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S1. Results and Discussion
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Figure S1. High resolution XPS spectrum of (a) C 1s, (b) Mn 2p, (c¢) Ni 2p and (d) Co 2p for the
LLO/MWCNTs and LLO.
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Figure S2. Elemental mappings and the corresponding EDX analysis of the LLO/MWCNTs.

Figure S3. Elemental mappings and the corresponding EDX analysis of the LLO.



Figure S4. (a) Top-viewed and (b) cross-sectional SEM images of electrode prepared by a slurry coating
method in which the MWCNTs were used as conductive additives.
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Figure SS. TG curves of the LLO/MWCNTs.
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Figure S6. The simplified equivalent circuit of the LLO/MWCNTs and LLO.
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Figure S7. GITT curves of (a) LLO/MWCNTs and (b) LLO cells in the initial charge up to 4.6 V. Linear
behavior of E vs. t!2 of (¢) LLO/MWCNTs and (d) LLO cells. t vs. E profiles for a single GITT titration of
(e) LLO/MWCNTs and (f) LLO cells.

To evaluate the Li diffusion constant in a half cell configuration, galvanostatic intermittent titration
technique (GITT) was carried out. Figure S7 (a) and (b) shows the GITT curves of LLO/MWCNTs and LLO

cells during the initial charge process up to 4.6 V. The Li" ions diffusion coefficients can be calculated from

the formula:
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Where V), is the molar volume of the compound, which is 20.06 cm?® mol-!, m and M are the mass and
molecular weight of active material, respectively. 4 is the active surface area of the electrode. When £
versus 72 shows a straight line behavior over entire time period of current flux shown in Figure S7 (c) and
(d), the above formula can be further simplified as:
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Figure S7 (e) and (f) show the ¢ vs. E profiles for a single titration of LLO/MWCNTs and LLO cells. Based
on the GITT measurement and the above formula, the diffusion coefficients of Li* ions at can be obtained.
At the charge process below 4.5 V, the Li" ions extract from the LiMO, component. The D;; are about
1.25%10712 ¢cm? s and 2.70x10713 cm? s°! for LLO/MWCNTSs and LLO electrodes, respectively. Afterwards,
at the platform (approximately 4.55 V), the Dy; are about 5.00x10'* cm? s-! and 1.08x10'* ¢cm? s! for
LLO/MWCNTs and LLO electrodes, respectively. It probably indicates that the diffusion of Li* in Li,MnO;
component is slower than that in LiMO, component. The calculated Li* ions diffusion coefficient of
LLO/MWCNTs cell is larger than that of LLO cell indicating that faster Li" ion insertion/extraction kinetics
for LLO/MWCNTs cell.



Table S1. The fitting values of the resistance components in the simplified equivalent circuit.

Components Ro/Q R./Q Reotal/ 2
LLO/MWCNTs 2.61 42.48 45.09
LLO 3.06 88.64 91.70

Table S2. The sheet resistances and conductivities of LLO/MWCNTs and LLO electrodes.

Electrodes R./(Q0) Rp/(Q0)  Ryl(Q/0)  Rope/(Q/0)  o/(S/em)
LLO/MWCNTS 5.97 6.71 4.83 5.84 85.62
LLO 11.88 13.71 10.11 11.90 33.61

Table S3. Comparison of the electrochemical performance of LLO/MWCNTs in this work with that of LLO

in the literature.
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