
17. K2

6+

Cr2O7
+ 14H

1−

Cl −−→ 2
1+

K
1−

Cl + 2
3+

Cr
1−

Cl3
+ 3

0

Cl2
+ 7H2O

OX: (loses 1e– per Cl) x 6 = e– total

RED: (gains 3e– per Cr) x 2 = 6e– total

19. 3
0

P + 5H
5+

NO3
+ 2H2O −−→ 3H3

5+

PO4

+ 5
2+

NO

OX: (loses 5e– per P) x 3 = 15e– total

RED: (gains 3e– per N) x 5 = 15e– total

20. 2H
5+

IO3
+ 5H2

4+

SO3 −−→

0

I2
+ 5H2

6+

SO4

+ H2O

OX: (loses 2e– per S) x 5 = 10e– total

RED: (gains 5e– per I) x 2 = 10e– total



21. 4
0

Zn + 10H
5+

NO3 −−→ 4
2+

Zn(
5+

NO3)2
+

3−

NH4

5+

NO3

+ 3H2O

OX: (loses 2e– per Zn) x 4 = 8e– total

RED: (gains 8e– per N) x 1 = 8e– total

22. 5
4+

SO3

2– + 2
7+

MnO4

1– + 6H1+
−−→ 2

2+

Mn2+ + 5
6+

SO4

2– + 3H2O

OX: (loses 2e– per S) x 5 = 10e– total

RED: (gains 5e– per Mn) x 2 = 10e– total

23. 3
0

Cu + 2
5+

NO3

1– + 8H1+
−−→ 3

2+

Cu2+ + 2
2+

NO + 4H2O

OX: (loses 2e– per Cu) x 3 = 6e– total

RED: (gains 3e– per N) x 3 = 6e– total



24. 3
0

Cl2
+ 6OH1–

−−→ 5
1−

Cl1– +
5+

ClO3

1– + 3H2O

OX: (loses 5e– per Cl) x 1 = 5e– total

RED: (gains 1e– per Cl) x 5 = 5e– total

25. 4
0

Mg +
7+

ReO4

1– + 8H1+
−−→ 4

2+

Mg2+ +
1−

Re1– + 4H2O

OX: (loses 2e– per Mg) x 4 = 8e– total

RED: (gains 8e– per Re) x 1 = 8e– total

26. 3
0

Ag +
5+

NO3

1– + 4H1+
−−→ 3

1+

Ag1+ +
2+

NO + 2H2O

OX: (loses 1e– per Ag) x 3 = 3e– total

RED: (gains 3e– per N) x 1 = 3e– total



27. 6
3+

Fe(CN)6
3– +

3+

Cr2O3

+ 10OH1–
−−→ 6

2+

Fe(CN)6
4– + 2

6+

CrO4

2– + 5H2O

OX: (loses 3e– per Cr) x 2 = 6e– total

RED: (gains 1e– per Fe) x 6 = 6e– total

28. 2
7+

MnO4

1– + 5
3+

C2O4

2– + 16H1+
−−→ 10

4+

CO2

+ 2
2+

Mn2+ + 8H2O

OX: (loses 1e– per C) x 10 = 10e– total

RED: (gains 5e– per Mn) x 2 = 10e– total

29. 2
4+

ClO2

+
3+

SbO2

1– + 2OH1– + 2H2O −−→ 2
3+

ClO2

1– +
5+

Sb(OH)6
1–

OX: (loses 2e– per Sb) x 1 = 2e– total

RED: (gains 1e– per Cl) x 2 = 2e– total



30.
6+

Cr2O7

2– + 6
1−

I1– + 14H1+
−−→ 2

3+

Cr3+ + 3
0

I2
+ 7H2O

OX: (loses 1e– per I) x 6 = 6e– total

RED: (gains 3e– per Cr) x 2 = 6e– total

31. 3
2+

C
3−

N1– + 2
6+

CrO4

2– + 5H2O −−→ 3
4+

C
3−

N
2−

O1– + 2
3+

Cr(OH)3
+ 4OH1–

OX: (loses 2e– per C) x 3 = 6e– total

RED: (gains 3e– per Cr) x 2 = 6e– total

32. 3
0

I2
+ 5

5+

ClO3

1– + 3H2O −−→ 6
5+

IO3

1– + 5
1−

Cl1– + 6H1+

OX: (loses 5e– per I) x 6 = 30e– total

RED: (gains 6e– per Cl) x 5 = 30e– total



33. 8
7+

MnO4

1– + 3
3−

NH3 −−→ 8
4+

MnO2

+ 3
5+

NO3

1– + 5OH1– + 2H2O

OX: (loses 8e– per N) x 3 = 24e– total

RED: (gains 3e– per Mn) x 8 = 24e– total

34. 6
5+

ClO3

1– + 2
3+

Cr3+ + H2O −−→ 6
4+

ClO2

+
6+

Cr2O7

2– + 2H1+

OX: (loses 3e– per Cr) x 2 = 6e– total

RED: (gains 1e– per Cl) x 6 = 6e– total

35. H2

1−

O2

+ 2
2+

Co(
2−

OH)2 −−→

3+

Co2
2−

O3

+ 3H2

2−

O

OX: (loses 1e– per Cr) x 2 = 2e– total

RED: (gains 1e– per O) x 2 = 2e– total



36. 2
(2+,3+,3+)

Fe3O4

+ H2

1−

O2

+ 18H1+
−−→ 6

3+

Fe3+ + 10H2

2−

O

OX: (loses 1e– per Fe 2+) x 2 = 2e– total

RED: (gains 1e– per O) x 2 = 2e– total

37.
0

W + 6
5+

NO3

1– + 6H1+
−−→

6+

WO3

+ 6
4+

NO2

+ 3H2O

OX: (loses 6e– per W) x 1 = 6e– total

RED: (gains 1e– per N) x 6 = 6e– total

38. 2
2+

Cu(
3−

NH3)4
2+ + 7

2+

C
3−

N1– + 2OH1–
−−→

2+

C
1−

N
2−

O1– + 2
1+

Cu(
2+

C
3−

N)3
2– + 8

3−

NH3

+ H2O

OX: (loses 2e– per N) x 1 = 2e– total

RED: (gains 1e– per Cu) x 2 = 2e– total



39.
6+

Cr2O7

2– + 3
1−

C2H4O
+ 8H1+

−−→ 3H
0

C2H3O2

+ 2
3+

Cr3+ + 4H2O

OX: (loses 1e– per C) x 6 = 6e– total

RED: (gains 3e– per Cr) x 2 = 6e– total

40. 2
1+

H2

1−

O2

+
2−

S
4+

C
3−

N1– + 3H2O −−→ H
4+

CO3

1– + H
6+

S
2−

O4

1– +
3−

NH4

1+ + 2
0

H2

OX: (loses 8e– per S) x 1 = 8e– total

RED: (gains 1e– per O) x 4 = 4e– total

RED: (gains 1e– per H) x 4 = 4e– total

combined gain is 8e– total


