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Tutorial 6

Balance with Chemical Reactions

7. Ethylene oxide is made by the partial oxidation of ethylene over a silver catalyst.  The full oxidation to carbon dioxide and water is a side reaction. A feed consisting of 13 mol% ethylene in air reacts with an ethylene conversion of 24.5%.   The yield of ethylene oxide is 78.6 %.   Determine the exit stream composition.

8. Chlorine dioxide is a bleaching agent produced by the following reaction.    
6 NaClO3 + 6 H2SO4 + CH3OH  = 6 NaHSO4 + 6 ClO2 + CO2 + 5 H2O
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9. The catalytic hydration of ethylene is carried out with a single-pass conversion of only 4.5%.  The separator removes all the alcohol and the recycle gas contains 6.5 mol% steam.  The molar ratio of steam to ethylene in the mixed feed to the reactor is 0.55.  Calculate the compositions of all streams, and the ratio of steam to ethylene fed to the process.
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10.  The recycle reactor shown below oxidizes ethanol to acetic acid with a mixture of dichromate and sulfuric acid.  A 90% overall conversion is achieved with a recycle to ethanol feed ratio of 1:1, a 10% excess of sulfuric acid, and a 20% excess of sodium dichromate.  The recycle stream contains only ethanol and sulfuric acid.  The concentration of acid in the recycle is 94 mol%.  A perfect separation of acetic is achieved.  The reaction occurring is

3C2H5OH + 2NaCr2O7+ 8H2SO4 =3CH3COOH + 2Cr2(SO4)3 + 2Na2SO4 + 11H2O
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11. Acetaldehyde can be produced by the catalytic dehydrogenation of ethanol. There is however, a parallel reaction that produces ethyl acetate.

                      C2H5OH   =  CH3CHO  +   H2
                    2C2H5OH   =  CH3COOC2H5 +  2H2 

In a particular reactor, an ethanol conversion of 95% is obtained with an 80% yield of acetaldehyde.  Calculate the product composition assuming the feed consists of pure ethanol.
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