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Figure S1. Configurations of NO3
− anions in the interlayer galley of LCH. At the –OH vacancy sites, 

the NO3
− anions have two configurations: (1) The NO3

− anions could be integrated into the brucite-

like plane via one of its three O atoms (model I); (2) The NO3
− anions are also possible to attach to the 

–OH vacancies with a D3h site symmetry, as illustrated in model II. Adapted with permission.[S1] 

Copyright 2003 American Chemical Society.
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Figure S2. TEM images of the LCH nanosheets.



4

Figure S3. (a) HRTEM image and (b) corresponding fast Fourier transform (FFT) pattern, and (c) 

HRTEM image of the LCH nanosheets.
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Figure S4. XPS survey spectrum of the LCH nanosheets.
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Table S1. Atomic ratio (at%) of Co, O, and N in the LCH nanosheets obtained from XPS analysis.

Co O N

Theoretical ratio 22.2 66.7 11.1

Experimental ratio 22.9 66.6 10.5
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Figure S5. N2 adsorption-desorption isotherms and BET surface area (inset) of the LCH nanosheets.
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Figure S6. The first seven CV curves of the LCH nanosheets. Note that a significant difference 

between the first CV curve and the others is witnessed in the cathodic process within the voltage range 

of around 0.9−0.01 V. This difference is mainly attributed to the formation of solid-electrolyte 

interphase (SEI) layer, which consumes electrolyte and causes irreversible capacity loss. This capacity 

loss is also observed in the discharging/charging profiles (Figure 2a and 2b). After forming a stable 

SEI layer, the Li+ storage became stable and reversible, therefore the CV curves from 2nd cycle were 

almost unchanged. The pair of small, broad peaks at around 2.0 V might be assigned to the Li+ 

intercalation into the LCH. In the cathodic scans, the peak at ca. 0.7 V was attributed to the conversion 

reaction of LCH with Li+ (LCH + xLi+ + xe− → Co), which was also verified by the 

discharging/charging profiles (Figure 2b). In the anodic scans, the multiple peaks at the voltage range 

of 1.2−1.6 V corresponded to the Li+ extraction from LCH.
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Table S2. Comparison of cyclability of LCH with other conversion-type anode materials.

Electrode 
materials

Specific current
mA g−1

Cycle 
number

Specific capacity
mA h g−1

Mass loading
mg cm−2

Electrode 
composition a

Ref.

Co(OH)2/rGO 200 30 950 1.5−2.0 75 : 15 : 10 [S2]

Co(OH)2/Co3O4 58 40 1100 1.0−1.5 80: 10 : 10 [S3]

Co3O4/MWCNT 100 100 813 − 70: 20 : 10 [S4]

Co3O4/TiO2
200
100

100
350

803
400

− 70: 20 : 10 [S5]

Co3O4/CNT 100 100 700 − 85: 10 : 5 [S6]

Co3O4/N-Carbon 500 300 795 1.37 80: 10 : 10 [S7]

Fe3O4/carbon 1000 400 581 0.62−0.78 60: 20 : 20 [S8]

Fe3O4/carbon 1000 300 746 0.32 80: 10 : 10 [S9]

Fe3O4/rGO 50 50 1048.5 − 80: 10 : 10 [S10]

Fe3O4/carbon 500 350 833.5 − 70: 20 : 10 [S11]

LCH
500
2000

600
2000

743.9
643.4

1.0 60 : 30 :10
This 
work

a. Electrode composition means the weight ratio of active materials : carbon black : binder.
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Figure S7. Comparison of rate capabilities of LCH with other conversion-type anode materials.
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Figure S8. (a) Photograph and schematic illustration (inset) of the device for operando XRD 

measurements, and (b) XRD pattern of the glassy carbon foil.
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Figure S9. XRD pattern of LCH after charging to 3.0 V at 50 mA g‒1. The broad peak is attributed to 

the glassy carbon foil (Figure S8).
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Figure S10. Operando XRD patterns of the LCH nanosheets during the first discharge at 200 mA g−1. 

It can be observed that the intensities of (00l) peaks keep decreasing during the Li+ insertion.
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Figure S11. The rate capability and cycling performance (specific current = 500 mA g‒1) of carbon 

black. The mass loading of carbon black is around 1 mg cm‒2. The reversible capacity of carbon black 

at 500 mA g‒1 is ca. 200 mA h g‒1, which contributes ~60 mA h g‒1 to the total capacity (743.9 mA h 

g‒1) of LCH, indicating that the capacity contribution (≈ 8%) of carbon black is small. 
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