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Figure S1. Rietveld refinement results associated with the X-ray diffraction patterns of

(A) undoped LTO as well as of the corresponding Ca-doped LTO samples: (B) ‘x’
=0.15, and (D) ‘X’

©) x

=0.2.

=0.1,
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Figure S2. Calibration curves corresponding to the presence of (a) Ca, (b) Li, and (¢) Ti
elements, detected in the ICP-OES measurement.



Table S1. Atomic positions of the Ca-doped LTO structure, after refinement using the

cubic Fd-3m structure .

label elem mult X y Y/ frac
Lil Li+l1 8 0.125 0.125 0.125 1
Li2 Li+1 16 0.5 0.5 0.5 0.13(1)
Til Ti+4 16 0.5 0.5 0.5 0.8333
Ol 0-2 32 0.26246  0.26246  0.26246 1
Cas Cat2 16 0.5 0.5 0.5 0.03(1)




Table S2. Cell parameters after structural refinement using the DFT calculated model.

Space
Group: P11

a b c alpha beta gamma  volume

11.81(2) 11.83(2)  1449(1)  89.93) 89.9(3) 119.9(1) 1755.4(2)




Table S3. Atomic positions for the Ca-doped LTO structure after refinement using the
DFT calculated model.

label element mult X y z frac
Lil Li 1 0.247776 0.252224 0.878723 1
Li2 Li 1 0.252224 0.247776 0.121287 1
Li3 Li 1 0.413632 0.086368 0.203766 1
Ca4 Cat+2 1 0.086368 0.413632 0.796243 1
Li4 Li 1 0.417116 0.082884 0.45178 1
Li5 Li 1 0.082885 0.417115 0.54822 1
Li6 Li 1 0.25 0.25 0.500001 1
Li7 Li 1 0 0 0.000001 1
Li8 Li 1 0.747776 0.252224 0.878723 1
Li9 Li 1 0.752224 0.247776 0.121287 1
Lil0 Li 1 0.913632 0.086368 0.203766 1
Lill Li 1 0.586368 0.413632 0.796243 1
Lil2 Li 1 0917116 0.082884 0.45178 1
Lil3 Li 1 0.582885 0.417115 0.54822 1
Lil4 Li 1 0.75 0.25 0.500001 1
Lil5 Li 1 0.5 0 0.000001 1
Lil6 Li 1 0.247776 0.752224 0.878723 1
Lil7 Li 1 0.252224 0.747776 0.121287 1
Lil8 Li 1 0.413632 0.586368 0.203766 1
Lil9 Li 1 0.086368 0.913632 0.796243 1
Li20 Li 1 0.417116 0.582884 0.45178 1
Li21 Li 1 0.082885 0.917115 0.54822 1
Li22 Li 1 0.25 0.75 0.500001 1
Li23 Li 1 0 0.5 0.000001 1
Li24 Li 1 0.747776 0.752224 0.878723 1
Li25 Li 1 0.752224 0.747776 0.121287 1
Li26 Li 1 0.913632 0.586368 0.203766 1
Li27 Li 1 0.586368 0.913632 0.796243 1
Li28 Li 1 0917116 0.582884 0.45178 1
Li29 Li 1 0.582885 0.917115 0.54822 1
Li30 Li 1 0.75 0.75 0.500001 1
Li31 Li 1 0.5 0.5 0.000001 1
Til Ti 1 0.25 0 0.000003 1
Ti2 Ti 1 0 0.25 0 1
Ti3 Ti 1 0.08589 0.167965 0.66245 1
Ti4 Ti 1 0.167961 0.085886 0.337552 1
Ti5 Ti 1 0.414114 0.332039 0.337552 1
Ti6 Ti 1 0.332035 0.41411 0.66245 1
Ti7 Ti 1 0.332686 0.167314 0.66411 1
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xCaxTis01; based electrodes as a function of the scan rate from 0.5 to 5.0 mV/s; (c-¢)
Linear fit of the Warburg region from AC impedance with the inset of the Nyquist plot
for Ca-doped Lis<CasTisO;, (‘x’ = 0.1 and 0.15) electrode (c) before cycling, (d) after
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Figure S7. Charge capacity versus cycle number for ‘x’ =0, 0.1, 0.15, and 0.2 Ca-doped
LTO samples at a 1C charge rate.
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Table S4. R, as well as Dy, for each electrode, including data for both undoped and Ca-
doped materials, using the circuit shown below the table. Circuit A was used to fit the
electrodes before cycling, while circuit B was used to fit the electrodes in cycle 50, both
after lithiation and de-lithiation.

Active material Condition R (Ohm) Dyi+ (cmzs'l)
LisTisO12 (‘x” = 0) Before cycling 22.4 6.2:107"
After lithiation 5.9 6.1-107"
(cycle 50)
After de-lithiation 15.7 1.5-10"
(cycle 50)
LisxCa,Ti5015 Before cycling 12.5 2.8-10™"2
(‘x> =0.1)
After lithiation 5.6 5.2:10"
(cycle 50)
After de-lithiation 6.8 9.7-107"
(cycle 50)
LisCa,TisO1, Before cycling 17.7 4210
(‘x> =0.15)
After lithiation 6.8 2.8-10"
(cycle 50)
After de-lithiation 6.2 1.1-10"
(cycle 50)
LisCa,TisO1, Before cycling 11.9 3.2:10"
(‘x’=0.2)
After lithiation 5.5 4.1-10™"
(cycle 50)
After de-lithiation 53 4,610

(cycle 50)
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Figure S10. The equivalent electrical circuits used to fit the impedance spectra of the
cells both (A) before and (B) after cycling.
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