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Fig. 1 Configurations ((a), (b), (c)) of different nitrogen sites doped graphene adsorbed polysulfides

nanocarbon adsorbed Li,S4 volcano curve (d)[“]
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Table 1 Interaction between two dimensions, three dimensional materials and polysulfides
Adsorption energy/eV
Cathode Dimension - - Ref
Sg LizSg LizS(, Li2S4 L12S2 les
V105 3.73
MoO; 2.85
2D
TiO, 1.78
Ti4O4 1.28
TiO, 4.1-3.5
[41], [42]
Ti407 4.2_38
[48], [49]
MnO, 1.60 4.68 3.86-5.15 51]
MgO 1.87 5.71
3D
Al,O3 3.54 7.12
CeO, 2.07 6.33
La,0, 2.18 5.85
CaO 1.54 5.49
Zr,S 2.70
VS, 1.04 2.94
TiS, 2D 1.02 1.54 2.99
MoS, 0.77
NbS, 1.80 [41], [42]
CoS, 1.01 1.97 [52], [53]
FeS 0.87 [54], [56]
SnS, 0.80
3D
Ni,S; 0.72
CoySg 1.71 2.26 2.74
VS 4.89
TiCl, 0.38
Ti,CF, 1.15 1.03 1.11
Ti,CO, 2.40 [42], [43]
TiC 2D 3.68 1.89 2.75 [44], [45]
TiN 6.60 [46], [47]
WC 3.56
VN 3.75
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Applications of first-principles in cathode material of
lithium-sulfide batteries

CHEN Yue-hui"? YANG Shao-bin', LI Si-nan', DONG Wei', SHEN Ding'

(1. College of Materials Science and Engineering, Liaoning Technical University, Fuxin 123000, China;
2. College of Science, Liaoning Technical University, Fuxin 123000, China)

Abstract: Lithium-sulfur (Li-S) batteries are widely regarded as the most promising generation of energy storage systems,
but the technical bottlenecks of Li-S batteries have made it difficult to make them practical. The global “Material Genome
Initiative” promotes the widespread use of first-principles in energy-storage materials. The recent application of the
first-principles in cathode materials, including the influences of adsorption effect of polysulfide, charging-discharging
mechanism, lithium ions diffusion and electronic structure on the performances of Li-S batteries, such as shuttle effect,
the capacity and cycle stability were reviewed. Combined macro performance and micro essentials by first-principles
calculations, the application prospects of Li-S batteries were given to provide a reference for further design of sulfur
cathode materials.
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