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Predominance Diagrams of Dissolved Species and Potential-pH
Diagrams of V-H,0 System

WU Jin-Ming ZENG Ying*

Abstract: The predominance diagram of dissolved species and potential -pH diagrams of V-H,O system were
studied at 25 C by concentration comparison method. The concentration of dissolved species, the borderlines for liquid
phases or solid phases, and the borderlines between solid and liquid phase were calculated using the computer
programming on the basis of thermodynamic analysis and electrochemistry analysis. The solid regions and liquid
regions of kinds of species were ascertained. The predominance diagram of dissolved species and two potential -pH
diagrams (at total concentration of V: ¢gy=1.0x107 and cy=1.0x107 mol -L™, respectively) of the V-H,O system were
plotted. The results showed that under a certain temperature and pressure, the phase stable regions were determined by
the total concentration of the species. The stable region of solution was enlarged along with the decreasing of ¢y,
whereas the regions of solid phases were reduced.
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Table 1 The reactions of dissolved species in
V-H,0 system
Index Non-oxidation reaction Index Oxidation-reduction reaction

(1) V*+H,0=VOH*+H* @) VH=Viie

(2) VOH*=VO*+H* 8) V#+H,0=VOH*+H"+e~

3) VO*+H,0=HVO;+H* ) V#*+H,0=VO*+2H"+e"

4) VO;+2H,0=H,VO; +2H* (10) VO'=VO*+e”

(5) H,VO; =HVO7+H" (11) V#*+H,0=VO*+2H"+e"

(6) HVOi=VO’+H* (12) VOH*=VO*+H"+e~
(13)  VO*+3H,0=VOi +6H"+2e"
(14) VO*+H,0=VO;+2H"+e"
(15)  VO*+3H,0=H,VO;+4H"+e"
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Fig.1 Predominance diagram of dissolved species
in the V-H,0 system
crw=1.0x107 mol - L™
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Table 2 The equilibrium reactions between solid
species and dissolved species in V-H,0 system

Index Equilibrium reactions Index Equilibrium reactions

(@)) V=V*+42e”

(2) 2V*+2H,0=V,0,+4H*
3) 2V*+3H,0=V,0,+6H*
“) 2VOH*+H,0=V,0,+4H*
(5) 2VO*+H,0=V,0;+2H*
(6)  2V*+3H,0=V,0s+6H"+2¢"

(10) 2VO*+2H,0=V,0,+4H"+2e"
(11) V,0+4H,0=2H,VO; +4H"+2¢~
(12) V,0+4H,0=2HVO: +6H"+2e"
(13)  2VO:+H,0=V,0:+2H

(14) 2VO*+3H,0=V,0,+6H"+2¢
(15)  2V+2H,0=V,0-+4H"+4e"

(M) Vi042H=2VO*+H,0+2¢~  (16)  V,0.+H,0=V.0,+2H"+2e"
(8) V. 0:4+5H,0=2VOi +10H*+4e”~ (17)  V,0;+H,0=V,0,+2H*+2e"
9 2VO*+2H,0=V,0+4H* (18)  V,0+H,0=V,O;+2H"+2¢"
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Fig.2 Potential-pH diagrams of the V-H,0 system
(a) crv=1.0x107 mol*L™; (b) ¢1=1.0x107 mol - L™
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