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Fig. S7 The full spectra of in-situ XRD characterization for a LCO and b LCO-Ti/P during the first charge-discharge process
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Fig. S8 EIS spectra of a LCO-Pand b LCO-Ti based on the 1st, 5th, 10th, 50th and 100th cycles

[image: ]
Fig. S9 a Linear fit of the cell voltage as a function of the τ1/2. b Single titration step of GITT curve for LCO-Ti/P. c DLi+ calculated from GITT during 100th cycle of the discharging process of all samples
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Fig. S10 The models of interface structure of different crystal planes between Li2TiO3 and LiCoO2: a Li2TiO3(002) and LiCoO2(104), b Li2TiO3(202) and LiCoO2(003)
Table S1 Comparison of electrochemical performance with the results in the literature
	Modified cathodes
	Voltage range(V);
Temperature
	Current density (mA/g)
	Initial capacity  (mAh/g) (current rate)
	Capacity after n-cycles (mAh/g)
	Capacity retention
	Ref.

	Li3PO4 and AlPO4 -coated with Al and P -doped LiCoO2
	3.0-4.6
RT
	1 C = 274
	214.1 (0.1 C)
	180.4 (200th, 0.5 C)
	88.6%
	[1]

	BaTiO3 and TiO2-coated with Mg and Ti -doped LiCoO2
	3.0-4.6 
RT
	1 C = 200 
	208.8 (0.5 C)
	150.7 (300th, 1 C)
	75.0%
	[2]

	Li1.5Al0.5Ti1.5(PO4)3 -coated LiCoO2
	3.0-4.6 
RT
	1 C = 274 
	214.6 (0.2 C)
	180.3 (100th, 0.5 C)
	88.3%
	[3]

	
	3.0-4.6 
45℃
	
	
	160.9 (100th, 0.5 C)
	72.9%
	

	ZnO -coated and Al -doped LiCoO2
	3.0-4.6 
RT
	1 C = 185 
	183.9 (1 C)
	120.8 (500th, 1 C)
	65.7%
	[4]

	Mg -doped LiCoO2
	3.0-4.6 
RT
	1 C = 270 mA/g
	204 (0.2 C)
	158 (100th, 1C)
	84%
	[5]

	Spinel LiNi0.5Mn1.5O4 -coated LiCoO2
	3.0-4.6 
RT
	1 C = 220 
	219 (0.5 C)
	156.8 (55th, 0.5 C)
	71.6%
	[6]

	Ti and Mg and Al -doped LiCoO2
	3.0-4.6 
RT
	1 C = 274
	202.3 (0.5 C)
	174 (100th, 0.5 C)
	86%
	[7]

	Ti and Mg and Al -doped LiCoO2
	3.0-4.6 
RT
	1 C = 140
	224.9 (0.1 C)
	169.9 (200th, 0.5 C)
	78%
	[8]

	F-doped Al2O3 -coated LiCoO2
	3.0-4.6 
RT
	27.4
	208.6 (27.4mA/g)
	185.3
(100th, 27.4mA/g)
	89.1%
	[9]

	LiAlO2 -coated LiCoO2
	3.0-4.6 
RT
	20
	198.7 (20mA/g)
	172.2 (50th, 20 mA/g)
	86.7%
	[10]

	Dual-element Ti and P modified LiCoO2
	3.0-4.6 
RT
	1 C = 200 
	211.6 (0.1 C)
193.8 (1 C)
	166.1 (100th, 1 C)
130.4 (300th, 1 C)
	85.7%
67.3%
	This work



[bookmark: _Hlk107433825]Table S2 Relative percentages and binding energies of O species in O 1s XPS spectra
	Sample
	Relative content (%)
	Binding energy (eV)

	
	Co–O
	Ti–O or P–O
	C=O
	C–O
	Co–O
	Ti–O or P–O
	C=O
	C–O

	LCO-P
	44.07
	39.68
	8.16
	8.09
	529.08
	530.80
	532.00
	533.18

	LCO-Ti
	9.05
	8.39
	40.63
	41.93
	529.52
	531.40
	532.00
	533.17

	LCO-Ti/P
	39.19
	37.31
	13.62
	9.88
	529.51
	531.04
	532.00
	533.17
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Table S3 Relative percentages and binding energy of Co3+/Co2+ in Co 2p 3/2 XPS spectra
	Sample
	Relative content(%)
	Binding energy(eV)

	[bookmark: _Hlk72616353]
	Co3+
	Co2+
	Co3+
	Co2+

	LCO
	73.63
	26.37
	779.66
	781.17

	LCO-P
	73.99
	26.01
	779.52
	781.06

	LCO-Ti
	73.47
	26.53
	779.87
	781.40

	LCO-Ti/P
	82.50
	17.50
	779.95
	781.59



Table S4 EIS fitting results of LCO-Ti and LCO-P
	Samples
	Cycle number
	Rs (Ω)
	Rf (Ω)
	Rct (Ω)
	Samples
	Cycle number
	Rs (Ω)
	Rf (Ω)
	Rct (Ω)

	LCO-Ti
	1st
	1.48
	12.27
	25.53
	LCO-P
	1st
	2.83
	80.71
	347.90

	
	5th
	1.11
	16.18
	128.20
	
	5th
	4.28
	13.41
	100.60

	
	10th
	1.59
	18.98
	193.10
	
	10th
	4.82
	13.68
	156.80

	
	50th
	1.30
	15.78
	701.30
	
	50th
	2.47
	19.40
	539.70

	
	100th
	1.96
	26.75
	1048.00
	
	100th
	1.17
	18.63
	952.60



The Analysis Details of Galvanostatic Intermittent Titration Technique (GITT) 
The GITT experiments were performed with coin-type cells at charge/discharge at 0.1 C for 0.5 h with 2 h relaxation time between each pulse (voltage range of 3.0–4.6 V). The diffusion co-efficient of Li+ can be calculated according to the following formula: 

Where τ is the time of the constant current pulse; S represents the contact area between the cathode active material and the electrolyte; ΔEt is the voltage change before and after the constant current pulse, and ΔEs is the steady-state voltage change. VM, MB and mB are the molar volume, molar mass and mass of the electrode material, respectively. The value of VM is obtained from the Rietveld refinement results of GSAS. L is the diffusion length.
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