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Figure S1. XPS spectra of Te 3d from (a) copper telluride nanocubes and (b)
copper telluride nanosheets.
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Figure S2 SEM images and size distributions of copper telluride nanocubes
prepared from different reaction times: (a, d) 5min, (b, e) 6min, and (c, f)

8min.
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Figure S3 SEM images and size distribution of nanostructures prepared using
different CuCl concentrations at 250 C: (a, d) 0.2 M, (b, e) 0.05 M, and (c, f)
0.01M.
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Figure S4 (a-b) SEM images of samples prepared at 230 C and 270 Cusing
0.02 M CuCl; (c) size distribution of sample prepared at 230 ‘C; (d) XRD pattern
of sample prepared at 270 C.
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Figure S5 (a) SEM image, (b) size distribution and (c) X-ray diffraction pattern
of copper telluride nanocubes synthesised with a ratio of 10 (CuCl/TOPTe).
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Figure S6 XRD patterns of samples prepared in oleic acid, TOPO and oleylamine.
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Figure S7 SEM images and XRD patterns of nanocubes prepared by adding
small amount of ligands into TOP: (a) oleylamine; (b) TOPO; (c) oleic acid.
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Figure S8 XRD and SEM images of samples prepared with different copper

precursors. (a) XRD patterns; (b) CuBr; (c) CuCly; (d) CuF,; (e) Cu(CH3COO),; (f)
Cu(acac),. All scale bars are 200 nm.
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Figure S9 XRD and SEM image of precipitate obtained by heating CuF, in TOP at

250 °C for 10 min.
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Figure S10 XRD and SEM image of product obtained by heating CuCl in

oleylamine at 250 C for 10 min.
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Figure S11 Different Cu,,Te sheet structure synthesised under different
temperatures and CuCl concentrations. (a) TEM of sample synthesised with
0.02 M CuCl at 230 °C; (b) sample obtained from 0.02 M CuCl at 270 C; (c)
sample synthesised with 0.05 M CuCl at 250 C; (d) sample synthesised with
0.005 M CuCl at 250 C.
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Figure S12 Ex-situ XRD for Cu2-xTe electrodes stopped at different voltage
plateaus: (a) voltage state of the plateaus; (b) ex-situ XRD for the 4 electrodes.
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2. Synthesis of hollowed Cu,..Te nanoparticles.

In order to investigate the effect of materials shapes on battery
performance, hollowed Cu,.,Te nanoparticles were synthesised as followed:
Cu(acac), (0.25 mmol), HDA (4.18 g), and TOP (2 ml) were loaded into a 100
ml three neck flask. After being degassed at 100 ‘C for 30 min, the mixture
was heated to 250 C under protection of Ar and a yellow copper precursor
solution formed. The solution was kept at 250 ‘C for 10 min to let the
temperature stable and the solution changed into brown, 125 ul, 1 M
TOPTe solution was swiftly injected into the copper precursor. The
temperature of the copper precursor decreased no more than 1 C and was
kept at 250 ‘C for another 10 min, the solution turned into black. The
product was purified by repeatedly precipitating and re-dispersing in
ethanol and dichloromethane, respectively.
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