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This presentation will showcase different strategies followed for the preparation of graphene-
based composites and their use as electrodes in metal-ion hybrid supercapacitors.

Among them, we will focus on a simplistic approach for the synthesis of nifrogen-doped
graphene decorated with Sn particles, suitable as battery-type electrode,[1] and the
preparation of an activated carbon derived from a graphene-carbon composite, which
served as capacitor-type electrode.[2] The excellent features of the nitrogen-doped
graphene matrix combined with the homogeneous distribution and high theoretical
capacity (994 mAh g') of the submicrometer-sized Sn particles leads to an improved
performance of the negative electrode, especially at high current densities.

An optimized dual-carbon lithium-ion capacitor with 2:1 positive to negative mass ratio
delivers high energy and power densities (133 W h kg at 142 W kg’ and 51 W h kg at 25 600
W kg'). Furthermore, within a discharge time of 1 min, the device reaches 19 000 cycles with
full capacity retention, delivering ca. 100 W h kg at 5600 W kg'.

Additionally, these anodes were also tested in combination with graphene-faradaic
materials to achieve high energy densities at low power rates.[3]
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