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Introduction

A promising technique to improve LIBs is to construct a
robust surface of carbon on Ni-rich cathodes to
eliminate surface degradation and enhance battery

Results

Carbon coated NMC111 experiences a decrease in specific capacity. Pyrolysis parameters must be changed to
maintain the measured specific capacity of untreated NMC111.
Pre-treatment and longer pyrolysis time of urea increases the capacity of NMC111 coated with urea.
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cycling but also increase the surface stability against a
moisture environment.

Next Steps

Preliminary voltage profiles of the first 10 cycles of NMC111

and NMC532. gas for 2 hours, synthesized with NMC111 at 350 °C under N, gas for
Surface 2h, compared with preliminary data of pure NMC111.
N Carbon » X-Ray Photoelectric Spectroscopy (XPS)
yrolysis T T T T T T T T T T T T T T T T T T T T T T T T T . . . . .
Re‘ti"”St a) —— NMC Theoretical b) —— NMC Theoretical Untreated Urea * Cycling using BiolLogic battery testing
\ Lol —— NMC C-PT6h/1h NMC U-PT6h/Lh —— Urea Pre-Treated 2h (350 °C) " : :
 [T— B - _ ~ —— Urea Pre-Treated 6h (350 °C) * Optimize the pyrolysis parameters (time and
~ Post-annealing Ni-rich = < 3 temperatu re)
Bulk > > >
Figure 1 The low-temperature pyrolysis creates a surface carbon coating and a 8 g’ g
reconstruction layer in a Ni-rich cathode. FE-’ l | || 9 L l || Q
= = =
5 References
Carbon Source with Active Material —— = C_EG EU Té “ W

4 | elo o o0 o o \ ///’ B o) = . .

pR— O J )_ T —r - z 2 > [1] Gang Chen et al. A robust carbon coating strategy toward Ni-

mwﬁwm rich lithium cathodes, Ceramics International, Volume 46, Issue

Decomposed sss gggogen i NMCS811/C LA A M \ . 13, 2020
Gas —_— 1 : S — — I . —— F_—_j . ! ! . ! . ! [2] Nutthaphon Phattharasupakun et al. Core-shell Ni-rich NMC-
Heat Heat treatment 10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80 0 500 1000 1500 2000 2500

26 (°)

26 (°)

Raman Shift (cm™)

Nanocarbon cathode from scalable solvent-free mechanofusion

Schematic drawing of the pre-annealing process [1]. for high-performance 18650 Li-ion batteries, Energy Storage

Materials, Volume 36, 2021

S

X-Ray Diffraction (XRD) Spectra of a) cellulose and b) urea pre-treated at 350 °C under
N, gas for 6 hours, synthesized with NMC111 at 350 °C under N, gasfor 1 hour.

Raman Spectroscopy of urea with various pre-
treatments times.
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