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(What it was the methodology strategy for the
formation of the Layered-Spinel Heterostructures?
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Figure. 1. SEM images of cathode
materials (a) S-LVTO (b)L-Liy;
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Figure 2: HRTEM images of A) S:L-Li, and (B)S:L-Na, ;;
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Table 1: Rietveld Analysis
Formula S:L-Li4 S:L-Nag 4
Space group Fd3m Fd3m
a=b=c (A) 8.2794 (5) 8.2793 (4)
Volume (A) 5449 (2) 544.8(3)
Space group C12-m1 C12-m1
a (A) 4.95 (1) 4.97
b (A) 8.51 (1) 8.52 (1)
c (A) 4.99 (2) 5.14 (2)
Volume (A) 199.06(3) 203.017 (2)
“THEN
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Electrochemical characterization
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Li-lon batteries (LIB)
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Discharge specific capacity of the active materials
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Figure 3. Discharge specific capacity of active material at a
constant current of 28.1 mA g' (1C) between 4.8 and 2.0 V
vs. Li|Li*. “EEE=
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Discharge capacities at different C rates of the active materials
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Figure. 4: Discharge capacities of the active materials: , L-Li; L-Nag ;.

S:L-Li; S:L-Na, ,; at different C rates between 4.8 and 2.0 V vs. Li[Li*. dEEN
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Charge/discharge curves of cathode materials
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Figure 5. Charge/discharge curves of cathode materials corresponding to cycle numbers (a) 1st; (b)10t and (c) 50t.
The tests were performed at 28.1 mA g~ (1 C-rate) in a voltage range of 2.0 - 4.8 V vs. LilLi* in a 1.0 mol L™ LiPF
EC: DMC electrolyte. S HEN
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Spectroscopy Impedance Electrochemical: EIS
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Solid state diffusion and intercalation
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Figure 6. a) Nyquist plot of a typical impedance spectra for the system S:L-Na,, | 1.0 mol dm=3 LiPF, EC.DMC 1:2 | Li
metal recorded at 4.0 V E vs. Li|Li*/V and after 30 cycles through a window potential of 4.8 — 2.0 V E vs. Li|Li*/V, inset
shows the equivalent electrical circuit fitted to the spectrum. b) Computed DRT spectra with time constanﬁ a.sscE|at.ed

to the five observable processes and respective deconvoluted peaks.
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Heterostructure __ S:L-Li,

> —

»  For LIB cycling the stoichiometry S:L-L; and S:L-Na,; showed at a constant current
of 28.1 mA g' (1C-rate) a maximum specific capacity, ca 169 and 135 mA h g
respectively a mild decrease of the specific capacity during cycling was evident, it where
maintains 80% of its charge capacity after 50 cycles compared with Li, undoped which
maintains 57% of its charge capacity after 50 cycle.

Spinel -Layered

> By possessing interesting properties electrochemical we believe that these materials
could be a potential electrode for the development of high-power rechargeable Li-ion

batteries.
N N
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