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Introduction

Lithium-ion batteries (LIBS)
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« Better cyclability
« High voltages
« negligibly low self-discharge rates

Why dope NMC811 with Copper?

Increase capacity
Increase stability
Enhance conductivity



Applications

.

Mass erergy ~ \/— =
storage system i
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Niu, H. et al, 2021. Recent Advances in Application of lonic Liquids in Electrolyte of Lithium lon
Batteries. Journal of Energy Storage, 40, p.102659.
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Aim

To improve NMC811 cathodes’ capacity and mitigate its
drawbacks

Thus far there are no reports on Cu doped NMC811
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Experimental

. Coin cell cap (20mm) )
Two step synthesis method |
Spacer (Stainless steel, 16 mm ) ¢ o

* Co-precipitation e o (14 )
1 SOlId State Separator (Celgard, 16mm) Q

Cathode active material
(Carbon+P-/C-NCM+Binder, 12mm)

Characterization
TGA, XRD, XPS, SEM, FTIR and
eleCtrOChem|Ca| performan ce Negi R.S., EIm M.T., 2022. Reproducible long-term cycling

data of Al,O5 coated LiNig, 70C0q 15MnNg 150, cathodes for
lithium-ion batteries. Sci Data 9, 127.
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Results
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Fig. 1. The TGA and DTG curve of the as-prepared host (NMC811)

sample.
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Cu-NMC811
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Fig. 2: The diffraction pattern for the NMC811 and Cu-NMC811

samples.
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Fig. 3: The surface SEM images of (a, b) NMC811, (c, d) Cu-NMC811
at low and high magnification, respectively.
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Fig. 4. The XPS spectra for (a) Ni, (b) Mn and (c) Co 2p of the
NMC811 and Cu-NMC811.
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Fig. 5: The FTIR spectra of the NMC811 and Cu-NMC811.
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Fig. 6: The voltage profiles of (a) NMC811 and (b) Cu-NMC811

cycled at the rate of 0.1 C.
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Fig. 7: The galvanostatic (a) charge and (b) discharge of the NMC811
and Cu-NMC811 samples at 0.1 C.
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Fig. 8: The Coulombic efficiency versus cycling number for the NMC811
and Cu-NMC811 nanopowders.
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Conclusion

TGA/DTG curves confirmed the formation of NMC811 with
annealing temperature of 850 °C.

The XRD results showed that the NMC811 and Cu-NMC811
corresponded to hexagonal a-NaFeO, structure with R- 3m
space group.

XPS revealed the oxidation states on the surface of the
nanopowders.

SEM showed the morphology of polyhedron-like for NMC811
and rock-like particles for Cu-NMC811.

FTIR displayed vibration bands belonging to NMC811.

The electrochemical performance of Cu-NMC811 improved the

compered to NMC811.
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