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CHEMICAL MIXTURES
Experiment No:
6
Name of Experiement: Partial Molar Volumes
Objective:
The calculation of partial molar volumes of H2O-H2SO4 mixtures prepared at   different   concentrations   by   measuring   their   densities   and   the determination of their deviation from the ideal state.
Chemicals:
 20%, 40%, 60% and 80% H2SO4 solutions
CAUTION! When preparing the aqueous acid solutions, concentrated sulfuric acid is gradually added on water by continuously stirring. (Why?)
Equipment
 Analytical Balance
· Thermometer
· Pycnometer
Background
There are many methods for determining the density of a liquid, however the pycnometer method will be used in this experiment. In this method, the mass of the liquid filled in the containers whose volumes were determined with high sensitivity (±0.001 mL) is determined. The containers used for this method are called pycnometer.
Experiemental Procedure
Firstly, we need to determine the volume of the picnometer. Destilled water is used as a comparison liqued. The pycnometer is washed, dried and weighed. Then, pycnometer is filled with destilled water and capillary tube is placed in the mouth. After the liquids overflowing from the mouth of the capillary, the mouth of the capillary tube are carefully cleaned and the pycnometer is weighed again. The
difference between the full and empty pycnometer weighing gives Figure 1. Pycnometer
the mass of water in the pycnometer.  The mass of water found using with the density of the water (𝜌H2O=0,9982343 gcm-3)  and the volume of the picnometer. When the same process is performed using 20%, 40%, 60%, 80% H2SO4  solutions instead of water, the liquid mass filling the picnometer and the density of the liquid used by dividing it by the volume of the picnometer are found.  In  the  experiment,  average  densities  of  the  liquids  was  determined  using  with  two picnometers are used.
Evaluation of Results
By using experimental data, belirlen partial molar volumes are determined by two different methods and the results are interpreted.
The specific volume (1/ρ = v), which is the inverse of the average densities in the experiment, is calculated. v–%H2SO4  graph is plotted. To find partial molar volumes, a tangent is drawn from the 50% concentration to the curve. Partial specific volumes (𝑣̅ 1 and 𝑣̅ 2) are found from the points where the tangent intersects the H2O and H2SO4  axes. These values are multiplied by the molar mass of water (𝑀1) and the molar mass of H2SO4  (𝑀2) in order to determine the partial molar volumes (𝑉̅ 1 and 𝑉̅ 2) for 50% H2SO4 .
The molar volumes (V) are plotted against the molar fractions (x2) to determine the partial molar volume of the solutions. The calculated concentrations in the experiment are used to determine the molar volume and molar fraction.
Mole fraction (x2) molar mass and molar volumes of H2SO4 can be found in the following equation.
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V–x2  graph is drawn with the found values. In order to find the partial molar volumes of the solutions, the x2  value corresponding to 50% H2SO4  is calculated. The calculated value is marked from the graph and the points where the tangent drawn from this point to the curve cut off the axes give partial molar volumes for water and 50% concentration of sulfuric acid directly.
QUESTIONS
1) What is the chemical mixture? Describe the differences between ideal and real mixtures.
2) Explain the concept of partial molar feature verbally and mathematically.
3) Derive the Gibbs-Duhem equation and write the Gibbs-Duhem equation for a two- component system.
4) Write the methods which used to determine the partial molar properties.
5) How do you explain the case that the partial molar volume of water in H2O-H2SO4 mixture is equal to zero or has a minus sign?
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