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Dehydration of Sugar by Sulfuric Acid-Hess’ Law

Concentrated sulfuric acid added to granulated sugar in a beaker produces a solid/liquid mixture that changes from white to yellow to brown to black.  The mixture then expands out of the beaker accompanied by vapor and the smell of burned sugar.

Among the many important industrial properties of sulfuric acid is the ability of the concentrated acid to dehydrate materials.  The dehydration of sucrose, C12H22O11, is an exothermic reaction, producing elemental carbon and liquid water.  You will calculate the heat of dehydration from the standard heat of combustion of sucrose:


C12H22O11(s) + 12 O2(g) ------> 12 CO2(g) + 11 H2O(l)

H = -5640.9 kJ

and from the heat of formation of carbon dioxide:

               

C(s) + O2(g) ------> CO2(g)     


H =  -393.5 kJ

1.
Write the balanced equation for the reaction you saw for the dehydration of sugar.  The sulfuric acid is NOT a reactant or product, though it does act as a catalyst and a dehydrating agent.

2.
Using Hess' Law and the equations above, calculate the enthalpy for this reaction.

3.
We used 70.0 grams of sugar.  Using factor analysis, calculate how much heat was evolved when the sugar was dehydrated.

4.
When the sulfuric acid came in contact with the water, more heat was evolved (heat of solution).  From the 70.0 mL of acid used, 51.9 kJ of heat was produced.  Add this to the enthalpy of the dehydration of sugar to get the total heat evolved in this demonstration.

