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Fig. S-1. TEM and elemental images of 1wt.% ZrO2 coated Li1.2Ni0.16Mn0.56Co0.08O2 (NMC).

Fig. S-2. XPS survey patterns for (a) pristine and (b-d) ZrO2 coated Li1.2Ni0.16Mn0.56Co0.08O2 

(ZrO2=1.0, 1.5 & 2.0 wt.%).



3

0
20
40
60
80

100
120

0 50 100 150 200 250

0.0%
1.0%
1.5
2.0%

-Im
.(Z

")
/

Re.(Z')/

40% SOC

Fig. S-3 Impedance spectra of ZrO2 coated Li1.2Ni0.16Mn0.56Co0.08O2 (ZrO2=0.0%, 1.0%, 1.5% & 

2.0 wt.%) at 40% state of charge. 
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Element Freedom Value Error Error %
L1 Fixed(X) 0 N/A N/A
R1 Free(+) 4422 N/A N/A
R2 Free(+) 58756 N/A N/A
CPE1-T Fixed(X) 0 N/A N/A
CPE1-P Fixed(X) 1 N/A N/A
R3 Fixed(X) 0 N/A N/A
CPE2-T Fixed(X) 0 N/A N/A
CPE2-P Fixed(X) 1 N/A N/A
Ws1-R Free(+) 5.6154E06 N/A N/A
Ws1-T Free(+) 21.53 N/A N/A
Ws1-P Free(+) 0.43869 N/A N/A

Data File:
Circuit Model File: C:\Ruhul\Nasicon\circuit.mdl
Mode: Run Fitting / Selected Points (0 - 0)
Maximum Iterations: 100
Optimization Iterations: 0
Type of Fitting: Complex
Type of Weighting: Calc-Modulus

Fig. S-4 Equivalent circuit used to evaluate the differences resistances as a function of state of 

charged and discharged.


