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Figure S1. (a) Interplanar crystal spacings of crystal plane (110) and corresponding fast Fourier
transformation (FFT) calculated from the blue marked regions of CDLCO; (b) TEM image of
CDLCO together with the measured lattice spacing for the marked region; (c) TEM image of

CDLCO together with the measured lattice spacing for another marked region.



Figure S2. SEM image of nano-CoOOH.
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Figure S3. Materials synthesized with different precursors under the same reaction conditions: (a)

CDLCO by nano-CoOOH precursors, (b) ATMLCO by Co3;04 precursors.

S-4



(ad) (b4)

Figure S4. SEM and EDS elemental mappings of Co, Ti, Al, Mg: (a-a4) CDLCO, (b-b4)

ATMLCO.
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Figure S5. The equivalent circuit models used for the fitting of EIS data.
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Table S1. The doping concentration of Al, Mg, Ti in BLCO and CDLCO obtained from ICP.

Samples ICP wt%
Al Mg Ti
BLCO 0 0 0
CDLCO 0.4908 0.1083 0.0971

Table S2. Atoms occupancy of BLCO from Rietveld refinement by the XRD.

Atom Site X y z Occupancy
Li 3a 0 0 0 1
Co 3b 0 0 0.5 1
Q) 6¢ 0 0 0.24454 1

Table S3. Atoms occupancy of CDLCO from Rietveld refinement by the XRD.

Atom Site X y z Occupancy
Li 3a 0 0 0 0.996
Mg 3a 0 0 0 0.004
Co 3b 0 0 0.5 0.980
Al 3b 0 0 0.5 0.018
Ti 3b 0 0 0.5 0.002
0] 6¢ 0 0 0.2437 1
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Table S4. Comparison of electrochemical properties of the reported LiCoO,-based LIBs at the

high cut-off voltage of 4.6 V.

Modified strategies

Current density

Cycle number

Capacity retention

Ref.

Mg-doping
W-doping
Mn doping
Ni-Mn co-doping
Al-Zn co-doping
Al-doping, F coating

Mg doping, ZrO,F,

coating
Ti, Mg, Al co-doping

Al-Ti bulk co-
doping, Mg surface
doping

This work

This work

This work

270 mA-g!
274 mA-g!
185 mA-g!
185 mA-g!
185 mA-g!
274 mA-g!

155 mA-g!

137 mA-g!

70 mA-g!

1C
(1 C=150 mA-g)

5C

5C

100

100

100

100

500

200

100

100

200

100

200

600

84% (158 mAh-g)
72.3% (146 mAh-g")
55% (112.2 mAh-g!)
52% (103.48 mAh-g!)
65% (119.6 mAh-g!)
81.8% (170.7 mAh-g)

76.3% (136.6 mAh-g!)

86% (174 mAh-g)

78% (169.9 mAh-g!)

94.3% (183.5 mAh-g)

98.7% (146.1 mAh-g™!)

91% (134.8 mAh-g )
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