N 2 KL Qmax 2
(L/mg) (L/mg) | (mg/g)
LMO 14.46 | 7.3910 | 0.9969 | 0.3780 | 26.66 |0.9967
powder

PU-LMO | 4.274

7.3855 1 0.7616 | 0.648 | 7.95 |0.9981
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Figure 4. Effect of contact time and initial concentration on the
adsorption capacity of lithium ions (adsorbent = 0.8 g/
200 mL, agitation speed = 120 rpm).
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Figure 5. Pseudo-first-order kinetics for the adsorption of lithium

ions.
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Figure 6. Pseudo-second-order kinetics for the adsorption of lithium
ions.

Aa}slo] 2lEole 3|42 I3 A2 PU-LMO Z2H4 9] A= 281

Table 3. Kinetic parameters for the adsorption of lithium ions

Pseudo-first-order Pseudo-second-order
Concentra-
tion (mg/L) | 9e ki Aqe e k Aqge
(mg/g) | (V/hr) | (%) | (mg/g) | (g/mghr)| (%)
30 472 10.02331(35.47| 5.59 | 0.00820 |23.11
50 5.73 |0.02463(46.30| 6.89 | 0.00897 |27.14
100 6.27 10.0275847.07| 8.01 0.01073 |19.24
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