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Figure 2 | Structure and composition of graphene-coated nano-spiky Ni and as-fabricated
TRPS material. a, SEM image of GrNi particles. b, TEM image of a single Ni spike with a
uniform graphene coating. The inset shows a GrNi particle with a typical nano-spiky
structure. ¢, High-resolution TEM of the conformal graphene layer on GrNi with a thickness

of 5-10 nm.
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Figure 3 | Physical properties of TRPS film. a, TRPS film conductivity as a function of the
volume fraction for different conductive particle fillers (spiky Ni, GrNi and spherical Ni). b,
Dependence of the relative resistance of a freestanding TRPS film (~50 pum) on its bending
radius. Inset shows the TRPS film rolled on a glass tube with a diameter of 4 mm. c, Resistivity
changes of different TRPS films as a function of temperature. The resistivity of PE/GrNi with a
1 vol% loading of GrNi remained large at 2090 °C owing to an insufficient number of
conductive pathways. d, Dependence of resistance on time for PE-based composites with

different conductive fillers on heating. The resistance of PE/GrNi increased by 108 in <1 s.
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Figure 4 | Battery performance. f, Cycling behaviour of normal and safe LiCoO, batteries at
25 °C in the potential window of 3.0-4.3 V. They show similar specific capacities
~125mAh/g) and capacity retention (~95% after 50 cycles), indicating the excellent
electrochemical stability of the PE/GrNi on the cathode side. h, Capacity summary of the

safe LiCoO, battery cycling between 25 °C and shut-down. The near-zero capacity at 70 °C

indicates full shut-down.
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