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Fig. S1 Comparison of X-ray diffraction (XRD) patterns of LMO after the ball-milling 

processes of different time lengths without incorporation of carbon  

S1 Supplementary Figures and Tables
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Fig. S2 X-ray photoelectron spectroscopy (XPS) results of Mn2p of original LMO during the 

cycling tests in 10 mM LiCl solution 

 

Fig. S3 XPS results of Mn2p of LiMn2O4/C during the cycling tests in 10 mM LiCl solution 
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Fig. S4 XRD patterns of the of bulk LMO before and after charging in different cycles (in 1.0 

M LiCl solution) mixed with silicon powder 
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Fig. S5 XRD patterns of LiMn2O4/C before and after charging in different cycles (in 1.0 M 

LiCl solution) mixed with silicon powder  

 

Fig. S6 XRD patterns of LMO during the cycling tests in 10 mM LiCl solution 
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Fig. S7 XRD patterns of LiMn2O4/C during the cycling tests in 10 mM LiCl solution 

 

Fig. S8 Scanning electron microscope (SEM) images of LMO and LiMn2O4/C  

 

Fig. S9 Transmission electron microscope (TEM) images of LiMn2O4/C  
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Fig. S10 SEM images of LMO during the cycling tests in 10 mM LiCl solution 

 

Fig. S11 SEM images of LiMn2O4/C during the cycling tests in 10 mM LiCl solution 
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Fig. S12 TEM images of LMO crystal surfaces 

 

Fig. S13 TEM images of crystal surfaces of LMO after different cycles in 10 mM LiCl solution 
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Fig. S14 Cyclic voltammetry results of original LMO and LiMn2O4/C with a scan rate of 1.0 

mV·s−1  

 
Fig. S15 Comparison of the Nyquist plots 

 

Fig. S16 Fittings of Z’ and the reciprocal square root of the angular frequency in the low-

frequency region of electrochemical impedance spectroscopy of the materials 
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Fig. S17 Deionization Ragone plots  

 

Fig. S18 Constant voltage charging profiles of deionization systems with LiMn2O4/C or LMO 

at 1.0 V with an initial salt concentration of 10 mM 

 

Fig. S19 Energy consumption comparison of the two hybrid deionization systems with different 

cathodes 
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Fig. S20 Charge efficiencies of deionization cells with different cathodes during desalination 

 

Fig. S21 N2 adsorption-desorption isotherms and pore sized distributions of (a) original LMO, 

(b) LiMn2O4/C, and (c) LiMn2O4 after 6 hours of ball-milling 
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Table S1 Comparison of the intensity ratio values of (111) and other XRD peaks after different 

time lengths of ball-milling with carbon 

Ball-milling time I(111)/I(311) I(111)/I(400) I(111)/I(440) 

0 hours 1.94 1.80 3.76 

2 hours 2.27 2.34 5.26 

4 hours 3.21 3.41 6.61 

6 hours 3.38 3.77 7.75 

Table S2 Comparison of desalination performances of different battery electrode materials for 

deionization 

Cathode || Anode 
Applied 

voltage 

Salt 

concentration 

Desalination 

capacity 
References 

Na2FeP2O7/C || AC 1.2 V 100 mM 32.6 mg·g−1 [S1] 

Na4Mn9O18 || AC 1.2 V 50 mM 31.2 mg·g−1 [S2] 

Porous Ti3C2Tx || Porous Ti3C2Tx 1.2 V 171.12 mM 45 mg·g−1 [S3] 

FePO4/rGO || rGO 1.8 V 40 mM 85.94 mg·g−1 [S4] 

MoS2 || AC 1.2 V 400 mM 8.81 mg·g−1 [S5] 

Na4Ti9O20/N-doped carbon || 

Ag/rGO 
1.4 V 25.67 mM 62.3 mg·g−1 [S6] 

Na4Mn14O27 || Na4Mn14O27 1.0 V 500 mM 76.6 mg·g−1 [S7] 

ZIF-67 || ZIF-67 1.2 V 40 mM 21.3 mg·g−1 [S8] 

Ag/rGO || Na1.1V3O7.9/rGO 1.4 V 34.22 mM 82.2 mg·g−1 [S9] 

LiMn2O4/C || AC 1.0 V 20 mM 117.3 mg·g−1 this work 
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