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high capacity of 108.9 mAh g@1 at a very high charge–discharge rate of 50C with a capacity retention of 80 % after
1000 cycles. This improved electrochemical performance resulted from the combination of stable redox reversibility of PI and
high electronic conductivity of the graphene additive. The graphene-based composite also exhibited much better performance than composites based on multi-walled carbon
nanotubes and the conductive carbon black C45 in terms of
specific capacity and long-term cycling stability under the
same charge–discharge rates.

A composite organic cathode material based on aromatic polyimide (PI) and highly conductive graphene was prepared
through a facile in situ polymerization method for application
in lithium-ion batteries. The in situ polymerization generated
intimate contact between PI and electronically conductive graphene, resulting in conductive composites with highly reversible redox reactions and good structure stability. The synergistic
effect between PI and graphene enabled not only a high reversible capacity of 232.6 mAh g@1 at a charge–discharge rate of
C/10 but also exceptionally high-rate cycling stability, that is, a

Introduction
tric vehicles, and various portable electronic devices.[1] So far,
LIBs have played an irreplaceable role in electric energy conversion and storage owing to their outstanding performance
in energy density, efficiency, and cyclability.[2, 3] However, conventional inorganic electrodes such as LiCoO2, LiMn2O4, and
LiFePO4 have several issues that have restricted their advancement in LIBs, including safety, sustainability, and power density.[4] Recently, organic electrodes[5] such as conducting polymers,[6, 7] organosulfur compounds,[8, 9] radical polymers,[10–14]
and carbonyl compounds[15–21] have attracted worldwide attention owing to their sustainability and environmental friendliness.[22, 23]
Aromatic polyimides, as a typical family of organic carbonyl
compounds, have shown great promise for LIBs with theoretical capacities of approximately 400 mAh g@1 and operating voltages over 2.0 V versus Li/Li + .[15] Besides a high capacity and
high energy density, aromatic polyimides also provide additional merits that are not generally available in inorganic cathode materials. First, their outstanding mechanical strength,
flexibility, and thermal stability enable more flexible and safer
design of the electrodes.[18] Second, low cost in both synthesis
and recycling can be achieved because they are composed of
only naturally abundant chemical elements (C, H, N, O) without
any toxic heavy metals.[24] Third, the anhydride functional
groups can participate in direct electrochemical redox reactions with Li + ions and form a delocalized conjugated system
(Scheme 1).[18] Therefore, the mechanism of lithium storage is
transformed from the intercalation process of inorganic cathodes to chemical bond-conversion reactions, which has intrinsic
fast lithium-ion-reacting kinetics.[22] Nevertheless, the low mass
density and intrinsic electrical insulation of aromatic polyimides hinder high-rate performance and require more than
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