CHEMICAL AND BIOLOGICAL ENGINEERING  2317

DGD # 6 

1.A liquid mixture contains 60 % cyclohexane and 40% styrene.  Calculate the total vapour pressure over this liquid mixture and the composition of the vapour phase at 50(C.  Use the Antoine equation to calculate the saturated vapour pressure of the pure components.

Constants – équation d’Antoine




A

B

C

Cyclohexane

6.84941
1206.001
223.148

Styrène

7.06623
1507.434
214.985

log10 P( = A – B/(T+C)

T=(C,  P(=mm Hg

cyclohexane  log10 P( = 6.84941 – 1206.001/(273.148)


log10 P( = 2.434

P( = 271.78

styrene log10 P( = 7.06623 – 1507.434/(264.985)


log10 P( = 1.377

P( = 23.85

Total pressure above the liquid mixture 

PT = pCyHex + pSty = xCYCH*P(CyH + xSTY*P(STY . 

     = 0.6*271.78 + 0.4*23.85 

     = 163.07  +  9.54 = 172.61 mm Hg

y = p/PT = xP(/PT 

yCYCH = 163.07/172.61 = 0.94473

ySty = 9.54/172.61 = 0.05527

2.Contaminated air that contains 2% ethylene is in equilibrium with water.  Use Henry’s law to calculate the quantity of ethylene (grams) that would be dissolved in 1 kilogram of water.  The temperature is 5(C.  The pressure is 100 psia.  KH = 6.53*103 atm/(mol C2H6/mol solution) at 5(C.

Basis of Calculation = 1 g-mole solution

Henry’ law p = x KH     Dalton’s  law p = yPT .

PT = 100 psia*(1 atm/14.69 psi) = 6.807 atm

xETH = yETH PT /KH =             (0.02*6.897 atm)            * 1 g-mol solution = 2.084*10-5  mol C2H6 .

                                6.53*103   atm * mol solution  .

                                                      mole C2H6  .

       mole fraction     MW        weight (g.)

Ethylene        2.084*10-5 *  28.05  =  0.0005848*10-4 .

Water

  1.0         * 18.016 = 18.016

Quantity = 5.848*10-4 g C2H6  = 0.03246 g C2H6   .


        18.016 g H2O
     1000 g H2O

