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Fig. S1. XRD of β-MnO2 

Fig. S1 shows the XRD pattern of β-MnO2 , all the peaks were matched with the JCPDS card no 81-2261
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Fig. S2. Raman spectra of LLO-15
Fig. S2 shows the Raman spectra for LLO-15, the strong peaks at 615 cm-1 and 495 cm-1 is derived to the A1g and Eg symmetric stretching modes of R-3m space group and the peaks around 565 cm-1 and 450cm-1 corresponds to Ag and Bg modes of Li2MnO3 belonging to the C 2/m space group. These results confirm the presence of both the phases in LLO-15 [1].
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Fig. S3. Raman spectra of LLO-15

Fig. S3 gives the FTIR spectra for LLO-15. The peak observed around 597 cm-1 corresponds to the asymmetric stretching vibrations of MO6 and the peak at 545cm-1 corresponds to the bending vibrations of O – M –O bonds [2]. 
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Fig. S4. BET surface analysis of LLO-15

BET surface analysis was done to check the surface area and porosity of the LLI-15 sample and is shown in Fig. S4. From the analysis it was found that the sample had a surface area of             30.67 m2 g-1 with a pore volume 0.036 cc cm-1. Fig. S4 inset shows the average pore size for the sample. 
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Fig. S5. (a & b) CV curves of LLO-9 and LLO-12 samples and (c) cycle number vs discharge capacity plots LLO-9 and LLO-12
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Fig. S6. (a-c) EIS before and after cycling at different temperatures (d) EIS of cell before and after cycling
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Fig. S7. Plots of real part of impedance as a function of inverse square root of angular frequency
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Table S1 Crystallographic parameters of Li1.2Mn0.54Ni0.13Co0.13O2 dwelled at different time
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Table S2 Structural parameters obtained from Rietveld refinement of XRD data for LLO-15 
	S. No.
	Morphology
	Current Density/ C Rate  
	Capacity (mAh/g)
	Reference 

	1.
	Nanotubes 
	5C
	118
	[3]

	2.
	Flakes 
	5C
	80
	[4]

	3.
	Micro particles
	1250 mA /g
	104
	[5]

	4.
	Nanoflakes 
	5C
	118
	[6]

	5.
	Nanoparticles 
	4C
	120
	[7]

	6.
	Micro particles 
	5C
	100
	[8]

	7.
	Na+ and (PO4) 3- doped nanoparticles
	5C
	132
	[9]

	8.
	Nanoplates 
	5C
	113
	[10]

	9.
	Hierarchical Microspheres  
	5C
	102
	[11]

	10
	Nanorods
	5C
	130
	This Work


Table S3. Comparison of present results with literature data
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Table S4 Impedance and diffusion values for the cell cycled at 1C at 25, 55 and 5 ºC 
(Circuit shown in Fig 5f inset)
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