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Influence of ferrocene-based cationic surfactant modified carbon nanotube-sulfur

composites on properties of lithium sulfur batteries
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Abstract: 1-Bromoeicosane and ( dimethylaminomethyl ) ferrocene are synthesized to ( ferrocenylmethyl )
dodecyldimethylammonium bromide (FC-DBAB) ,a cationic surfactant. And carbon nanotubes/sulfur composite particles
are modified on their surface with FC-DBAB and dodecyl trimethyl ammonium bromide, respectively. The surface
properties of modified and unmodified products are analyzed by means of contact angle meter and Zeta potentiometer.The
electrochemical properties of lithium sulfur batteries prepared with modified products as cathode are tested through
electrochemical impedance test ( EIS) , cyclic voltampere test (CV) ,and charge and discharge performance test.It is
found that the surface electronegativity of carbon nanotube/sulfur composite particles increases after surface modification,
and the modification effect by surfactant-containing ferrocene group is more significant.The charge-discharge performance
of modified lithium-sulfur battery is better than the unmodified one at a high current rate.Ferrocene group also plays the
roles of absorbing polysulfide and inhibiting the shuttle effect.the FC-DBAB-CNTs@ S battery delivers a capacity decay
rate of 0. 1% after 300 cycles of charges and discharges at 1 C,which is about 30% lower than DTAB-CNTs@ S battery.

Key words: cationic surfactant; lithium sulfur battery; surface modification; shuttle effect
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