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Due no later than Monday November 23 by  4 PM
(electronic submissions will be accepted)

Gas problem

A sample of PCl5  weighing 2.69 grams is placed in a 1.000 liter flask and vaporized completely at 250 o C.  The final pressure observed at this temperature is 1.000 atmospheres. The possibility exists that PCl5  decomposes according to the equation:



PCl5 (g)  ---------> PCl3 (g)   + Cl2 (g)    

What are the partial pressures of PCl5  , PCl3  and Cl2    ? 
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P(PCl5) ?  P(PCl3) ?   P(Cl2) ?
Answer:
The initial pressure of PCl5 =Po  = nRT
V

The initial n=no=  2.69/MW PCl5= 2.69/208.25=0.0129.
By the end of the reaction at equilibrium:

Pf = 1=nfRT= nf(0.082*(250+273.15)=42.898nf

           V




1

nf = 1

=  0.0233







      42.898

We note that the equilibrium obeys mass balance so:


PCl5 (g)  ---------> PCl3 (g)   + Cl2 (g)    
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0


0
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x


x
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Thus: nf =   0.0233 = 0.0129-x + x + x = 0.0129 +x

    
     0.0233-0.0129=x=0.0104=moles PCl3=moles Cl2
Each partial pressure of the three components is computed via: Pk = 42.989nk
(P(PCl3) =P(Cl2)=42.989*x= 42.989*0.0104

     =0.446 atm
(P(PCl5) = 42.989*(no-x) = 42.989*(0.0129-0.0104)=0.106 atm

