
Half-reactions:
All redox reactions can be written 
as two separate “half-reactions.”

(example on board)

An oxidation-half rxn

and a reduction-half rxn



1. Assign oxidation states to each 
element in the reaction.


2.Write two half-reactions, balancing 
all elements.


3. Balance charge using electrons.

4.Multiply each to have the same 

number of electrons

5.Add together the half reactions, 

canceling out the electrons.

Steps:



Balancing Redox Reactions
=In Acidic Solutions=

[example worked-out in class]



1. Assign oxidation numbers to each 
element in the reaction.


2.Write the two half-reactions, 
balancing all elements except 
hydrogen and oxygen.

Steps:



3. Balance oxygen by adding H2O.

4. Balance hydrogen by adding H+.

5. Balance charge by adding 

electrons to the sides with the 
more positive charge.



6. If necessary, multiply the half 
reactions so that each contains the 
same number of electrons.


7. Write the complete redox reaction by 
adding together the two half-reactions 
and canceling out like terms.



A list of elements organized in order of 
the ease at which they are oxidized.

Activity Series:



When one element is able to replace 
another element in a compound, that 
element is said to be "more active."

Reactivity (Activity)

[The more active element become an ion]



Activity (Reactivity) Series:
The arrangement of elements in 
order of their tendency to replace 
an ion in a compound.

https://www.youtube.com/watch?v=x1kmxC1mLjc&index=11&list=PL5C3F606F1DFA4133


Elements that readily undergo oxidation:
 - metals
 - hydrogen

Elements that readily undergo reduction:
 - halogens



A list of elements organized in order of 
the ease at which they are oxidized.

Elements or ions that 
are easily oxidized...

are strong 
reducing agents

Elements or ions that 
are easily reduced… 

are strong 
oxidizing agents

Activity Series:



The stronger 
reducing agent will 
replace a weaker one 
from a compound.



The stronger 
oxidizing agent will 
replace a weaker one 
from a compound.



Dissolved Oxygen In Water

[The lowest concentration of 
oxygen that fish need to survive is 

about 3 mg/L (= 3 ppm).]

The oxygen molecule is quite 
nonpolar and has a low solubility in 

water, about 9 mg/L

(=9ppm) at 20℃





The solubility of a gas is inversely 
proportional to temperature.



Fast flowing rivers and streams are 
usually less polluted, as their water is 
continually exposed to air where re-
oxygenation can occur.

Whereas, static bodies of water such 
as lakes and ponds have limited re-
oxygenation and are more prone to 
pollution.



BOD
The level of organic pollution in water 
is measured by the Biological Oxygen 
Demand (BOD).

The higher the BOD, the 
more impure the water.

This is the amount of oxygen in ppm 
needed by bacteria to decompose organic 
matter aerobically (i.e., requiring oxygen)  
in a fixed volume of water over a set 
period of time (usually 5days).



BOD = 
(initial amount of dissolved O2)
-(amount O2 remaining after 5 days)



The Winkler Method
Used to measure the amount of dissolved 
oxygen in water.  A three-step, redox 
process.



Sample Problem:

A 200-mL sample of water was treated with 
excess alkaline MnSO4 and all oxygen 
allowed to react.

Acidified KI was then added and the 
resulting solution was titrated with Na2S2O3 
using starch as an indicator. 

2 Mn2+(aq) + 4 OH-(aq) + O2(aq)→2 MnO2(s) + 2 H2O(l)

MnO2(s) + 2 I-(aq)+4 H+(aq)→ Mn2+(aq)+ I2(aq)+ 2 H2O(l)

2 S2O32-(aq) +  I2(aq)  → S4O62-(aq)  +  2 I-(aq)



If the water sample initially had an oxygen 
concentration of 12.3 ppm, calculate the BOD 
for this water sample in ppm. 

If 10.5 mL of 0.0100 M Na2S2O3 was needed 
to react with all the iodine, determine the 
concentration of oxygen in ppm.




