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Lithium-ion capacitor (LIC) is a kind of hybrid device which combines an electrode 
of lithium-ion batteries (LIB) and an electrode of supercapacitors (SC), possessing high 
energy density of LIB and high power density and good cycle stability of SC. Li4Ti5O12 
has been known as a promising anode material of LIB because it has the advantages of 
abundant three-dimensional ion diffusion channels, almost no volume change during the 
charging/discharging process and stable charge-discharge platform. Three-dimensional 
porous graphene macrofoam has a large specific surface area, superior conductivity and 
large tap density, which acts as a new type of electric double layer capacitor material in 
recent years. In this paper, a kind of monodisperse Li4Ti5O12 nanospheres with a diameter 
of about 100 nm is synthesized via a robust strategy using titanium nitride (TiN), 
LiOH·H2O and polyvinyl pyrrolidone (PVP) as titanium source, lithium source and 
carbon source respectively[1]. The 3D porous graphene macrofoam is prepared by 
hydrothermal method using commercialized graphene oxide as precursor, and then high-
density porous graphene macrofoam (HPGM) and porous graphene macrofoam (PGM) 
are obtained by drying in 60 °C and freeze-drying   respectively[2]. The 3D porous 
graphene macrofoam is used as positive materials of LIC and Li4Ti5O12 is used as 
negative electrode, and a gel type LIC is assembled by adding polymer monomer of 
PETEA and initiator of AIBN to the liquid electrolyte, which will be subjected to in-situ 
polymerization reactions in the electrolyte when the cells are heated[3]. In comparison to 
LIC assembled with commercial activated carbon (AC), the electrochemical performance 
results show that the gel-type LIC with 3D porous graphene macrofoam delivers a 
maximum energy density of 69.6 Wh/kg, and the energy density could also maintain 48 
Wh/kg when the power density reaches 4.8 kW/kg, which is much higher than that of 
commercial LIC with AC 
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