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Equilibrium Thermodynamics Exam

Exercise 1:(8p0intS) Température (K)
375

Opposite, we have reproduced the binary liquid/vapor

370

diagram of a methanol-water mixture at 101.3 kPa 165

1. Specify the nature of the different domains A, B, and C 360
of the diagram, as well as the name and meaning of the 355
curves D and E 350

2. Indicate whether methanol and water are miscible in the 345

liquid state.
3. Consider a liquid mixture M prepared at 20°C from 2 0 02 04 06 o8 1
mol of methanol and 6 mol of water R
3.1 Determine the molar fraction of methanol in mixture M.
3.2 Plot the shape of the thermal analysis curve obtained when mixture M is heated between 335 K and 375
K, specifying the coordinates of the relevant points. On each part of the curve, indicate the reduced variance of the
system present, detailing the calculation used to obtain it using an example.
4. For the same mixture M:

- Give the composition of the liquid and vapor in equilibrium at 360 K and the quantities of matter of the

constituents in each phase.

Exercise 2: (10 points) 1900 1900
The opposite figure shows the solid/liquid isobaric binary 5 /4
< 1800 - 1800
diagram of Titanium-Vanadium mixture, the vanadium 5 . A / /
mass fraction wy, on the abscissa, and the temperature, é 1700 | ,/ 1700
: . : " X c

expressed in degrees Celsius, on the ordinate: 5”5%\ // yd

X i 1600 FN 7 = 1600
1/ Indicate the number and nature of the phases present in ¥ N

. 50 | solution solide (Ti, V)
domains A, B, and C. 1500 ‘ 1500

5 01 02 03 04 05 06 07 08 09
2/ A notable point I appears on this binary diagram : Fraction massiaue en vanadium wy

for a vanadium mass fraction of wy = 0.30 and a temperature of T = 1560 °C. Specify the name and notable
physical properties of the corresponding mixture.

3/ Represent the shape of the isobaric thermal analysis cooling curves for vanadium mass fractions of wy = 1.0, wy
=0.10, and wv = 0.30, on each part of the curve, indicate the reduced variance

4/ When the mixture represented on the diagram by point (@) cools from 1750°C, give the temperature at which the
first solid crystal appears and determine the mass fraction composition of this first crystal.

5/ A liquid titanium-vanadium mixture is prepared from 100 kg of vanadium and 900 kg of titanium. This mixture



is heated to 1600°C. Indicate the nature and composition by mass fraction of the phases in equilibrium at this
temperature. Calculate the masses of titanium and vanadium in each phase.

Question of the course: (2 points) Determine whether the following statements are true or false, then correct

the false statements:

a) Above the boiling curve of the liquid-vapor binary diagram, we have a single vapor phase

b) Component A is assumed to be more volatile than B, which means that the vapor pressure of B is greater
than that of A at any given temperature

¢) The curve separating the liquid domain from the two-phase domain(liquid+solid) is called the solidus

d) The melting temperature of a eutectic is always lower than the melting temperatures of the pure

constituents of the mixture considered.
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Good Luck



