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Figure S1. SEM image and elemental EDS mapping of Ni, Co, Mn, O and all elements for the
intermediate oxides composite, the scale bar is 90 um in all figures.
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Figure S2. EDS spectrum and corresponding element composition of intermediate oxides
composite.
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Figure S3. Applied current plus vs. cell voltage for a single titration step of GITT curves.



<10

o
& Surface area=5.92m? g’

£ 8-

J

Q

S 6

o

o o .
s ,0""0’0 0,0'9:0/

© oo’ -9

@ e0? _ge

E % e’ Jo% *  _e-Adsorption
: - _9—0’ e

= 053_0 -a-Desorption
> 00 02 04 06 08 10

Relative pressure (P/P,)

Figure S4. N2 adsorption/desorption isotherms of NCM622 nanobricks.
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Figure S5. Typical XRD pattern and SEM images of NCM622 electrode after long-term 200 cycles at

0.5 C rate.
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Figure S6. Equivalent circuit model is used for fitting the experimental results. Rs: solution resistance,
Ry: surface film resistance, related to Li-ions diffusion in the cathode electrolyte interface (CEI), and
Ret: charge transfer resistance, CPE: constant phase element, Wo: Warburg element (open).



Table S1. Unit cell parameters for the two fundamental phases of Ni(OH)2.

. a-Ni(OH): B-Ni(OH);
Space group Di,;/P3Im/No.162  D3,/P3Im/No.164
a=b 3.08 A 3.126 A
c 8.0A 4.605 A

a=p3=90°vy=120°

Table S2. X-ray diffraction parameters of a-Ni(OH)2 based on JCPDS No.38-0715.

Miller indices

dA) 200 1(@.u)

(hkl)

(003) 779 11349  100.0
(006) 391 22735 70.0
(101) 2.68 33458 500
(012) 260 34412 500
(015) 232 3877 500
(018) 1.97 4599  20.0
(110) 1.54 5998  50.0
(113) 151 6125 20.0

Table S3. X-ray diffraction parameters of 3-Ni(OH)z based on JCPDS No. 14-0117.

Miller indices

dA) 200 l1(@.u)

(hkl)

(001) 461 19.258 100.0
(100) 271 33.064  45.0
(101) 233 38541  100.0
(002) 230 39.098 22
(102) 1.75 52.100  35.0
(110) 1.56  59.052  25.0
(003) 1.53 60240 <1
(111) 148 6273 16.0

Table S4. The ICP-OES results of NCM622 nanobricks.

Li Ni Co Mn
Weight ratio (%) 6.97 35.03 11.50 11.12
Molar ratio (%) 1.03  0.61 020 0.20

Table S5. Atomic site information and crystallographic data for NCM622.

Atom Wyck. a b c Occ. Ui/Ue*100
Lil 3a 0 0 0 0.946 1.89
Ni2 3a 0 0 0 0.054 1.89
Li2 3b 0 0 0.5 0.010 0.70
Nil 3b 0 0 0.5 0.590 0.70
Col 3b 0 0 0.5 0.200 0.70
Mnl 3b 0 0 0.5 0.200 0.70
02 6¢ 0 0 0.25661(12) 1.000 0.54

Lattice parameters (A) a=b=2.86770(4), c =14.21426(27), a =B =90°, y = 120°

Cell volume 101.2333(28) A3




