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Supplementary Figure 1. a SEM image for the surface of the pellet fabricated by cold pressing
the 300 °C-annealed LTC powder under 350 MPa. b The relative density of the cold-pressed
pellet of 300 °C-annealed LTC and those of the cold-pressed pellets of several widely studied

compressible solid electrolytes'. The pressures used for fabricating the pellets are all



300 °C-annealed Ly?/

Supplementary Figure 2. Solubility test of 300 °C-annealed LTC. After 43mg 300 °C-annealed
LTC was poured into 4 mL dimethyl carbonate (DMC), the former completely dissolved. During
this procedure, the originally colorless solvent (left) became a pink solution (right). The
solubility test was conducted in an Ar-filled glovebox (water and oxygen contents both below

0.01 ppm) at 25 °C.
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Supplementary Figure 3. CV curves of the Li13Sis | LPSCI | LZC | LTC+C cell at 0.5 mV s and

25 °C.
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Supplementary Figure 4. Differential capacity against voltage (dQ/dV) curves corresponding

to the initial charge/discharge curves for the Li-In | LPSCI | LZC | LTC cell shown in Figure 3a

of the main text.
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Supplementary Figure 5. Electrochemical performance of the Li@Li-Ag | LPSCI | LZC | LTC cell.
a The initial charge/discharge curves under 9.5 mA gt at 25 °C. b, ¢ Rate capability at 9.5, 19.0,
31.4, 47.6, 95.2 and 190.4 mA g! at 25 °C. d Long-term cycling performance under 47.6 mA

g1 at 25 °C. All the cells were operated at 2.82—3.42 V vs. Li/Li*.
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Supplementary Figure 6. Differential capacity against voltage (dQ/dV) curves corresponding

to the charge/discharge curves of the 2™ cycle for the Li-In | LPSCI | LZC | LTC cell shown in

Figure 5a of the main text.
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Supplementary Figure 7. Differential capacity against voltage (dQ/dV) curves corresponding

to the initial charge/discharge curves for the single-LTC cell shown in Figure 6a of the main

text.

8/19



Supplementary Figure 8. SEM images of the 300 °C-annealed LTC powder.
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Supplementary Figure 9. The initial charge curve of the Li-In | LPSCI | LZC | LTC cell (2.2-2.8

V vs. Li-In/Li*) under 9.5 mA g1 at 25 °C, with the states of charge (SOCs) indicated.
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Supplementary Figure 10. The full widths at half maximum (FWHMs) of the (331) X-ray

diffraction peak of the pristine LisTiClg and that of LisTiCls after 1000 cycles under 95.2 mA g*

at 25 °C. Both Li3TiCle samples were analysed as electrodes, rather than powders.
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Supplementary Figure 11. The initial discharge curve of the Li-In | LPSCI | LZC | LTC cell

(1.1-2.0 V vs. Li-In/Li*) under 9.5 mA g at 25 °C, with the states of charge (SOCs) indicated.
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Supplementary Figure 12. XRD patterns of the commercial TiClz-AlCl; (Alfa Aesar, TiCl3 76.0—
78.5%) and the TiClz acquired by purifying the former. Detailed purification procedures were

described in Methods.
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Supplementary Figure 13. The photograph (a) and schematic illustration (b) of the mould used

for assembling the all-solid-state cells in the present study.
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Supplementary Figure 14. a Secondary electron SEM image of the cross section of the Li-In |

LPSCI | LZC | LTC cell. b The corresponding EDS mapping result.
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Supplementary Figure 15. a Secondary electron SEM image of the cross section of the single-

LTC cell. b The corresponding EDS mapping result.
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Supplementary Table 1. Rietveld refinement result from the XRD data of the as-milled LTC.
The space group is C2/m. The refined lattice parameters are a = 6.350(11) A, b = 10.882(2) A,

€ =6.337(10) A, and B = 110.164(29)°. The unit-cell volume is 411.00(12) A3.

Atoms X y z Occ. site Sym. Uiso (A2)
Li1 0 0.170(5)  1/2 1 4h 2 0.211(10)
Li2 1/2 0 1/2 1 2 2/m  0.211(10)
Ti1 0 0 0 0851(8) 2a  2/m  0.037(6)
Ti2 0 0333(8) O 0.075(4) 4g 2 0.037(6)
ci 0.2410(12) 0.1615(6) 0.2328(9) 1 g 1 0.0104(25)
ci2 0.2573(17) O -0.2577(14) 1 4 m 0.0104(25)
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Supplementary Table 2. Rietveld refinement result from the XRD data of the 300 °C-annealed
LTC. The space group is C2/m. The refined lattice parameters are a = 6.3499(16) A, b =

10.8908(5) A, ¢ = 6.3526(15) A, and B = 110.120(4)°. The unit-cell volume is 412.504(11) A3.

Atoms X y z Occ. site Sym. Ui (A2)
Li1 0 0.170(4) 1,2 1 4h 2 0.108(7)
Li2 1/2 0 1/2 1 2d  2/m  0.108(7)
Ti1 0 0 0 0.754(4) 2a  2/m  0.0008(9)
Ti2 0 0.3295(22) 0O 0.123021) 4g 2 0.0008(9)
ci 0.2421(5) 0.16265(28) 0.2364(4) 1 g 1 0.0190(5)
ci2 0.2406(7) O -0.2302(7) 1 4 m 0.0190(5)
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