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Fig. S1. SEM image and grain size distribution of CSH-LATP-xLiTFSI(650). (a,fk): x=0; (b,g,1):
x=0.05; (c,h,m): x=0.1; (d,i,n): x=0.15; (e,j,0): x=0.2.
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Fig. S2 EIS results of (a) CSH-LATP(650) and (b) CSH-LATP-0.1LiTFSI(650) at different

temperature.
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Fig. S3 digital images of (a) CSH-LATP(650) and (b) CSH-LATP-0.1LiTFSI(650).
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Fig. S4 Relative density of LATP pellets at different experiment condition and the digital

images of H-LATP(650) at bottom right.
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Figure S5 The SEM images of the cross section of CS-LATP-0.1LiTFSI.
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Fig. S7 (a,b) The SEM images of the cross section of H-LATP(850). (c) EIS results of H-
LATP(850) at room temperature.



Fig. S8 Electron diffraction pattern of (a) area A, (b) area B, (c) area C and (d) area D of Fig.
4a.
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Fig. S9 XPS spectra of CSH-LATP(650): (a) F 1s; (b) O 1s; (c) S 2p.
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Fig. $10 Rietveld refined XRD pattern of LATP powder.
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Fig. S11 Enlarged views of (a) (113) and (b) (024) diffraction peaks.



Table S1 The hardness test results of LATP pellets at different experiment condition

Temperature of

Sample cold sintering H-IT/GPa HV E-IT/GPa
CSH-LATP(650) 130 0.357 33.0 36.18
CSH-LATP-0.1LiTFSI(650) 130 2.286 211.8 80.17
CSH-LATP-0.1LiTFSI(650) 200 5.041 466.9 114.72
H-LATP(900) / 5.133 475.4 115.00

Table S2 Rietveld fitting results of LATP and CSH-LATP-0.1LiTFSI(650) electrolyte samples.

Sample A azb (A) (B asp() y(°) V(A R,
group
LATP R-3C 8.49916  20.79765 90 120 1301.059 7.64
CSH-LATP-
0 1LiTFSI R-3C 8.49101 20.89296 90 120 1304.517 11.7

Table S3 Crystallographic data of LATP and CSH-LATP-0.1LiTFSI(650) electrolyte samples.

Sample Atom Site X y VA Occupancy
Li 6b 0 0 0 1.1277
Al 12c 0 0 0.14128 0.15
Ti  12c 0 0 0.14128 0.8126
LATP

P 18e 0.28952 0 0.25 1
01 36f 0.18539 0.98977  0.19037 1
02 36f 0.18245 0.15861 0.08133 1

Li 6b 0 0 0 1.2691
Al 12c 0 0 0.14131 0.15
Ti 12c 0 0 0.14131 0.8362

CSH-LATP-0.1LiTFSI(650)

P 18e 0.28830 0 0.25 1
01 36f 0.18231 0.99103 0.18898 1

02 36f 0.18750 0.16430 0.08169 1




Table S4 Comparison of the electrochemical performance using Li anode and LiFePO, cathdoe
and relative density and ionic conductivity of CSH-LATP-0.1LiTFSI(650) with other reported

works.
Initial
Ref Ionic conductivity Sintering discharge  Capacity decay
) atRT (S cm™) parameters capacity rate per cycle
(mAhg)
[1] 8.73x10* 900°C-6h 149.7 5.19%at 1C
[2] 4.74x10* 900°C-12h 157.6 4.92% at 0.1C
3 1.15x10* 154.7 5.75% at 0.2C
[
4 6.46x10* 139.72 7.24% at 0.5C
[4]
5 800°C-6h 130.1 4.8% at 0.5C
[
[6] 1.06x10-3 / 164 6.83% at 0.2C
7 900°C-10h 166.3 10.32% at 0.4C
(7] /
[8] 1.13x10* 800°C-2h 119.4 9.5% at 0.5C
This work: CSH-LATP- 7 g1 .4 650°C -2h 1497 4.17%at0.5C

0.1LiTFSI(650)
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