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The SEM images of single-phase LLTO is present in Fig. S1. It is found that LLTO
is uniformly distributed with various pore size. We consider that this network porous

structure is benefit to the following coating process.
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Fig. S1. SEM images of single-phase perovskite LLTO.
As shown in Table S1, change of lattice parameter can be neglected. The results

indicate all samples have typical spinel structure.



Table S1. Lattice parameters of LiMn,O,4 before and after LLTO surface coating obtained from

the XRD patterns.

Sample LLTO LLTO1 LLTO3 LLTOS
Lattice parameter (A)  8.2436 8.2457 8.2449 8.2447

As displayed Fig. S2, the average diameters of LMO and LLTO are 7.61 and 12.98

um. After ball milling process, particle size of the precursors are smaller than that of
LMO and LLTO. All as-prepared samples show slight increased particle size after

heat treatment.
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Fig. S2 Particle size distributions of LLTO and pristine LMO (a), before and after sintered LLTO1,
LLTO3 and LLTOS.

Fig. S3 compares discharge curves of LLT03 and LLTOS5 with 1, 50, 100, 200
cycles at 25 °C . It is seen from Fig. S3 that the discharge capacity of LLTOS suffers
fast fading, though it exhibits a higher initial discharge capacity. As for LLTO03, the
capacities degrade slower with repeated cycling. The initial discharge capacity

monotonically decreases with increasing coating content since LLTO is an inactive

material.
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Fig. S3. The initial, 50th, 100th and 200th discharge curves of LLT03 (a) and LLTO5 (b) cycled at



1 C at room temperature.

Fig. S4 shows the three-dimensional Nyquist plots of LLTO and LLTOI for the

initial discharge-charge cycle.
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Fig. S4. Three-dimensional Nyquist plots for LLTO (a) initial charge cycle (3.2-4.2 V), (b) initial
discharge cycle (4.2-3.0 V) and LLTO1 (c) initial charge cycle (3.2-4.2 V), (d) initial discharge
cycle (4.2-3.0 V).

Fitting values for LLTO and LLTO1 during initial discharge-charge cycle are present in Table
S2. The diffusion coefficient of Li ions was calculated by using the following equation
[1-3]:

D, =R’T*(24°n*F*C*¢*)"

Herein, R is the gas constant, T is the absolute temperature, A is the surface area of

the cathode, n is the number of electrons per molecule during oxidization, F is the

Faraday constant, C is the concentration of Li*, ¢ is estimated from the gradient of a

plot of -Z" vs. w12,



Table S2. Fitting values for LLTO and LLTO1 during initial Discharge-Charge Cycle.
R/Q  CPEyuF RyQ CPEy/pF R/Q Dyi:/ cm?s7!

(<10
LLTO 1%t charge cycle
3.0 (OCV) 11.16 — — 0.68 110.8 1.75
3.2 9.25 — — 0.81 158 2.65
3.4 8.93 — — 0.84 128.6 2.62
3.6 28.96 — — 1.08 232.6 2.48
3.8 10.95 — — 0.85 246.4 2.01
4.0 8.02 0.84 43.56 2.49 328.4 0.12
42 4.09 1.41 7.96 15.67 112.1 0.048
LLTO 1%t discharge cycle
42 3.76 1.31 8.33 12.41 64.44 0.058
4.0 5.65 1.14 11.05 8.54 72.34 0.047
3.8 4.72 0.81 22.89 3.88 80.19 0.068
3.6 5.95 0.78 30.16 3.48 116.2 0.13
3.4 5.26 0.75 31.59 2.77 155.6 0.74
3.2 7.99 — — 0.80 163.4 1.92
3.0 8.04 — — 0.78 166.9 2.06
LLTO1 1%t charge cycle
3.0 (OCV) 4.64 — — 1.24 37.69 4.77
3.2 4.49 — — 1.21 25.56 5.03
3.4 4.19 — — 1.20 26.67 5.04
3.6 3.89 — — 1.17 26.64 4.96
3.8 4.92 — — 1.21 34.28 4.30
4.0 3.70 1.50 21.30 7.24 60.91 0.046
42 7.26 149.5  22.84 1.82 25.63 0.081
LLTO1 13t discharge cycle
42 352 230 21.82 2.25 27.94 0.11
4.0 3.75 1.26 18.89 12.1 31.5 0.073
3.8 5.57 — — 1.29 94.09 0.13
3.6 5.94 — — 1.20 122.8 0.20
3.4 6.42 — — 1.01 102.3 3.16
3.2 6.72 — — 1.02 119.9 2.81
3.0 6.38 — — 0.96 101 4.27

The Four-Point probe measurement data are showed in Table S3. As can be seen
in Table S3, the electronic conductivity of pure LLTO (1.23 x 103 S cm™") is far more
than that of other samples. With increasing of LLTO coating content, the electronic

conductivity is increasing constantly.



Table S3. The Four-Point probe measurement data of LLTO, LLTO, LLTO1, LLTO03

and LLTOS.
Sample Resistivity (KQ- cm) Electronic conductivity (S cm!)
LLTO 0.81 1.23 x 103
LLTO 22.15 451 x 107
LLTO1 16.04 6.23 x 107
LLTO3 13.28 7.53 x 107
LLTOS 11.90 8.41 x 107
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