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Figure S1 (a) Voltage profile of the Li plating/striping for the Li/garnet/Li symmetric
cells with bare LLZNO electrolyte at a current density of 0.05 mA cm under RT. The
voltage shows perfect plateaus through the whole testing process that suggests the
symmetric cell Li/LLZNO/L.i cycles stable for over 500 h at a low current density. (b)
Comparison of the EIS profiles of Li/LLZNO/Li symmetric cell before and after the
test of (a). The good performance of the symmetrical cell mainly due to the stability
and high density of the electrolyte pellet, which are beneficial for suppressing the

dendrite at a low current density.*



Table S1. Stability of Nb-containing garnet-type electrolytes versus Li metal in

literatures.
Solid-state electrolyte (SSE) cell structure temperature stability reference
LizLaz.75Cag.25Zr1.75sNbg 25012 Li/SSE/Li,FeMn3Og RT Y 4
Lig.gsLaz 9Cag.1Zr1.7sNbg 25012 Li/Si coated SSE/Li RT Y 5
LissLaszZrisNbos012 Li/SSE/Li 23.5+1°C N 6
Lis.2sLasNbo.75Zr1.25012 Li/SSE/Li RT N 7
Lis25L.a3Nb1 375SC0 625012 Li/SSE/Li RT N 7
Lig.75sL.azZr1.7sNbg.25012 Li/SSE/LiCo0, 25°C Y 8
Lis.s(Laz.95,Ca0.05)(Zr1.75,Nbo.25)O12 Li/SSE/LiCo0O; 25°C Y 9
Lis.75La3Zr1.7sNbo.25012 Li/SSE/LiCo0O; 25°C Y 10
Li6,75.xLaQ,ZI’1_75Nb0.25012-0.5x Li/SSE/Li 25°C Y 11
Lis.ssLaz.oCao12r1.75Nbp.25012 Li/SSE/LiFePQOq4 RT Y 12
Lis.375La3Zr1.375Nbo.625012 Li/SSE/Li RT Y This work
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Figure S2. The direct current (DC) polarization of the symmetric cell using the LLZNO

electrolyte with or without Sn thin-film modification. The cell with bare LLZNO

electrolyte shows a voltage of 0.037 V, which is about 3 times larger than that of the

cell with Sn thin-film modified LLZNO electrolyte.



Table S2 Comparison of the interfacial resistance of Li/garnet with and

without Sn thin-film obtained from EIS and DC polarization.

Resistance obtained from

Interface
EIS DC polarization
Li/LLZNO 758 Q cm? 750 Q cm?
Li/Sn-LLZNO 46.6 Q cm? 39 Q cm?
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Figure S3. The photo of a bare LLZNO pellet having suffered the formation of lithium
dendrite after cycling at a current density of 0.5 mA c¢cm? under RT. This serious
consequence indicates that the contact and wetting performance between garnet and

lithium is one of the principle hurdles hindering the development of SSBs.
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Figure S4. EIS profiles of a symmetric cell using bare garnet with Li electrodes. This

indicates the formation of Li dendrite and then cell shortcut caused by the dendrite

penetration (as shown in Figure S3).
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Figure S5. (a) The cross-section SEM and (b) EDX line scanning profile of the
symmetric cell using Sn thin-film modified LLZNO, which confirms the lithium are

tightly adhered to the LLZNO electrolyte even after 500 cycles through the bridge of

Li-Sn alloy layer.
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Figure S6. Voltage profile of the Li plating/striping for the Li/garnet/Li symmetric cell
with 50 nm Sn thin-film modified LLZNO electrolyte at a current density of 0.5 mA
cm2. Compared with the cell with 10 nm Sn thin-film modified LLZNO electrolyte,
the voltage for lithium plating and stripping shows a slight increase to 0.13 V even at
the first cycle and the voltage plateaus become irregular during the 500 cycles (insets).
However, the cycling remains stable for over 500 cycles, clearly indicating the

effectiveness on improving garnet-lithium interfacial performance by modifying the

LLZNO electrolyte with Sn thin-film.
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Figure S7 The SEM images of the surface and cross-sectional of the LFP:C:PVDF
composite cathode with Al foil current collector. The surface morphology before
cycling (a) and after galvanostatic charging-discharging 100 cycles at 0.1 C (b) and the
cross-section SEM before cycling (c) and after galvanostatic charging-discharging 100
cyclesat 0.1 C (d).

The brightly olive-shaped LiFePOy particles!® with a size of around 1 pm are evenly
distributed in the cathode (a). Worth noting that many interspaces appear between the
large LiFePOg particles. The cross-section SEM indicates that the LiFePO4 cathode has
a thickness of ~11 um (c). These features are well reserved as shown in b and d. Clearly,
there is no visible change in microstructure before and after the electrochemical
characterization, which contributes the stable cycling of Li/Sn-LLZNO/LiFePO4 full

cells.
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