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Fig. S1. XRD patterns of the LiNi0.08LaxMn1.92-xO4 (x=0, 0.01, 0.02, 0.04, 0.06, 0.08) samples.

 

 

 



Fig. S2. SEM images of the LiNi0.08LaxMn1.92-xO4 samples: (a) x=0, (b) x=0.01, (c) x=0.02, (d) x=0.04, (e) x=0.06 
and (f) x=0.08.
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Fig. S3. first charge/discharge curves of the LiNi0.08LaxMn1.92-xO4 (x=0, 0.01, 0.02, 0.04, 0.06, 0.08) samples at 
1 C.
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Fig. S4. rate performances of the LiNi0.08LaxMn1.92-xO4 (x=0, 0.01, 0.02, 0.04, 0.06, 0.08) samples.
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Fig. S5. cycling performances of the LiNi0.08LaxMn1.92-xO4 (x=0, 0.01, 0.02, 0.04, 0.06, 0.08) samples at 1 C.

0 200 400 600 800 1000
0

30

60

90

120

Sp
ec

ifi
c c

ap
ac

ity
 / 

m
Ah

·g
-1

Cycle number / n

LiNi0.08Mn1.92O4           LiNi0.08La0.01Mn1.91O4

LiNi0.08La0.02Mn1.90O4   LiNi0.08La0.04Mn1.88O4

LiNi0.08La0.06Mn1.86O4   LiNi0.08La0.08Mn1.84O4

5 C

Fig. S6. cycling performances of the LiNi0.08LaxMn1.92-xO4 (x=0, 0.01, 0.02, 0.04, 0.06, 0.08) samples at 5 C.
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Fig. S7. cycling performances of the LiNi0.08LaxMn1.92-xO4 (x=0, 0.01, 0.02, 0.04, 0.06, 0.08) samples at 10 C.

The calculation of the lithium ion diffusion coefficient (DLi
+):

The corresponding Randles-Sevcik formula is as follows:1

ip = (2.69×105) n3/2CLi
+ADLi

1/2v1/2  (25℃)                     (1)

in the equation, ip stands the peak current value (A), the electron transfer number n is 1, CLi
+ 

denotes the Li+ volume concentration (0.024 mol·cm-3), A means the electrode superficial area (2.01 



cm2), and v is the scan speed (V·s-1). The DLi
+ value is computed though the fitting linear connection 

between ip and v1/2 (Fig. S8).

0.004 0.006 0.008 0.010 0.012
0.0000

0.0001

0.0002

0.0003

0.0004

0.0005

 

 

 

 
Cu

rr
en

t /
 A

v1/2 / (V·s-1)1/2

 LiNi0.08Mn1.92O4     
 LiNi0.08La0.01Mn1.91O4

 Fitting line

Fig. S8. Fitting plots about peak current vs. square root of scan rate for LiNi0.08Mn1.92O4 and 
LiNi0.08La0.01Mn1.91O4 samples.

The calculation of the apparent activation energy (Ea):

The Ea value is calculated on the basis of EIS data at different temperatures from the following 

formulas:2

i0=RT/nFRct                               (2)

i0=Aexp(-Ea/RT)                             (3)

where, i0 expresses exchange current (A), the gas constant value of R is 8.314 J·mol-1·K-1, T 

means absolute temperature (K), the electron transfer number n is 1, the Faraday constant value of 

F is 96484.5 C·mol-1, and A is an independent coefficient of temperature. According to the 

aforementioned (2) and (3) formulas, the Ea can be stated as Ea=-Rkln10 (k denotes the slope of the 

fitting line in Fig. S9). The Ea value can be further calculated.
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Fig. S9. Arrhenius plots about logi0 vs. 1000T-1 for LiNi0.08Mn1.92O4 and LiNi0.08La0.01Mn1.91O4 samples.
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