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Fig. S1 (a) XRD pattern of prepared Li6PS5Cl electrolyte. (b) Nyquist plots of Li6PS5Cl at RT
Table S1 Electrochemical impedance spectroscopy (EIS) properties of Li6PS5Cl as calculated from the Nyquist plot
	Rbulk (Ω)
	RGB (Ω)
	Impedance (Ω)
	Area (cm2)
	Thickness (cm)
	Conductivity (mS cm-1)

	299.31
	37.14
	336.44
	0.2826
	0.171
	1.8
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Fig. S2 The critical current density (CCD) analysis of (a) SUS and (b) MoS2-15m. (c) The galvanostatic cycling test of MoS2-15m conducted at a current density of 0.5 mA cm−2 with an areal capacity of 1.5 mAh cm−2
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Fig. S3 CV curve obtained using a liquid electrolyte with (a) SUS and (b) MoS2-15m


Table 2 Redox reaction voltage value and equation with MoS2 based on liquid electrolyte
	Voltage (V)
	Redox reaction equation

	0.52
	LixMoS2 + 4Li+ + 4e- → 2Li2S + Mo

	1.4
	MoS2 + 4Li+ + 4e- → LixMoS2

	1.87
	2Li+ + 2e- + S → Li2S

	1.8
	Mo + 2S → MoS2

	2.31
	Li2S → 2Li+ + 2e- + S
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Fig. S4 (a) Nyquist plots of Li6PS5Cl. (b-c) Nyquist plots of full-cell structures with (b) SUS and (c) MoS2-15m before Li plating. (d-e) Nyquist plots of full-cell structures with (d) SUS and (e) MoS2-15m after Li plating
Table 3 EIS properties of SUS CC and MoS2-15m as calculated from the Nyquist plot
	Structure
	Lithium Plating
	R Bulk 
(Ω)
	R Grain Boundary
(Ω)
	R Charge Transfer 
(Ω)

	SUS | LPSCl | SUS
	-
	62.84
	64.3
	-

	Cathode | LPSCl  | SUS
	Before 
	57
	57.42
	37.1

	Cathode | LPSCl  | SUS
	After
	39.88
	60.8
	284.2

	Cathode | LPSCl  | MoS2
	Before
	65.72
	41.8
	1.794

	Cathode | LPSCl  | MoS2
	After
	54.51
	47.99
	112.1
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Fig. S5 Cycling performance of various samples (SUS, MoS2-3m, MoS2-15m, and MoS2-45m) at a current density of 0.2 C
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