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Li/S electrochemical cells are considered
promising candidates for rechargeable batteries with high
specific energy™™®. A strategy® was proposed to
immobilize S on quasi-two-dimensional graphene oxides
(GO) to prepare GO-S nanocomposite positive el ectrodes
for Li/S cells.

We report results of quantum mechanics (QM)
studies of GO and Li/S cells. Experiments show that Li/S
cellsare limited by the dissolution of Li polysulfidesinto
the electrolyte during the discharge process.
Electrochemical studies find that incorporating GO into
the sulfur positive electrode greatly improves the battery
performance”. Thisis due to the ability of GO to adsorb
polysulfides®. Further investigations are needed to better
understand chemical reactions and interactions at the GO-
S positive electrode.

The cathodic reaction involves the reaction to
convert Sg to Li,S. Using density functiona theory (DFT)
calculations, we find the intermediates of the reactions
include LiSg, Sy, LiSy, LisSy, LiS,, and Li»S,. Our further
calculations show the adsorption process between Li
polysulfides and GO functional groups (=0, -OH, C-O-
C). We aso perform calculations to simul ate the
interaction between Li polysulfides and tetraglyme. We
find that the interaction between the Li cation and the GO
functional groups plays an important role in the
adsorption process.

Figure 1: LiSson GO.

Acknowledgement: The facilities of the Materials and
Process Simulation Center (MSC) used in this study were
established with grants from DURIP-ONR, DURIP-ARO,
and NSF-MRI.

References

(1) Marmorstein, D.; Yu, T. H.; Striebel, K.
A.; McLarnon, F. R.; Hou, J.; Cairns, E. J. J Power
Sources 2000, 89, 219.

2 Scrosati, B.; Hassoun, J. Angew Chem
Int Edit 2010, 122, 2421.

3 Kolosnitsyn, V.; Karaseva, E. Russian
Journal of Electrochemistry 2008, 44, 506.

4 He, G.; Ji, X.; Nazar, L. Energ Environ
Sci 2011, 2878.

(5) Ji, L.; Rao, M.; Zheng, H.; Zhang, L.;
Li, Y.; Duan, W.; Guo, J.; Cairns, E. J.; Zhang, Y. J Am
Chem Soc 2011, 133, 18522.

(6) Zhang, L.; Ji, L.; Glans, P. A.; Zhang,
Y.; Zhu, J.; Guo, J. Phys Chem Chem Phys 2012, 14,
13670.



