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Fig. S1.SEM images of (a) NPO-1, (b) NPO-3, (c) LPO-1 and (d)LPO-3.

Fig. S2. XRD patterns of the LPO-4 sample.



Fig. S3. XPS spectra of survey, Ni, Co and Mn for the pristine and LPO-2 samples.

Fig. S4. CV curves of the (a) pristine, (b) LPO-1, (c) LPO-2 and (d) LPO-3.



Table S1. The initial charge-discharge capacity of pristine, LPO-1, LPO-2 and LPO-3.

Samples
Charge 
capacity 

(mA h·g-1)

Discharge 
capacity 

(mA h·g-1)

Coulombic 
efficiency

100th discharge 
capacity (mA h·g-1)

capacity 
retention

Pristine 230.7 202.8 87.9% 177.9 89.2%
LPO-1 231.5 205.1 88.6% 184.0 91.3%
LPO-2 233.6 208.2 89.1% 192.5 94.3%
LPO-3 230.1 195.5 85.0% 171.4 90.1%

Table S2. the rate performance of the pristine, LPO-1, LPO-2 and LPO-3.

Samples
0.2C

(mA h·g-1)
0.5C

(mA h·g-1)
1C

(mA h·g-1)
2C

(mA h·g-1)
5C

(mA h·g-1)
10C

(mA h·g-1)

Pristine 199.3 192.1 181.4 164.2 136.3 48.4
LPO-1 201.4 193.9 182.8 168.4 144.1 69.4
LPO-2 204.1 195.8 185.1 171.1 148.5 80.0
LPO-3 190.2 185.5 177.1 165.2 139.4 53.2


