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Vanadic catalysts are used for the production of a sulfuric acid. In due course they deactivate and are 
to be subjected to treatment. Extraction of valuable components from the fulfilled vanadic catalysts is ac-
tual and necessary both from the point of view of economy, and ecology. Electrochemical properties  
of the systems on the base of vanadium connections in acid solutions, contain of the reducers are studied 
in this work. The influence of electrolyte composition, electrode potential quantity on processes of the 
form and stability valent condition of vanadium are investigated. The thermodynamic constants of balance 
of reactions dispropotioning for equilibrium systems on the basis of vanadium are calculated.  
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4 – H2SO4 5,0; H2C2O4 0,2;

5 – H2SO4 5,0; N2H4·2HCl 0,2 

 1,0 1,4 1,8 2,2 2,6
,

–50

50

150

250

350

450

1

3

2

5

4

i,
/

2

0,4 0,6 0,8 1,0 1,2 1,4 1,6
–20 

20

60

10

14

1

5

4

3

2

,

i,
/

2



5

-
 ( . 1), 

,
 (V),  

.

-

 0,5–0,9 .

( . 1), -
-

.

,  0,2 /
 (V),  ( -

, , ) -
, -

.
 V2O5

-
.

 (V) 
.

-
,  V2O5,  SO3

2

-
,

 (III): 
VO4

3– + 6H+ + 2e–  VO+ + 3H2O, E° = 1,26 B (1)
SO3

2– + H2O – 2e–  SO4
2– + 2H+, E° = 0,972 B (2) 

,
,
 ( . 2), -

 1,25–1,35 
, -

 SO3
2 , -

 (1), (2).
-

 V2O5 -
, -

 (IV) 
:

V2O5 + 6H+ + 2e–  2VO2+ + 3H2O, E° = 0,96 B (3) 
VO2

+ + 2H+ + e–  VO2+ + H2O, E° = 0,999 B (4) 
V(OH)4

+ + 2H+ + e–  VO2+ + 3H2O, E° = 1,0 B (5) 
H2VO4

– + 4H+ + e–  VO2+ + 3H2O, E° = 1,31 B (6) 
H2C2O4 – 2e–  2CO2 + 2H+, E° = 0,49 B (7) 
V2O5 + 3H2C2O4  2VO(C2O4) + 2CO2 + 3H2O (8) 

-
-  VO(C2O4)·2H2O

VO(C2O4)·4H2O [2].  

. 2. 
,

 ( )  ( ) .
, / : 1 – H2SO4 5,0;  

2 – H2SO4 5,0; V2O5 0,2; 3 – H2SO4 5,0; V2O5 0,2; 
Na2SO3 0,2; 4 – H2SO4 5,0; V2O5 0,2; H2C2O4 0,2;

5 – H2SO4 5,0; V2O5 0,2; N2H4·2HCl 0,2

-
-

 1,2 1,3 ,
2C2O4 2 -

 (IV)  (V). -

.

 N2H5
+,  N2.

-
-

 (II): 
VO2

+ + 4H+ + 3e–  V2+ + 2H2O, E° = 0,36 B  (9) 

,
, -

, -
 1,0–1,3  1,5 

0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0
-20

20

60

100

140
1

5

4
3

2

,

i,
/

2

0,0 0,4 0,8 1,2 1,6
-10

10

30

50

70 1
5

4
3

2

,

i,
/

2



6

 V2+  V3+,
 NO3

– .
-

-

-
 ( ) -

 ( ) -
 ( . 1).  

 1 

-

3V2+  V0 + 2V3+ 1,73 · 10–16 5,70 · 1015

5V2+ + 4H2O
 3V0 + 2VO2

+ + 8H+
2,45 · 10–76 4,08 · 1078

5V3+ + 6H2O
 2V0 + 3VO2

+ + 12H+
1,12 · 10–51 8,9 · 1050

3V3+ + 2H2O
 2V2+ + VO2

+ + 4H+
4,76 · 10–32 2,1 · 1031

2VO2+  V3+ + VO2
+ 9,59 · 10–2 10,42 

2VO2+ + 2H2O
 VO+ + HVO3 + 3H+

2,76 · 10–13 3,6 · 1012

2VO2+ + 3H2O
 VO+ + VO4

3– + 6H+
9,62 · 10–24 1,04 · 1023

,
, -

-
,

VO2
+, VO2

+, VO3 , VO4
3 .

-
,

, , -
 V2+  V3+, -

.
-

b , -

( . 2),  0,059 . -
,

-
, -

.

-

-

.

,
 ( )

( )
(  = 1,1–2,8) 
Al3+, Na+, K+, Fe2+, -

 ( . 2). 
-
-

 (IV, V).  
-

,
-

 (IV) [3].  

 2

-

Al3+ 0,015 0,004 0,0026 
Na+ 0,17 0,01 0,0158 
K+ 0,4 0,037 0,03 

SO4
2– 0,28 0,047 0,045 

VO2
+ 0,172 0,0019 0,024 

Fe2+ 0,02 – – 

. 3.

. 3.  (1, 2)
 (3, 4) ,

 (1, 3)
 (2, 4)

i–
, -

-
 1,25 .

 1,40–1,50  1,55–1,60 ,
-

0,0 0,4 0,8 1,2 1,6 2,0
–200 

–100 

0

100

200

300

400

500

1

3

4

2

,

i,
/

2



7

 1,75–1,80  1,90–2,00 

-
,

 (IV) 
 (V).  

 ( 3)
 0,1–0,2 , –0,4–(–0,3)  –0,5– 

(–0,6) ,  ( 4)
 0,4–0,5 , –0,1–0,2  –0,4–

(–0,3) ,
,
-

.
, -

-
-

, . 4.

. 4.  (1, 2)
 (3, 4) ,

 (1, 3)
 (2, 4)

,
-

 ( 1, 2) -

 1,25 .
 1,05–1,45 

-

-
- -

 (1), (3)–(6). 
,

,

- .
-

 –0,08 

 –0,6 -
. ,

-
 (V) 

 (3)–(5), (9), :
V(OH)4

+ + 4H+ + 5e–  V + 4H2O, E° = –0,25 B  (10) 
VO2

+ + 4H+ + 5e–  V + 2H2O, E° = –0,250 B  (11) 

 30  60 / 2 -
 (S = 1 c 2)

- -
.

 V2O5,
.

-
-
-

-
-

.

-
,  – . -

.

(II–IV)  (V), -
-

 V2O5.
-

,  95 . % V2O5.

, , , -
-

. ,
-
-
,
-

. ,
, -

:
V2+ + 2 –  V(OH)2  ( )

V3+ + 3 –  V(OH)3  ( )
V4+ + 4 H–  V(OH)4  ( )

-

,
, ,

-
,

-
-

-1,0 -0,5 0,0 0,5 1,0 1,5
-140

-100

-60

-20

20

60

100
1

3

4

2

,

i,
/

2



8

 2  10 / 2

 ( . 5). 

. 5. 

,
 100%. 

,
-

.
,
-

, -
, ,

 35–39 . % 

. -
-

.
, , , -
,

,

.
. -

,
-
-

,

 (II–IV)  (V) -
 1,40–1,50 

 1,55–1,60 
1,70–1,80  1,90–2,00 .

, -

, -
 95 . %  (V).  

, -
-

 0,1–0,2 , –0,4–(–0,3)  –0,5– 
(–0,6) , -

 0,4–0,5 , –0,1–0,2  –0,4–(–0,3) 

.
, -

, -
-

, -
-

,
40 . % . -

 2  10 / 2

 9 .
, -

- -

-
-

:
-

 (V) 
 (III, IV), -

;
, -

 (III, IV) -
 (V) 

;
-

-

.

1. .
.  [

]. – , 2008. – :
http://www.water.ru/bz/param/vanadium.shtml. – 

: 10.10.2008.  
2. , . .

 / . . ,
. .  // . – 2006. – . 51,  5. – 
. 908–910. 

3.  V2O5 -
-

 / . .  [ .] // 
 – 2008: . . – , 2008. – 

. IV. – . 55–59. 

1 3 5 7 9 1
0

1

2

3

4

5

6

7

,

i, / 2


