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Introduction to Chemical Process Analysis 

Tutorial 7

Use the MgSO4 – H2O phase diagram to describe the changes indicated below.

(1) Initially a solution of MgSO4 contains 20 wt% MgSO4 at 140(F.  

(2) 41.6 wt% of the water present in the initial solution was evaporated.  Determine the mass fraction of 

          MgSO4 in the evaporated/concentrated solution.

(3) Next, the evaporated solution was cooled to 50(F.  What phases are present after cooling to 50(F?  

Express the composition of these phases as mass fractions [wt fraction of MgSO4] 

(4) What is the chemical formula of the solid phase crystals that are present at 50(F?

(5) What is the composition of the liquid phase at 50(F?

(6) Determine the mass ratio of solid to liquid solution  [kg of solid crystal phase per kg of liquid solution 

phase].

After the tutorial keep the MgSO4 – H2O phase diagram for future reference.  

DGD 7 

Use the MGSO4 – H2O phase diagram to describe the changes indicated below.

(1) Initially a solution of MgSO4 contains 20 wt% MgSO4 at 140(F.  

(2) 41.6 wt% of the water present in the initial solution was evaporated.  Determine the 

mass fraction of MgSO4 in the evaporated/concentrated solution.

(3) Next, the evaporated solution was cooled to 50(F.  What phases are present after 

cooling to 50(F?  

(4) What is the chemical formula of the solid phase crystals that are present at 50(F?

(5) What is the composition of the liquid phase at 50(F?

(6) Determine the mass ratio of solid to liquid solution  [kg of solid crystal phase per kg of 

liquid solution phase].

Basis of calculation :  100 kg of original solution 

(2) at 140(F                           MgSO4                                 H2O                         Total

The original solution               20 kg                                  80 kg                      100 kg

After evaporation                   20 kg                    80*(1 – 0.416) =46.72 kg       66.72 kg

The solution concentration  20/66.72 = 29.98%                70.02%                    100 %

                                                          . = 30 %

at 50(F

(3) Both a liquid solution phase and a solid phase are present

(4) Crystals = MgSO4(7H2O(x = 0.488) found on the MgSO4 – H2O phase diagram 

(5)The solution concentration =
23.5% ( found on the MgSO4 – H2O phase diagram. It is the solution concentration at 50(F in the Solution + MgSO4(7H2O block of the phase diagram

(6)   Basis of calculation : 100 kg of concentrated solution (30% MgSO4)

F = feed    S= solution    C = crystals

Total mass balance
F = 100 = S  +  C

C = 100 - S

Mass balance for the MgSO4 component     x = fraction massique de MgSO4 .

100*xF  =  S*xS  +  C*xC .

100*(0.3)  =  S*(0.235) + C*(0.488)  


      =  S*(0.235) + (100 – S)*(0.488)    S =    48.8 – 30     =  18.8  = 74.31 kg 

                                                                               0.488 – 0.235     0.253

C = 100 – S  = 25.69 kg

C / S = 25.69 / 74.31 = 0.346
