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Table S1: XPS parameters calculated from the deconvolution of V2p spectra of NVCP, 
NVCP-I2, NVCP-Cl2 and NVCP-NO2 BF4.

Sample Assignments B.E. / 
eV

FWHM
/ eV

Contrib.
/ %

NVCP V3+2p3/2 516.5 2.7 30.6
V3+2p1/2 522.6 3.3 53.4
O1s (sat.) 520.4 1.2 16

NVCP-I2 V3+2p3/2 516.3 1.9 7.2
V4+2p3/2 517.5 2.0 20.2
V3+2p1/2 522.2 2.1 22.4
V4+2p1/2 524.3 2.3 8.4
O1s (sat.) 520.3 2.0 41.8

NVCP-Cl2 V3+2p3/2 516.1 1.6 5.7
V4+2p3/2 517.4 1.5 9.9
V5+2p3/2 518.6 1.4 4.4
V3+2p1/2 522.3 1.7 15.6
V4+2p1/2 523.6 1.7 17.4
V5+2p1/2 525.0 1.7 10.9
O1s (sat.) 520.6 2.1 36.1

NVCP-NO2BF4 V3+2p3/2 517.2 1.0 2.6
V4+2p3/2 518.4 1.4 16.9
V5+2p3/2 519.3 1.6 1.6
V3+2p1/2 522.3 1.5 13.4
V4+2p1/2 523.5 1.5 17.1
V5+2p1/2 524.8 1.6 4.8
O1s (sat.) 521.1 1.6 28.5

(B.E. Binding energy; FWHM: Full Width at Half Maximum; Contrib.: Relative contribution in percent).
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Table S2: XPS parameters calculated from the deconvolution of Cr2p spectra of NVCP, 
NVCP-I2, NVCP-Cl2 and NVCP-NO2 BF4. 

Sample Assignments B.E. / 
eV

FWHM
/ eV

Contrib.
/ %

NVCP Cr3+2p3/2 577.8 2.6 52.3
Cr3+2p3/2 (sat.) 580.4 4.7 17.0
Cr3+2p1/2 587.4 2.8 26.2
Cr3+2p1/2 (sat.) 590.3 2.6 4.5

NVCP-I2 Cr3+2p3/2 577.5 2.8 63.2
Cr3+2p3/2 (sat.) 580.0 3.9 10.4
Cr3+2p1/2 587.1 2.6 23.4
Cr3+2p1/2 (sat.) 589.2 1.5 3.0

NVCP-Cl2 Cr3+2p3/2 577.2 3.3 53.8
Cr3+2p3/2 (sat.) 580.2 3.6 12.7
Cr3+2p1/2 586.8 3.9 29.5
Cr3+2p1/2 (sat.) 590.0 3.3 4.0

NVCP-NO2BF4 Cr3+2p3/2 577.3 2.6 46.8
Cr3+2p3/2 (sat.) 578.8 2.6 25.1
Cr3+2p1/2 587.2 2.6 25.2
Cr3+2p1/2 (sat.) 589.4 2.2 2.9

(B.E. Binding energy; FWHM: Full Width at Half Maximum; Contrib.: Relative contribution in percent).
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Table S3. ICP-AES results of electrode samples.

 *The NVCP electrode was charged in Na cell at – 15ºC to remove the Na+ ions. Afterwards, the electrode 
was washed with DME (1,2-dimethoxyethane) to remove all Na+ ions from the electrolyte. Eventually, the 
electrode is assembled in Mg cell at – 15ºC and discharged to reach 85 mAh/g. 

ICP Results:

Theoretical chemical 
formulae

Information of the electrodes ICP-AES

Na : Mg : V : Cr : P

Na3VCr(PO4)3 Original  NVCP material 2.96 : 0 : 1.01 : 0.97 : 3

Na1.5VCr(PO4)3 After first charge in Na cell (1M 
NaClO4 in PC)

1.54 : 0 : 0.98 : 0.96 : 3

Na1.5Mg0.75VCr(PO4)3 After first discharge in Mg cell* 
(0.5 M Mg(TFSI)2 in DME)

1.53 : 0.68 : 0.99 : 0.98 : 3
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Figure S1. Capacity versus cycle number during (a) charge (overall, 1.75 V and 2.3 V 

region) and (b) discharge (overall, 2.3 V, 1.7V and 1.0 V region) of Mg/NVCP cell 

recorded at 2 mA g-1 using 0.5M Mg(TFSI)2 in DME at ˗ 15ºC. Capacity versus cycle 

number during (c) charge (overall, 2.8 V and 3.6 V region) and (d) discharge (overall, 0.3 

V, 1.2V and 1.85 V region) of AC/NVCP cell at ˗ 15ºC.
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Figure S2. Galvanostatic discharge curve of Na1.5VCr(PO4)3 electrode material in Mg 

cell using 0.5 M Mg(TFSI)2 in DME using 2 mA g-1 of current density and recorded at –

 15 ºC.


