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Fig. S1  SEM images of the Ni0.14Mn0.86CO3 microspheres


Fig. S2  XRD pattern of the Ni0.14Mn0.86CO3 microspheres
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Fig. S3  SEM images of the MnCO3 microspheres


Fig. S4  XRD pattern of the MnCO3 microspheres


Fig. S5  XRD pattern of the the NiCO3


Fig. S6  XRD pattern of the Ni0.33Mn0.67CO3




Fig. S7  TGA curve of the Ni0.14Mn0.86CO3 microspheres in air atmosphere

There are three obvious weight loss steps in the TGA curve of Ni014Mn0.86CO3. The first step below 200 ºC may be attributed to the loss of adsorbed water, the second one to the thermal decomposition of Ni0.14Mn0.86CO3 into Ni0.14Mn0.86O1.5 (0.36 Mn2O3/0.14 NiMnO3), and the third one is assigned to the conversion of Ni0.14Mn0.86O1.5 into Ni0.14Mn0.86O1.43 (0.29 Mn2O3/0.14 NiMn2O4)[1]. The particular conversion reactions are as follows:
The second step:  
The third step:   








Fig. S8  EDX of the Ni0.14Mn0.86O1.43 microsphere in Figure 4c
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Fig. S9  SEM-Mapping images of various elements in the Ni0.14Mn0.86O1.43 microsphere in Figure 4c
(b)

(c)
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Fig. S10  SEM image (a) and XRD pattern (b) of the NiO 
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Fig. S11  SEM images (a,b) and XRD pattern (c) of the Mn2O3 microspheres.
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Fig. S12  SEM image (a) and XRD pattern (b) of the NiMn2O4.




Fig. S13  Ratecapability of the porous Ni0.14Mn0.86O1.43 hollow microspheres at the 1st, 50th and 100th cycle.

  
Fig. S14  Cycling performance of the anode with porous Ni0.14Mn0.86O1.43 hollow microspheres in the voltage range of 0.01-3.0 V vs. Li/Li+ at a current density of 50 mA g-1






Fig. S15  Cycling performance of the anode with porous Ni0.14Mn0.86O1.43 hollow microspheres in the voltage range of 0.01-3.0 V vs. Li/Li+ at a current density of 200 mA g-1



Fig. S16  Cycling performance of the anode with porous Ni0.14Mn0.86O1.43 hollow microspheres in the voltage range of 0.01-3.0 V vs. Li/Li+ at a current density of 800 mA g-1



Fig. S17  Cycling performance of the anode with porous Ni0.14Mn0.86O1.43 hollow microspheres in the voltage range of 0.01-3.0 V vs. Li/Li+ at a current density of 1000 mA g-1


Fig. S18  Cycling performance of the anode with porous Ni0.14Mn0.86O1.43 hollow microspheres in the voltage range of 0.01-3.0 V vs. Li/Li+ at a current density of 1200 mA g-1






Fig. S19  Cycling performance of the anode with porous Ni0.14Mn0.86O1.43 hollow microspheres in the voltage range of 0.01-3.0 V vs. Li/Li+ at a current density of 1600 mA g-1



Fig. S20  Cycling performance of the anode with Ni0.14Mn0.86O1.5 solid microspheres in the voltage range of 0.01-3.0 V vs. Li/Li+ at a current density of 800 mA g-1




Fig. S21  Cycling performance of the anode with NiMn2O4 powders in the voltage range of 0.01-3.0 V vs. Li/Li+ at a current density of 800 mA g-1



Lithium storage mechanism:
The conversion reactions and the specific capacities of NiO, Mn2O3 and NiMn2O4 as well as the Ni0.14Mn0.86O1.43 (0.29 Mn2O3/0.14 NiMn2O4) as starting anode material of LIBs are as following:
NiO:
Reversible reaction:     
Specific capacity=715 mA h g-1
Mn2O3:
First discharge reaction:  
  Specific capacity=1019 mA h g-1
Reversible reaction:     
Specific capacity=679 mA h g-1
NiMn2O4:
First discharge reaction:   
Specific capacity=922 mA h g-1
Reversible reaction:     
Specific capacity=692 mA h g-1
Ni0.14Mn0.86O1.43 (0.29 Mn2O3/0.14 NiMn2O4)：
	First discharge capacity:
 
	Reversible capacity:
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