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Oxidation: Loss of electron(s)

Mg = Mg2+ + 2 e-

Reduction: Gain of electron(s)

2H*+2e = H,

Oxidation Number: Indication of how many electrons
(e-) have been lost or gained by an atom in a chemical
species relative to the neutral atom.

This is a theoretical/hypothetical number.
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5e + MnO4~ = Mn2*
MnO4- V4 — V5+ + 1 e-

Scenario 1 B
V3h — V4t e

5V4# + 1 MnO, + 8 H* = 5 V5 + 1 Mn2* + 4 H,0
| 4

oxidation




5e + MnO4~ = Mn2*
V3 5 5+ + 2 e-

Scenario 2 .

V5—|— —) V3—|—

5V3 + 2 MnO,” + 16 H* = 5 V5 + 2 Mn2* + 8 H,O
| 4

oxidation




5e + MnO4~ = Mn2*
V2t - 5+ + 3 e-

Scenario 3 -

Vst - V2

5V2* + 3 MnO,~ + 24 H* = 5 V5 + 3 Mn2+ + 12 H,0
| 4

oxidation
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Part 1 SO, reduces V5* to VX+
SO, + 5V5t+ 2 H,0 = SO,2- + 2 V¥ + 4 H+

|

We can titrate V** with MnO4- to determine the value of X.



Part 2A Zn reduces V5* to VY+
32Zn+ 2Vt = 2VYY¥++37Zn2t

|

We could titrate V¥* with MnO4- to determine the value of Y.

But, instead, we will ...

Part 2B 1 part VY* + 2 parts V5* — 3 parts VZ*
1 mmol 2 mmol 3 mmol

}

Then, we titrate V& with MnO4- to determine the value of Z.



Part 3A Zn reduces V5* to VY+
32Zn+ 2V3* = 2VYY¥*+ + 3 Zn2+

|

We could titrate V¥* with MnO4- to determine the value of Y.

But, instead, we will ...

Part 3B 2 parts VY* + 1 part V5* — 3 parts YW+
2 mmol 1 mmol 3 mmol

}

Then, we titrate VW* with MnO4- to determine the value of W.



An Examﬁle Balance the following reaction under basic conditions.
Fe2* (aq) + MnQO,4 (aq) — Fe3* (ag) + MnO, (s)

If Fe2* is added as FeSO, and MnO,~ as KMnOy,, write the complete ionic equation.

1. Assign oxidation states of each element.

2. Separate into reduction and oxidation half-reactions.
3. Balance heavy atoms (atoms that are not O and H).
4. Balance O atoms with H,O on opposite side.

5. Balance H atoms with H* on opposite side.

6. Balance total charge with electrons (e”).

7. Balance electrons by multiplying entire half-reactions.
8. Add the two half-reactions together. Simplify.

9. Neutralize (formation of H,O) excess H* with OH-.

3 Fe?* (ag) + MnO,~ (ag) + 2 H,O () = 3 Fe3* (ag) + MnO,, (s) + 4 OH- (aq)
3 Fe?* (aq) + 3 SO42- (aq) + K* (aq) + MnO4~ (aq) + 2 H,O (I) = 3 Fe3* (aq) + 3 SO42- (aqg) + K* (aq) + MnO5 (s) + 4 OH" (aq)



Do Part 1 in the fume hood because SO, is toxic.
Be careful inserting the rubber hose onto the filter flask.

Parts 2 & 3: Loosely stopper & swirl for 20 minutes.

s W b e

Minimize interference of O, in the air.




