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Experimental Section

Density functional theory calculation:

The Li-ion adsorption on different BN materials was modeled using the CASTEP code.[1] In 

geometric optimization and energy calculation, the cutoff energy of the plane-wave bases was 

set to 500 eV. The Perdew-Burke-Ernzerh of version of the generalized gradient approximation 

was used to describe exchange correlation effects.[2,3] The Brillouin zone was sampled using a 

3×3×1 Monkhorst-Pack mesh k-points. The binding energy (Eb) was defined as:

Eb = Esub + ELi − Esub+Li

where the Esub+Li, Esub, and ELi represent the ground-state energies of the substrate-Li, 

substrate, and Li-ion, respectively. The diffusion barrier of Li on the surfaces of different 

substances was evaluated by transitional state locating using the Nudged-Elastic-Band 

method.[4,5]

COMSOL simulation:

The simulations were carried out on COMSOL Multiphysics 6.0 with implemented finite 

element solver. The electrolytic liquid was subject to the standard 1 M LiTFSI system, and the 

Li-ion diffusion coefficient and electrolyte conductivity were 1.5×10−10 m S−2 and 10−2 S cm−1, 

respectively.[6] The current density of metallic Li electrochemical deposition was 10 mA cm−2. 

Initial surface protuberances were introduced in the bare Li mode as Li dendrites to simplify 

the computation process.[7]



Figures:

Fig. S1. AFM image of the BN nanosheets precursor and corresponding thickness profile along 

the line.

Fig. S2. SEM images of bare Cu foil and the as-prepared Cu with BNQDs electrodes, 

respectively.



Fig. S3. Elemental mappings of the as-obtained electrode with BNQDs. 

Fig. S4. AFM image of the BNQDs layer on Cu foil (the edge). 



Fig. S5. Localized high-magnification SEM images of Li deposition in cross section: (a) 

without BNQDs, (b) with BNQDs.   

Fig. S6. Cross-section SEM image of cycled Li deposits with BNQDs and corresponding 

element mappings of B and N.



Fig. S7. Top suface SEM images of current collectors after Li stripping: (a) without BNQDs, 

(b) with BNQDs.

Fig. S8. Top surface SEM images of Li deposition after 50 cycles: (a) without BNQDs, (b) with 

BNQDs.



Fig. S9. The O 1s, S 2p, and N 1s high-resolution XPS comparison of the SEI on Li surface 

with (a) and without (b) BNQDs after cycling.

Fig. S10. The side view optimized adsorption configuration and charge differential density 

images for Li on different BN substrates: (a) initial BN, (b) BN with N vacancy, (c) BN with B 

vacancy, and (d) BN with N, B vacancy. 



Fig. S11. Schematic diagrams of BN nanostructure with different defects.

Fig. S12. Voltage profiles of Li electrodepositing on the Cu foils with and without BNQDs at 

0.5 mA cm−2. 



Fig. S13. Locally amplified voltage distribution of Li/Cu half cells at different cycles: (a) with 

BNQDs, (b) without BNQDs. 

Fig. S14. Cycling stability of symmetric cells with a higher rate of 2 mA cm−2 and a limited 

capacity of 4 mAh cm−2. 



Fig. S15. Detailed voltage profiles of the symmetric cells at 30th, 60th, and 100th cycles.

Fig. S16. Equivalent circuit for impedance fitting.



Fig. S17. The SEM images of CNT physical barrier as lithium polysulfides in Li–S full cells. 

Fig. S18. Cycling performance of Li–S full batteries with and without BNQDs at 0.5 C.



Fig. S19. SEM image of cycled Li anode with BNQDs in Li–S full cell.
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