


MIXTURES
EXPERIMENT NO
9
EXPERIMENT NAME
Ebullioscopy
PURPOSE
The aim of this experiment is to determine the molar mass of unknown soluble substance by rising of the boiling point of the solutions.
CHEMICALS
 Urea
· Wather
· Unknown Substance
MATERIALS
 Scale
· Thermometer
· Heater
· Glass Flask
· Devar Flask
EXPERIMENTAL PROCEDURE
Experiment  apparatus  consist  of  heater,  dewar  flask and   thermometer   given   in   Figure   2.   For   precise temperature    measurement    is     used     with     1/10 compartment  or  a  Beckmann  thermometer.  Before experiment, test tube is washed, dried and tared (mtare). The test tube is filled with enough water to contact with the  thermometer.  The  heater  at  the  bottom  of  the balloon is opened at medium level and water vapor is sent to the test tube containing water.
After the temperature shown by the thermometer is fixed, boiling temperatures of water are read and recorded at least every three seconds in at least three minutes. Average value is taken as boiling temperature of water(t0). In order to find the Ebullioscopic constant (Kk), three weights of two grams are taken first from a material (urea) known as molar mass.
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Fig. 2. Ebullioscopic diagram
2 grams of urea dissolved (≈25 cm3) in water and the boiling temperature of the solution with the average of the recorded temperatures (t). After that, the test tube is removed and the tap water is cooled externally for a period of time and then it is dried and weighed (mtot). Urea, 2 grams is
added two times in succession to this solution, boiling temperature elevations of solutions are found with containing 2, 4 and 6 grams urea as above, respectively. For the molar mass unknown sabstance, experiments with urea are repeated exactly. Experiments are repeated for the unknown sabstance exactly.
Evaluation of Results
First, the ebullioscopic constant (Kk) of the solvent is determined by the following equation. The average value of this Kk constant is determined by three experiments with urea.
ΔTb  = Kb × m
(9.1)
Molalities of urea solutions,
m = 1000 n2/m1
(9.2)
m = 1000 m2/M2 m1
(9.3)
from equation, m1 = mwater, m2 = murea = 2, 4 and 6 grams, M2 = Murea = 60 g mol-1 and mwater = mtot - (mtare
+ murea) was calculated. Accordingly, for each of the three experiments is found molality values. In equation ΔTb =Kb × m, for each experiments was calculated ΔTb = (T-To) values and m values are replaced and Kb values and their average are calculated.
The Kk constant, on the other hand, can also be obtained from the temperature difference graph against the molarity and from the slope of the line passing through the origin(ΔTb/m = Kb).
The results of the experiments performed for the unknown sabstance of molar mass are calculated by substituting the equilibrium of 9.3 and the Mx molar mass is calculated.
The arithmetic average of the molar mass in the three experiments is taken as more accurate molar mass.
QUESTIONS
1) Explain the colligative properties of a solution.
2) What kind of substances can be used instead of urea? Give an example.
3) What is the van't Hoff factor and how is it determined?
4) Explain the methods of ebullioscopy and cryoscopy.
5) Is the ebullioscopic constant dependent on the type of solute? Why is that?
6) Derive ΔTb= Kb × m the equation from the thermodynamic equilibrium condition between phases.
7) Explain the events caused by the vapor pressure of a solution being less than the vapor pressure of
the pure solvent.
8) How is the vapour sent from the balloon of the experiment to heat the solution above its own temperature?
9) How is the freezing point drop and boiling temperature rise measured with the Beckmann thermometer? What is the difference of this thermometer from other thermometers?
10) Identify the osmotic event and osmotic pressure. What does reverse osmosis mean?
11) Identify the osmosis event and osmotic pressure. What does reverse osmosis mean?
12) What are the other molar mass determination methods?




