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Fig. S1 Proposed reaction mechanism between DOL and Na, analogously as for the reaction between DOL and Li, according 
to literature 1. DOL is the source of .2𝐻̇

Fig S2. Voltage profiles of symmetric cells of protected Na with different treatment times at current density of 1 mA cm-2 with 

a capacity of 1 mAh cm-2.



Fig. S3 SEM images of (a) untreated Na and (c) protected Na. EDXS data of (b) untreated Na and (d) protected Na at selected 
spot.

Table S1 Atom concentration table of untreated Na and protected Na measured by XPS, recalculated from both Al source and 

Mg source.

Sample Element C O Na
Untreated Na Atom concentration (%) 15.3 43.3 41.4
Protected Na Atom concentration (%) 26.5 43.6 29.8



Fig. S4 High resolution XP spectra of (a) C 1s and (b) O 1s of untreated Na, measured with Al source and Mg source, 
respectively.

Fig. S5 FTIR spectra of DOL and Na treated by DOL.



Fig. S6 Nyquist plots of untreated Na and Na with protective layer (a) before cycle, (b) after 1cycle and (c) after 20 cycles 
(inset: magnification of Nyquist plot). d) Equivalent circuit model for fitting the Nyquist plots. Here, Rel represents the ion 
transport in the bulk electrolyte. RSEI represents interfacial resistance associated with the solid electrolyte interphase between 
electrode and electrolyte. Rct denotes the electronic transport in the interface. CPE1 and CPE2 represent the constant phase 
elements.

Table S2 RSEI and Rct value of untreated Na and protected Na at different stages of cycling.

Before cycling After 1 cycle After 20 cycles

RSEI (Ω) Rct (Ω) RSEI (Ω) Rct (Ω) RSEI (Ω) Rct (Ω)

Untreated Na 0.93 4.95 0.65 4.05 1.13 4.01

Protected Na 0.45 3.37 0.46 2.59 0.73 2.97



Fig. S7 Electrolyte wettability of (a) untreated Na and (b) protected Na by adding 30 μL electrolyte on surface of Na electrodes 
with a diameter of 12 mm in the glovebox. Red dashed line marks the boundary of the electrolyte drop. Due to the high 
sensitivity of Na metal towards moisture from air, unfortunately it was not possible to perform contact angle tests outside 
the glovebox. Therefore, we performed this alternative experiment to check the electrolyte wettability.

-

Fig. S8 FTIR spectra of protected Na and after 20 cycles at a current density of 2 mA cm-2 with a capacity of 1 mA h cm-2.



Fig. S9 (a) XRD pattern of NVP powder with calculated patterns from the Rietveld analysis. (b) XRD pattern of S electrode.

Fig. S10 SEM images of (a) NVP powder and (b) S electrode.



Fig. S11 Nyquist plot of U-Na//NVP and P-Na//NVP batteries before cycling.

Fig. S12  Rate performance of Na//Na3V2(PO4)3 and P-Na//Na3V2(PO4)3 batteries.



Fig. S13 IR spectral of protected Na via soaking and protected Na via spray coating.



Table S3 Comparison of recent literature reports on sodium metal anodes with different protective layers.

Protective layers Current density / mA cm-2

Areal capacity / mAh cm-2
Overpotential / mV  
Cycle / h

Reference

Poly(DOL) coating 1, 1 ~25, 2800 This work

Bi by Bi(SO3GF3)3 

treatment
0.5, 1 ~25, 1000 Batteries & Supercaps 2 (2019) 

663–667.3

Na-Sn /NaCl by SnCl2 
treatment

0.5, 1 ~50, 500 J. Phys. Chem. Lett. 10 (2019) 
707−714.4

NaI layer by  iodopropane 
treatment

0.25, 0.75 60, 500 Nano Energy 57 (2019) 692–702.5

N/S co-doped carbon 
nanotube paper

1, 1 70, 500 Adv. Mater. 30 (2018) 1801334.6

NaF by fluoroethylene 
carbonate  treatment

0.15, 0.075 100, 250 Adv. Funct. Mater. 28 (2018) 
1706374.7

NaBr by 1-bromo-
propane treatment

1, 1 ~150, 250 Nat. Commun. 8 (2017) 898.8

Ultra-thin graphene 1, 1 ~250, 200 Nano Lett. 17 (2017) 6808−6815.9

Al2O3 layer by plasma-
enhanced atomic layer 
deposition

0.25, 0.062 ~70, 450 Adv. Energy Mater. 7 (2017) 
1601526.10

Al2O3 layer by  atomic 
layer deposition

3, 1 ~20, 500 Adv. Mater. 29 (2017) 1606663.11

Al2O3 layer by  molecular 
layer deposition

1, 1 300, 270 Nano Lett. 17 (2017) 
5653−5659.12

Al2O3 layer by blade 
casting

0.5, 1 1000, 550 ACS Appl. Mater. Interfaces. 9 
(2017) 6000−6006.13

1-methyl-3-
propylimidazolium-
chlorate/SiO2 
nanoparticles

1, 1 ~35, 40 Adv. Mater. 29 (2017) 1605512.14

MoS2 layer 0.2, 0.2 25, 1000 ACS Appl. Mater. Interfaces. 9 
(2017) 40265−40272.15
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