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THE OXIDATION STATES OF MANGANESE 2 2
PART A

Many of the transition elements, Group IIIB through Group IIB on the periodic table, have more than
one oxidation number. The oxidation number tells how many clectrons an atom loses, gains, or shares
in forming a compound. Iron can have an oxidation number of 2+ or 3+ in forming compounds.
Copper can have an oxidation number of 1+ or 2+ in forming compounds. When writing the name of
these compounds, a Roman numeral indicates the oxidation number. Iron forms Fe(ll) and Fe(IlI)
compeunds, while copper forms Cu(I) and Cu(II) compounds.

The element manganese has three oxidation states. Each is identified by a characteristic color.

S’rrqfegy It is strongly suggested that this activity be performed as a den.cnztiation

You will distinguish among the three oxidation states of mangancse.
You will determine the oxidation numbers of manganese.

Materials

apron goggles test tube holder
beaker potassium permanganate, KMnO, water

burner Pyrex @ test tube

dropper table of oxidation numbers Appendix

CAUTION: Keep KMnO, away from the open flame. KMnO, is a ‘
powerful oxidizing agent. The crystals can explode on sudden heating.
Wear goggles and apron.

Procedure

1. With a spatula, add only a few crystals of KMnO, to a Pyrex @ test
tube. CAUTION: KMnO, is irritating to the skin. Avoid skin
contact. Wear goggles and apron. Record the color of these crys-
tals in Data Table 22-1.

2. Hold the test tube with the test tube holder and slowly heat in the
flame of the burner. CAUTION: Heat KMnO, with care. Do not
point the mouth of the tube at yourself or students. Record your
observations of the crystals in Data Table 22-1.

3. Remove the test tube from the heat and allow it to cool. Add 8-10
drops of water to the test tube. Shake the test tube to mix its
contents.

4. Slowly pour the liquid into a beaker. Be careful to pour it so the
solid materials remain in the test tube. Observe the color of the
solid material remaining in the test tube and record it in Data
Table 22-1.

5. Lookat the table of oxidation numbers in the Appendix. Write the
oxidation numbers of manganese, Mn, in the three compounds
listed in Data Table 22-1. Remember: The sum of the oxidation
numbers for each compound equals zero. FIGURE 22-2.
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Data Table 22-1

Mn compound Color Oxidation number

KMnO ,—crystals

K2MnO‘—dissolved in water

MnO,—remaining in tube

Questions and Conclusions

1. What caused the KMnO, crystals to change color?

2. Was this change a chemical or physical change? — -

Explain. &

3. How many bonding electrons does manganese have in the compound KMnO,?

4. State a rule concerning the sum of the oxidation numbers for a compound.

5. What is the oxidation number of iron in rust, Fe,04?

6. What is the chemical name for rust, Fe,04?

Strategy Check

Can you distinguish among the three oxidation states of manganese?

Can you determine the oxidation numbers for manganese in different compounds?
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