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Table S1. The amount of residual lithium compounds for untreated NCA and treated NCA
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ARTICLE Journal Name
(1/2)Li.co LiOH Free-Li
Sample Powder [g] DIWater[g] Solvent [g] 2
[ppm] [ppm] [ppm]
Untreated 10 100 20 4,132 5,159 2,271
Treated 10 100 20 1,419 1,851 803

Table S2a. Rietveld refinement on the XRD pattern of the pristine Li;\Nigg3C00.11Alp.010, (untreated NCA)
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Space group : R3m

Ohex : 2.87148(1) A Chex : 14.1892(1) A Volume : 101.32 A3 S(Ruwp/Rexp) = 2.09
Atom Wyckoff position X \ z Biso Occupancy

Li 3b (] 0 0.5 1.00 0.915(5)
Niy 3b 0 (] 0.5 1.00 0.084(5)

Ni 3a 0 (] (] 1.3(1) 0.795(5)
Co 3a (] 0 0 1.3(1) 0.11

Al 3a 0 (] (] 1.3(1) 0.01

o 6¢c 0 (] 0.2560(6) 1.00 2.00

Table S2b. Rietveld refinement on the XRD pattern of the pristine Li;.,Nip gsC0g 11Al0.010; (treated NCA)

Space group : R3m

Ohex : 2.87079(2) A Chex : 14.1837(2) A Volume : 101.23 A3 S(Ruwp/Rexp) = 2.19
Atom Wyckoff position X y z Biso Occupancy

Li 3b 0 0 0.5 1.00 0.944(5)
Niy; 3b 0 0 0.5 1.00 0.055(5)

Ni 3a 0 0 0] 1.8(1) 0.824(5)
Co 3a (] 0 0 1.8(1) 0.11
Mn 3a (] 0 0 1.8(1) 0.01

(o] 6c 0 0 0.2574(6) 1.00 2.00

Table S3a. Rietveld refinement on the XRD pattern of the 2" cycled Li;Nig53C00.11Alp 010, (untreated NCA)

This journal is © The Royal Society of Chemistry 20xx J. Name., 2013, 00, 1-3 | 3

Please do not adjust margins



ARTICLE

Please do not adjust margins

Journal Name

Space group : R-3m

Ohex : 2.86535(3) A

Chex : 14.2248(2) A

Volume : 101.143 A3

S(Rwp/Rexp) = 1.63

Atom Wyckoff position X \ z Biso Occupancy
Li 3b 0 0 0.5 1.00 0.877(6)
Niy 3b 0 0 0.5 1.00 0.036(6)
Ni 3a 0 0 0 0.37(8) 0.843(6)
Co 3a 0 0 0 0.37(8) 0.11
Al 3a (] 0 0 0.37(8) 0.01
o 6¢ 0 0 0.2590(6) 1.00 2.00

Table S3b. Rietveld refinement on the XRD pattern of the 2" cycled Li;Nig s3C0g 11Alg.010- (treated NCA)

Space group : R-3m

Ohex : 2.86465(2) A

Chex : 14.2190(2) A

Volume : 101.052 A3

S(Rwp/Rexp) = 2.57

Atom Wyckoff position X y z Biso Occupancy
Li 3b 0 0 0.5 1.00 0.908(5)
Niy; 3b 0 0 0.5 1.00 0.030(5)
Ni 3a 0 0 0] 1.16(8) 0.849(5)
Co 3a (] 0 0 1.16(8) 0.11
Mn 3a 0 0 0 1.16(8) 0.01
(o] 6c 0 0 0.2593(5) 1.00 2.00
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Table S4a. Rietveld refinement on the XRD pattern of the 300t cycled Li;.4Nig.s5C00.11Al0.010, (untreated NCA)

Space group : R-3m

Ghex : 2.85826(7) A Chex : 14.2659(1) A Volume : 100.934 A3 S(Rwp/Rexp) = 2.37
Atom Wyckoff position X \ z Biso Occupancy

Li 3b 0 0 0.5 1.00 0.585(4)
Niy; 3b 0 0 0.5 1.00 0.059(4)

Ni 3a 0 0 0 0.45(6) 0.820(4)
Co 3a 0 0 0 0.45(6) 0.11

Al 3a 0 0 0 0.45(6) 0.01

o 6¢c 0 0 0.2595(4) 1.00 2.00

Table S4b. Rietveld refinement on the XRD pattern of the 300t cycled Li;\Nigg5C0g 11Alg.0105 (treated NCA)

Space group : R-3m

Ohex : 2.86152(1) A Chex © 14.2362(1) A Volume : 100.954 A3 S(Rwp/Rexp) = 2.49
Atom Wyckoff position X y z Biso Occupancy
Li 3b 0 0 0.5 1.00 0.770(5)
Niy 3b 0 0 0.5 1.00 0.045(5)
Ni 3a (] 0 0 0.72(7) 0.834(5)
Co 3a () (] 0 0.72(7) 0.11
Mn 3a 0 0 0 0.72(7) 0.01
o 6¢ 0 0 0.2595(5) 1.00 2.00
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Table S5a. Rate capability of untreated Li;,Nip gsC0g.11Alg 010, (untreated NCA)

Discharge capacities

C-rate
Cell No. 0.2 0.5 1.0 2.0
1 100 % 96.6 % 93.8 % 87.4%
2 100 % 96.9 % 94.4 % 87.3%
3 100 % 96.9 % 94.3 % 86.9 %
Average 100 % 96.8 % 94.2 % 87.2%

Table S5b. Rate capability of treated Li;,NiggsC0q11Alg 010, (treated NCA)

Discharge capacities

C-rate
Cell No. 0.2 0.5 1.0 2.0
1 100 % 97.2% 95.1% 88.0 %
2 100 % 97.3 % 95.3 % 88.7 %
3 100 % 97.2% 95.1 % 89.3 %
Average 100 % 97.2% 95.1% 88.6 %
6 | J. Name., 2012, 00, 1-3 This journal is © The Royal Society of Chemistry 20xx
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Table S6. Curve fitting results for the Ni K-edge EXAFS of untreated and treated samples at 2" charge and 2"¢
discharge state.

LiNi_ . .Co_ Al O, Shell CN R(A) o (x10™'A%) R-factor
2"d Charge Ni-O 6 1.883(2) 31(3) 0.00361
Untreated

znd Discharge Ni-O 6 1.916(1) 83(1) 0.00210

2" Charge Ni-O 6 1.879(3) 27(3) 0.00293

Treated
z"d Discharge Ni-O 6 1.931(3) 78(1) 0.00308
This journal is © The Royal Society of Chemistry 20xx J. Name., 2013, 00, 1-3 | 7
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Figure S1. EDX mapping of untreated Li;(Nigg3C0g.11Alp 010, cathode materials
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Figure S2. EDX mapping of treated Li;Nigg3C0g.11Alp 010, cathode materials
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Figure S3. SEM images of as-prepared (a) untreated NCA and (b) treated NCA materials.
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Figure S4. Schematic illustration of the lithium intercalation during discharge process before/after cycle.
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Figure S5. Structural parameters of the first coordination shell Ni-O for untreated and treated, respectively. Cyan

color: Ni-O bond length at 2" charge. Purple color: Ni- bond length at 2" discharge.
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Figure S6. Electrochemical impedance spectra (EIS) of untreated and treated sample at 300t cycle and the

equivalent circuits are shown as an inset.
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Figure S7. SEM images for (a) untreated and (b) treated sample at 300" cycle.
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Figure S8. A comparison of the average rate capability between untreated and treated Li;NiggsC0011Al010;

cathode materials
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Figure S9. Cycling performance of untreated and treated Li;,NisC0g 11Alg 010,
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