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Fig. S1 X-ray diffraction pattern of Li; sFeg 75Ti475015.
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Fig. S2 X-ray diffraction patterns of Li,_,Cr3, Tis 5,01, (0<x<1).
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Fig. S3 Rietveld refinement plots of the X-ray diffraction patterns for Li; gFeg 15Ti4.95012,
Li3 7Feg45Ti4 85012, Li3 95Crg 15T149012, Li3 9Cr3T14 8012, Liz 85Crg45Tis 7012, Liz 67Cr0.09T14340,, and

Li3.33Cr;,01Ti3 66012
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Fig. S4 Energy-dispersive X-ray analysis of Li; 7Fe( 45T145501, collected from an energy-dispersive X-ray
analyzer (NORAN NSS202E). The obvious C peak shows the existence of carbon created in the synthesis

of Fe?* doped LTO.
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Fig. S5 Relationships between Z ' and @ " of (a) Lig,Fes, Tis ,O; (0<x<0.15) and Liy Cr3,Ti5,,01,
(0=x<1) electrodes at low frequencies.
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Table S1 Rietveld refinement results of the X-ray diffraction patterns for Lis , Fe;, Tis O, (0<x<0.15) and Lis Cr3, Tis 05 (0<x<1).

Spinel Liy 5 Fe;, Tis O1,, space group: F dgm(cubic)

Spinel Liy ,Cr3,Tis 5,012, space group: F dgm(cubic)

Composition b 0 0.05 0.1 0.15 0.05 0.1 0.15 0.33 0.67 1
[Lizgo7Tiooo [LizgssTions [Lizes3Tioss [LizazoTioss [LizgoaTiooo [LizgssTioor [LizosoTioos [LizesiTioos [LizsosTiono [LizgagTions
’ 3JsalLi100s T slsa[LiroasF  7lsalLiria7F  olsalLii230F  6lsa[LiooseC  slsa[Lioo1sC  olsalLiosooC  olsa[Lio730C  alsa[Lio434C  2]sa[Lig172C
Nomlna.l ) 13997]16a[O12  €0.15Tlasos]i  €03Tlaseslic  €0asTiaza]i  ToasTlasoalis  TosTiazssliea  ToasTlaeeolis  ToooTiazmlie Tao1Tissselis  T3Tiasos]iedl
composition Joae @Onlee Ol wlOnlee Ol [Onkee Ol dOnlee Ol Onla
Lattice a 8.36122(3) 8.36535(4) 8.36974(4) 8.37460(4) 8.35922(3) 8.35763(3) 8.35616(3) 8.34972(3) 8.33761(3) 8.32699(4)
parameter (A)
Lil 0.999(1) 0.952(1) 0.888(1) 0.823(1) 0.998(1) 0.995(1) 0.987(1) 0.977(1) 0.965(1) 0.943(1)
a Til 0.001(1) 0.048(1) 0.112(1) 0.177(2) 0.002(1) 0.005(1) 0.013(1) 0.023(1) 0.035(1) 0.057(1)
Li2 0.167(1) 0.174(1) 0.190(1) 0.205(1) 0.159(1) 0.153(1) 0.148(1) 0.123(1) 0.072(1) 0.029(1)
16d Ti2 f 0.833(1) 0.801(1) 0.760(1) 0.720(1) 0.816(1) 0.797(1) 0.777(1) 0.712(1) 0.593(1) 0.471(1)
Fe/ - 0.025(-) 0.05(-) 0.075(-) 0.025(-) 0.05(-) 0.075(-) 0.165(-) 0.335(-) 0.5(-)
Cr
o o 1) 1) 1) 1) 1) 1) 1) 1) 1) 1)
z 0.26301(7) 0.26296(6) 0.26294(6) 0.26291(7) 0.26297(7) 0.26291(6) 0.26287(7) 0.26279(7) 0.26259(7) 0.26249(7)
R,, 0.1029 0.0953 0.0894 0.0908 0.1030 0.1010 0.1013 0.0995 0.0988 0.0933
R, 0.0787 0.0744 0.0689 0.0689 0.0787 0.0768 0.0774 0.0760 0.0762 0.0712
Xz 3.005 2.598 2.271 2.348 3.002 2.896 2.886 2.665 2.589 2.313

. . . . . . 2
f: site occupancy, z: fractional coefficient, R,,: weighted profile residual, R,: profile residual, and X : goodness of fit.
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Table S2 Properties of all the samples.

Sample Specific Ry R, Ow D Electronic Discharge  Charge Working  Capacity Capacity Capacity Capacity Capacity Capacity
surfaice (Q) (Q) (Q's%)  (ecm?sh conductivity ~ potential potential ~ potential  at 0.5 C at1 C at2 C at5C at 10 C retention
area (S-em™) at0.1 C at0.1C at0.1 C (mAhg!) (mAhg?) (mAh g) (mAh g) (mAhg') over 200
(myg™) (mV) (mV) (mV) cycles (%)

LisTis04, 3.6 323 893 109 5.74x10°5  <1x107? 1555.9 1574.8 1565.4 166 143 105 33 11 -

LizoFeg 15Tig 05012 4.4 2.68 625 7.78 8.11x10713 1.9x1078 1539.2 1583.5 1561.4 161 151 131 82 39 -

Lis gFeo3Tis9012 4.0 3.66 58.8 7.58 1.14x10°%  8.9x10°8 1531.4 1581.4 1556.4 152 148 137 100 57 -

Liz 7Fe45T14 85012 43 3.00 644 822 6.89x10°15 1.7x1077 1523.4 1578.0 1550.7 149 136 104 61 36 -

Li;95Cro 15Ti4.9012 2.6 2.85 81.6 144 6.37x10°5  3.4x10°8 1550.7 1574.2 1562.5 158 136 101 50 21 -

Li3 9Crg3Tis 5012 24 244 628 9.87 1.63x10714  4.7x1078 1548.8 1571.8 1560.3 154 134 104 58 25 -

Li; g5Crg.45Ti4 7012 2.0 235 654 129 1.30x10°%  5.5x10°8 1546.6 1570.8 1558.7 147 128 97 43 17 -

Li3 7Cr99Tis 34012 1.9 281 740 173 8.37x10°15  6.7x10°8 1536.1 1566.8 1551.5 145 126 94 47 20 -

Li333Crp01 Tiz 66012 1.9 2.82 61.8 9.23 2.92x10-14 1.1x107 1517.5 1552.8 1535.2 141 132 118 83 42 -

LiCrTiO,4 2.5 396 515 577 4.25x10°14 1.3x107 1503.5 1544.5 1524.0 138 129 118 97 70 -

Liz gFeq3Tis 9012 - - - - - - 1534.9 1578.0 1556.5 158 154 148 130 106 117

/MWCNTs

LiCrTiO4 - - - - - - 1507.0 1535.9 1521.5 141 137 131 120 106 94.6

/MWCNTs-post

LiCrTiO,4 - - - - - - 1508.5 1529.9 1519.2 140 137 133 128 120 95.9

/MWCNTSs
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Table S3 Electronic conductivities of LTO materials using different dopings, all of which were measured

using the same two-probe method [12,13].

Nominal LisTis LissFepss LiCr  LisgsCogis  LisgsAlgis  LisTages LisosGagis Lis.oMgoAlAlms
formula Oy, Tiy 5501, TiOs  Tis 901 Tis 9042 Tis05012  Tis 9012 Tis 3501,
Electronic

<1x 1.7x 1.2x 1.3x 1.1x% 1.0x 2.0% 7.9%
conductivity

10-° 107 107 10-° 108 10-° 10-° 10-°
(Scem™)
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