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Figure S1. XRD patterns of a) Oct, b) T-Oct, ¢) Poly and d) Plate crystal samples.
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Figure S2. a-c) Rietveld refinement of XRD patterns collected on 1 um T-Oct NMC333, NMC622
and NMC811 and d) changes in lattice parameters a, ¢ and c/a ratio as a function of Ni content in
the NMCs.
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Figure S3. a-b) Mn and Co Ls-edge sXAS spectra and c-d) K-edge hard XAS spectra collected on
1 um T-Oct NMC333, NMC622 and NMC811 samples.
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Figure S4. Soft XAS L-edge reference spectra of Ni, Mn and Co at different oxidation states.



NMGC532 10 um d)
a) o Observed 0 5 10
Calculated T
Background - 288} M -
= —— Difference £
s © LiNi,Mn _Co 0O,| £ p-0.
z WRp = 1.84% & -
2 a = 2.8571(5) 5 el
£ L ; ¢ =14.2374(8) - el
5 N 2 287t - .
] 1 ot [ T 1] g |
NEN o " NMC532 1 um | L L]
b) WRp: 1.84% 1427 - i
a=28771(1) s
¢ = 14.2587(8) O 4408 L -
5 g AN
AL c L,
= ® 1425 - .. .
2 o el
i3 > i
£ %_m____l N @ 14,24 - -m
F M 1 1 n 1 i 1 1
T — 497 b - m- cral -
NMC-532 0.1 um
C) WRp = 1.87% -m
a=2.8765 (1)
¢ =14.2578(8) © ="
S 49+ S .
. -
g -
g_& A R 4.95 : '
; W N LSV m Particle Size (um)
T T T T v T T T T T T ¥
10 20 30 40 50 60 70 80
24 (degrees)

Figure S5. Rietveld refinement of XRD patterns collected on T-Oct NMC532 crystal samples with
a size of: a) 10 um, b) 1 um, c¢) 0.1 um, and d) changes in lattice parameter a, ¢ and c/a as a
function of particle size.
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Figure S6. a) Mn and b) Co hard XAS K-edge spectra of Plate and T-Oct NMC333 crystal
samples, respectively.



Table S1. Chemical composition of NMC samples determined by ICP.

Samples Chemical
composition
Composition | Morphol | Size
ogy (Lm)
333/622 Oct 10 Lio.97Nio.3¢Mno.33C00.3302/ Lio.9aNio.so0Mno.10C00.2102
532 T-Oct 10 Li1.02Nio.51:Mno.30C00.2102
333/622 T-Oct 1 Lio.o5Ni0.35Mno.32C00.3302/ Lio.95Nio.61Mno.20C00.1902
532 T-Oct 1 Lio.97Nio.51Mno.30C00.2102
532 Poly 1 Lio.99Ni050Mno.31C00.2102
532 T-Oct 0.5 Lio.94Nio.51Mno 32C00.1902
333/532/622 T-Oct 0.1 Li1.03Nio.34Mno.33C00.3102/ Lig.97Nio.51:Mno 30C00.2102/
Lio.93Nio.58Mno.21C00.2002
333 Plate 0.1 Li1.00Nio.32Mno.34C00.3402
622 Plate 0.1 Lio.0sNi0.63Mno.19C00.1802




