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AT 12 DL AR 1, Hrh E AR AR V,05 () |
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R1 1£25CF V-H,0 RYTHI 50
Table 1 Thermodynamic data of V-H,0

materials under 25 °C

AGY/ SSosk”
Y B EAEITE S
(kJ-mol ') (J-mol™")
V2* (aq) I -217.567 -129.704  HSC 6.0
VOH* (aq) I -417.742  -68.618 HSC 6.0
V3* (aq) Il -240.565  -230.120  HSC 6.0
VO* (aq) Il -444.114 20. 502 HSC 6.0
VOH?* (aq) Il -466.619  —44.350 HSC 6.0
VO** (aq) IV -446.417 -133.888  HSC6.0
V,02" (aq) IV -2768.013  283.579 SCHR[24]
HV,0s (aq) IV -1487.506  205.645 SCHRT 24 ]
VO, (aq) V  -586.881 -42.258 HSC 6.0
H,V,00% (aq) V -7789.822  821.324 SCHR[ 24 ]
HV,,05% (aq) V -7701.559  221.752  Factsage 7.2
V,005% (aq) V  -7620.769  540.761 SCHR[24 ]
HV,03" (aq) V. -1714.025 -74.917  3C#k[24]
V,0%" (aq) V  —1646.166 -215.198  CRk[24]
V,0% (aq) V -3138.762  57.571 SCHR[24 ]
H,VO, (aq) V -1021.005 121.336 HSC 6.0
HVO:~ (aq) V  -974.672 16. 736 Factsage 7. 2
V,03" (aq) V  -2353.541  21.180 SCHK[ 24 ]
VO3~ (aq) V  -898.994  -147.277  HSC6.0
V,05(s) V  —1419.429  130.549  Factsage 7.2
Nag 5, V,05(s) 1T -1503.74 139.20 HSC 6.0
VO, (s) IV -1318.510 103.525  Factsage 7.2
V,05(s) Il -1139.085  98.067  Factsage 7.2
VN(s) Il -191.085  -222.63 Factsage 7.2
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Fig.2 E-pH diagram of V-0-H system
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0 3 OIOO 6 OIOO 9 (I)OO 12 600 15 (I)OO 18 600
B a)/s
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Fig.5 The open-circuit potentials of different

vanadium compounds in 1. 5 mol-L~" VOSO, +

2.0 mol-L™" H,SO0, electrolyte
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Fig.6 The cyclic voltammetry of the three vanadium compoundsin 2 mol-L ™" H,SO,
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Stability and electrochemical behaviour of vanadium compounds as

electrode materials for vanadium batteries
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Abstract; Vanadium compounds have good electrochemical activity and are expected to be used to enhance the
electrochemical activity of vanadium battery electrodes, but the stability and electrochemical behavior of vanadium
compounds in electrolytes have not been investigated yet. Therefore, the stability and electrochemical behavior of
vanadium compounds such as V,0,, VO,, V,0;, NaV,0; and VN in acidic electrolytes have been investigated
using K —pH diagram, open circuit potential method and cyclic voltammetry in this paper. In terms of stability, the
E—-pH diagram, dissolution tests and open circuit potential analysis of vanadium compounds show that VO, and
NaV,0; are unstable in vanadium battery electrolytes and undergo rapid dissolution; V,0s is relatively stable in
vanadium battery electrolytes and undergoes slow dissolution; V,0;and VN are more stable in vanadium battery
electrolytes and undergo small amounts of dissolution. In terms of electrochemical behavior, combined with cyclic
voltametric analysis of vanadium compounds in 2. 0 mol-L ™" H,S0,, 0. 1 mol-L™" V" +2.0 mol-L~" H,S0,, and
0.1 mol-L~" V** +2.0 mol-L~" H,SO, electrolytes, V,0,, V,0, and VN undergo significant redox reactions at
0.4 to 1.5 V and no significant redox reactions at —0. 8 to —0.2 V; VN has better catalytic effect on the V> */V**
and V> /V?" electro pair reactions, with V,0, being the next most catalytic and V,O,the weakest. Therefore,
V,0, and VN can be used as catalytic materials for V>*/V** electro pair reactions to improve the electrochemical
activity of vanadium battery anodes to achieve improved performance of vanadium batteries.

Key words: vanadium compounds; electrochemistry; vanadium redox flow batteries; E—pH; cyclic voltammetry;

V,0q; electrolyte; open circuit potential ; catalysis



