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Summary volumetric analysis (2)

second lecture : volumetric analysis.

volumetric analysis: method a quantitative chemical analysis in which the amount of a
substance is determined by the measurement of the volume that the substance occupies.

- It is commonly used to determine the unknown concentration of a known reactant.
- Volumetric analysis is often referred to as titration.

Titration: a laboratory technique in which one substance of known concentration and
volume is used to react with another substance of unknown concentration.

Concentration: is an expression stating the relative amount of solute per unit volume
or unit mass of solution.

Stoichiometric Calculations: a balanced chemical reaction indicates the quantitative
relationships between the moles of reactants and products.

Titration: A process in which a standard reagent is added to a solution of analyte until
the reaction between the two is judged complete.

Primary Standard: A reagent solution of accurately known concentration is called a
standard solution.

Standardization: A process to determine the concentration of a solution of known
concentration by titrating with a primary standard.

End point: The point at which the reaction is observed to be completed is the end
point.

Equivalent point: The point at which an equivalent or stoichiometric amount of titrant
is added to the analyte based on the stoichiometric equation.

Types Of Volumetric Analysis:-

: o 3-Reduction- :
1- Acid-base 2-Precipitation oxidation 4-Complexometric
titration titration . titration
titration

Titrant: The known solution added to the solution of unknown concentration.




-Requirement for Successful Volumetric Titration:

e Reaction must be stoichiometric, well defined reaction between titrant and
analyte.

e Reaction should be rapid.

e Reaction should have no side reaction, no interference from other foreign
substances.

e Must have some indication of end of reaction, such as color change, sudden
increase in pH, zero conductivity.

e Known relationship between endpoint and equivalence point.

Direct Titration: The known solution added to the solution of unknown concentration.

Back Titration: Alternative technique to direct titration, such as determination of
volatile material (NH3).

Back Titration:

- In a simple acid-base titration, a base (reagent) is added in a known quantity greater
than the amount required for acid neutralization .

- Acid and base react completely.
- The remaining base is titrated with a standard acid.

- The titrated quantity of acid from burette will be equivalent to the basic (excess base),
which will be reduced from the total amount of added base to know the equivalent base
amount reacted completely with unknown acid this Titration is called Back Titration.

Acid —Base Indicators:

Is weak organic acid or weak organic base which change its color according to change
pH of media.

-The acid-base indicator function by changing color just after the equivalence point of
a titration; this color change is called the end point.

- The end point is most often detected visually.
- Most acid-base indicators are organic dye molecules which are either acids or bases .

- The acid form of an indicator is usually colored-when it loses a proton resulting in anion
or conjugate base form of the indicator exhibiting different color.




