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Supplementary Figure 1. Phase diagram of the Na-K alloy.
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Supplementary Figure 2. Wettability test of Na-K alloy on different matrixs. a carbon felt, b nickel foam, c copper foil, d carbon paper.
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Supplementary Figure 3. The digital image of the surface of carbon paper after wetting.
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Supplementary Figure 4. The X-ray diffraction patterns of Na3Hf2Si2PO12.
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Supplementary Figure 5. The crystal Structure of Na3Hf2Si2PO12.
[image: image6.jpg]log (sT (S cm'1K))

1.2
10_ Na3Hf28i2PO12

0.8
0.6
0.4]
0.2
0.0
0.2
0.4
16 1.8 20 22 24 26 2.8 3.0 32 3.4
1000 / T (K™)





Supplementary Figure 6. Arrhenius plot of Na3Hf2Si2PO12.
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Supplementary Figure 7. The surface tension and melting point of the Na-K alloy.
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Supplementary Figure 8. Cross-section SEM images of Na/Na3Hf2Si2PO12 interface.
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Supplementary Figure 9. Impedance of symmetric cells. a Na-K/Na3Hf2Si2PO12/Na-K, b Na/Na3Hf2Si2PO12/Na (tin oxide modified).
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Supplementary Figure 10. Galvanostatic cycling performance of the Na/Na3Hf2Si2PO12/Na symmetric cell under 0.1 mA cm-2.
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Supplementary Figure 11. Voltage-time profile of Na/Na3Hf2Si2PO12/Na symmetric cell (tin oxide modified) on galvanostatic cycling with stepped current density.
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Supplementary Figure 12. The cycling performance of the Na-K/Na3Hf2Si2PO12/Na3V2(PO4)3 full cells at a current rate of 5 C. 
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Supplementary Figure 13. Electrochemical performance of full cells. a Charge/discharge curves of the Na-K/Na3Hf2Si2PO12/Na3V2(PO4)3 full cell tested at different currents. b Charge/discharge curves comparison of the Na-K/Na3Hf2Si2PO12/Na3V2(PO4)3 and Na/Na3Hf2Si2PO12/Na3V2(PO4)3 full cells tested at 10 C.
Supplementary Table 1 Comparison wetting condition of Na-K alloy in various matrixs.
	Host
	Wetting condition

(temperature/time)
	Ref.

	carbon paper 
	RT/2.5 h 
	[1]

	carbon paper 
	420 oC
	[2]

	CFC 
	420 oC 
	[
 ADDIN EN.CITE 
3
]

	CC (carbon cloth)
	acid treatment and

heated (400 oC) 
	[4]

	rGO (layered graphene)
	RT/1 min
	This work


Supplementary Table 2 Comparison recent advances of NASICON-base solid state sodium ion batteries.
	cell type
	Critical current density(mA cm-2)
	Stability
(mA cm-2
/cycles)
	Test

temperature
	Ref.

	Na/TiO2@NASICON
	N 
	0.2/750 
	RT
	[5]

	Na/NASICON (surface heat treatment)
	N
	0.3/250
	RT
	[6]

	SiO2@Na/NASICON
	0.5 
	0.1-0.2/135 
	RT
	[7]

	Na/NASICON (Ca2+ doped) 
	N
	0.1-0.3/400 
	RT
	[8]

	Na/graphene-like 

@NASICON 
	N
	1/500 
	RT
	[9]

	Na/AlF3@NASICON
	1.2
	0.15-0.25/300 
	60 °C
	[10]

	Na/PVDF-HFP+ipn-PEA
@NASICON
	N
	0.2/200
	60 °C
	[11]

	molten Na 

/Sn@NASICON 
	50
	N
	110 °C
	[12]

	Na-K/NASICON
	65
	25/440 
40/60 
	RT
	This work
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