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VAPOR-LIQUID PHASE EQUILIBRIUM

PURPOSE
The purpose is to obtain a vapor-liquid (temperature-composition, T-x, y) phase diagram for a binary system.

PRELIMINARY

1) Refresh your theoretical knowledge of the binary system vapor-liquid phase equilibrium from the relevant sources.
2) Discuss the answers to the following questions in the group.
a)  Describe ideal and non ideal solutions.
b)  Briefly explain Raoult and Henry's laws. In what situations do you argue that they are valid.
c)  What is an azeotropic mixture? Qualitatively draw possible phase diagrams for mixtures of this type and discuss the importance of this behavior.
d) What is the phase rule? Please explain. Apply and interpret the phase rule for binary system vapor-liquid phase equilibrium.
e) What is the refractive index? Can you determine the concentration by measuring the refractive index of mixtures? Please explain.
3) In this experiment, the vapor-liquid phase equilibrium will be established for the ethanol-water system. In this context, find vapor-liquid equilibrium data given in the literature for the ethanol water system and draw the T-x, y equilibrium diagram.
4) The refractometer available in the laboratory can be used for concentration measurements. In this context, depending on the concentration of the ethanol-water mixture, the refractive index is found in the literature. The refractive index values ​​of the ethanol-water mixture from the literature can be measured using a refractometer at several points. if these values ​​deviate more than the values ​​given in the literature, discuss how to follow a method for reasons.
5) Observe the safety data sheets (MSDS) of the used chemicals and take the necessary precautions.


EXPERIMENT PLAN

Prepare a two-week experiment plan. The experimental setup you can use to obtain the vapor-liquid equilibrium data for the binary system and the list of materials to be used in this setup are given in the next section. To do the experiment planning:
a) Determine the concentration of the initial solution you will use in the experiment.
b) In the experiment, plan what parameters are to be measured and when. (When does the measurement begin and when is the experiment terminated? Does the heating rate have any significance for the experiment?)
c) Prepare the data sheet where you will save the necessary data during the experiment. Make sure that all the necessary data for your calculations are saved.
d) Make a task assignment for the work to be carried out throughout the experiment.

Groups that have not completed the studies related to the PRELIMINARY WORKS and EXPERIMENT PLAN mentioned above will not be allowed to perform experiments.


THE EXPERIMENTAL SETUP

A system in which you can study the vapor-liquid phase equilibrium is given in Fig.1.  Tools and chemicals that can be used to set up the experiment and carry out the experiment:



· Three necks round-bottom flasks
· Cooler and cooling water connections
· Heater
· Refractometer
· Beaker, test tube, pipette, tissue paper
· Tap to provide cooling water
· Ethanol solution
· Pure water
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			Figure 1. Experiment Setup


EXPERIMENTAL

You will be required to work in accordance with the experimental plan you have prepared and approved by the teaching staff and complete in two weeks.

EVALUATION OF DATA

1) With the help of data, create T-x, y diagram. Compare the diagram generated from experimental data with the literature.
2) Try to calculate the theoretical liquid phase compositions using the experimental vapor phase curve and the theoretical vapor phase compositions using the experimental liquid phase curve. Do not forget to mention clearly your assumptions.
3) Plot T vs y-x (vapor phase mole fraction - liquid phase mole fraction) curve.
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Use of Refractometer

1) Take the device carefully from the box.
2) The lamps are mounted on the appliance and check that they are in working condition.
3) The sample place is opened and wiped clean with a dry cloth or napkin. This process is repeated before every measurement.
4) After 1-2 drops of sample have been placed, the sample place is closed.
5) Looking at the ocular, first the sharpness of the thick line seen in the upper part is adjusted with the small adjustment knob located on the right side of the device.
6) Once the sharpness setting is done, using the big button on the right side of the device, the thick line is brought to the center of the       symbol. Then, on the scale shown below, the value is read and recorded.
7) After the measurements are completed, the lamps on the device are first removed and the device is cleaned and placed in its box.
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