1990 B

A mixture of H2(g), O2(g), and 2 millilitres of H2O(l) is pre​sent in a 0.500 litre rigid container at 25˚C. The num​ber of moles of H2 and the number of moles of O2 are equal. The total pressure is 1,146 millimetres mer​cury. (The equilibrium va​por pressure of pure water at 25˚C is 24 mil​limetres mercury.)
The mixture is sparked, and H2 and O2 react until one re​actant is completely consumed.

(a)
Identify the reactant remaining and calculate the number of moles of the reactant remaining.

(b)
Calculate the total pressure in the container at the conclu​sion of the reaction if the final temperature is 90˚C. (The equilibrium vapor pressure of water at 90˚C is 526 mil​limetres mercury.)

(c)   Calculate the number of moles of water present as vapor in the container at 90˚C.

Answer:

(a)
2 H2 + O2  2 H2O


mol H2 = mol O2 initially, but 2 mole H2 react for every 1 mol of O2, therefore, O2 is left.


PT = PH2 + PO2 + PH2O

1146 mm Hg = PH2 + PO2 + 24 mm Hg


PH2 + PO2 = 1122 mm Hg


1122 mm Hg / 4 = PO2 left (1/2 of initial PO2 which is 1/2 total)


PO2 = 280.5 mm Hg


 EMBED "Equation" \* mergeformat  


(b)
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PT = PO2 + PH2O = (342 + 526) mm Hg = 868 mm Hg
(c)
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2002

A rigid 8.20 L flask contains a mixture of 2.50 moles of H2, 0.500 mole of O2, and sufficient Ar so that the partial pressure of Ar in the flask is 2.00 atm.  The temperature is 127(C.  

(a)  Calculate the total pressure in the flask.

(b)  Calculate the mole fraction of H2 in the flask.

(c)  Calculate the density (g L-1) of the mixture in the flask.

The mixture in the flask is ignited by a spark, and the reaction represented below occurs until one of the reactants is entirely consumed.

          2H2(g) + O2(g) ( 2H2O(g)

(d) Give the mole fraction of all species present in the flask at the end of the reaction.
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