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[bookmark: OLE_LINK276][bookmark: OLE_LINK277]Fig. 1 DSC curve of (Li2OH)0.95K0.05Cl in the range between RT and 350 C.
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Fig. 2 DSC curve of (Li2OH)0.9K0.1Cl in the range between RT and 350 C.

Table 1. Crystallographic information for Li2OHCl from Rietveld refinement of PXRD.
	Total refinement results:  Rwp:4.06; Rp:2.18; GOF:4.78 

	[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK212][bookmark: OLE_LINK235]Li2OHCl, orthorhombic, PmC21, a = 3.8739 Å, b = 3.8251 Å, c = 7.9997 Å

	[bookmark: _Hlk77366279]Atoms
	Wyckoff
	x
	y
	z
	Occupancy
	Uiso

	Cl
	2b
	0.5
	0.49778
	0.25
	0.813
	0.023

	O
	2a
	0
	-0.01706
	0
	1.0
	0.029

	[bookmark: OLE_LINK240][bookmark: OLE_LINK241]Li1
	2a
	0
	0.05229
	0.25
	0.911
	0.060

	Li2
	2b
	0.5
	0.06188
	0
	0.911
	0.138




[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Table 2. Crystallographic information for (Li2OH)0.99K0.01Cl from Rietveld refinement of PXRD.
	Total refinement results:  Rwp:3.98; Rp:2.49; GOF:4.15 

	(Li2OH)0.99K0.01Cl, cubic, Pm-3m, a = 3.9072 Å

	Atoms
	Wyckoff
	x
	y
	z
	Occupancy
	Uiso

	Cl
	1b
	0.5
	0.5
	0.5
	1
	0.015

	O
	1a
	0
	0
	0
	0.99[a]
	0.031

	Li
	3d
	0.5
	0
	0
	0.659
	0.078

	K
	1a
	0
	0
	0
	0.01[a]
	0.010



Table 3. Crystallographic information for (Li2OH)0.95K0.05Cl from Rietveld refinement of PXRD.
	Total refinement results:  Rwp:3.7; Rp:2.24; GOF:3.84 

	(Li2OH)0.95K0.05Cl, cubic, Pm-3m, a = 3.9036 Å

	Atoms
	Wyckoff
	x
	y
	z
	Occupancy
	Uiso

	Cl
	1b
	0.5
	0.5
	0.5
	1
	0.031

	O
	1a
	0
	0
	0
	0.9339
	0.045

	Li
	3d
	0.5
	0
	0
	0.622
	0.059

	K
	1a
	0
	0
	0
	0.0661
	0.036



Table 4. Crystallographic information for (Li2OH)0.9K0.1Cl from Rietveld refinement of PXRD.
	Total refinement results:  Rwp:3.69; Rp:2.25; GOF:2.73 

	(Li2OH)0.9K0.1Cl, cubic, Pm-3m, a = 3.8994 Å

	Atoms
	Wyckoff
	x
	y
	z
	Occupancy
	Uiso

	Cl
	1b
	0.5
	0.5
	0.5
	1
	0.035

	O
	1a
	0
	0
	0
	0.87
	0.061

	Li
	3d
	0.5
	0
	0
	0.579
	0.062

	K
	1a
	0
	0
	0
	0.129
	0.013


[a]: For (Li2OH)0.99K0.01Cl, because the amount of doped K is low, the occupancy of O and K is set fixed during refinements. 


Table 5. Crystallographic information for Li2OHCl from small-box least square refinement of PDF.
	Total refinement results:  Rw:14.5

	Li2OHCl, orthorhombic, PmC21, a = 3.8960 Å, b = 3.8266 Å, c = 8.0334 Å

	Atoms
	Wyckoff
	x
	y
	z
	Occupancy
	Uiso

	Cl
	2b
	0.5
	0.5
	0.25
	0.951
	0.017

	O
	2a
	0
	0
	0
	1
	0.033

	Li1
	2a
	0
	0
	0.25
	1
	0.038

	Li2
	2b
	0.5
	0
	0
	0.960
	0.119



Table 6. Crystallographic information for (Li2OH)0.99K0.01Cl from small-box least square refinement of PDF.
	Total refinement results:  Rw:16.0%

	(Li2OH)0.99K0.01Cl, cubic, Pm-3m, a = 3.9161 Å

	Atoms
	Wyckoff
	x
	y
	z
	Occupancy
	Uiso

	Cl
	1b
	0.5
	0.5
	0.5
	1
	0.021

	O
	1a
	0
	0
	0
	0.99[b]
	0.034

	Li
	3d
	0.5
	0
	0
	0.615
	0.075

	K
	1a
	0
	0
	0
	0.01[b]
	0.010







[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Table 7. Crystallographic information for (Li2OH)0.95K0.05Cl from small-box least square refinement of PDF.
	Total refinement results:  Rw:15.7%

	(Li2OH)0.95K0.05Cl, cubic, Pm-3m, a = 3.9133 Å

	Atoms
	Wyckoff
	x
	y
	z
	Occupancy
	Uiso

	Cl
	1b
	0.5
	0.5
	0.5
	1
	0.022

	O
	1a
	0
	0
	0
	0.942
	0.028

	Li
	3d
	0.5
	0
	0
	0.573
	0.067

	K
	1a
	0
	0
	0
	0.058
	0.104




Table 8. Crystallographic information for (Li2OH)0.9K0.1Cl from small-box least square refinement of PDF.
	Total refinement results:  Rw:15.2%

	(Li2OH)0.9K0.1Cl, cubic, Pm-3m, a = 3.9088 Å

	Atoms
	Wyckoff
	x
	y
	z
	Occupancy
	Uiso

	Cl
	1b
	0.5
	0.5
	0.5
	1
	0.023

	O
	1a
	0
	0
	0
	0.892
	0.025

	Li
	3d
	0.5
	0
	0
	0.498
	0.066

	K
	1a
	0
	0
	0
	0.121
	0.092


[b]: For (Li2OH)0.99K0.01Cl, because the amount of doped K is low, the occupancy of O and K is set fixed during PDF refinements.
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Fig. 3 a-d Nyquist plots of Li2OHCl and (Li2OH)1-xKxCl SSEs measured in the temperature range from 25 to 120 C. 
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[bookmark: OLE_LINK13][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Fig. 4 a Differential capacity curves of the LiFePO4 | Li ASSLB based on (Li2OH)0.99K0.01Cl at 18, 36, 54, and 72 mA g-1 current rates. b Differential cacpacity curves of the LiFePO4 | Li ASSLB based on (Li2OH)0.99K0.01Cl at different cycles. 
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[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Fig. 5 XPS of (Li2OH)1-xKxCl, the peaks intensity of potassium (K) 2p increases with the increase of K-doping. 
[image: ]
Fig. 6 The lattice parameters of (Li2OH)1-xKxCl at RT decrease with the increase of K-doping according to the PDF refinement.
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Fig. 7 The O(K)-Cl interatomic distances of (Li2OH)1-xKxCl at RT decrease with the increase of K-doping according to the PDF refinement.

[image: ] 
Fig. 8 The O(K)-O(K) interatomic distances of (Li2OH)1-xKxCl at RT decrease with the increase of K-doping according to the PDF refinement.
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