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The Dehydration of Sugar by Sulfuric Acid

Sugar is a carbohydrate.  In this demo we will use concentrated sulfuric acid to remove the hydrogen and oxygen, which recombine to form water.  Sulfuric acid is hygroscopic, that is, it will absorb water, even synthesizing water first, in order to absorb it.  That is why it is used in industry to dehydrate materials.  The dehydration of sucrose, C12H22O11 produces elemental carbon and liquid water.  

1.
Write the balanced equation for the reaction you saw for the dehydration of sugar.  The only reactant is sucrose, C12H22O11.  The products are graphite (elemental carbon) and water.  (do NOT include the sulfuric acid in your equation, since it only serves as a catalyst-dehydrator).  Include the molar heat of reaction (thermal energy produced), 918.9 kJ/mole. 

(2)

2.
Calculate the molar mass of sugar.  Molar masses are:  C = 12.0; H = 1.01; O = 16.0.

(2)




















g/mol


In the demonstration, we used 70.0 grams of sugar.  How many moles is this?   (use factor analysis). 

(2)

3.
How many moles of carbon are produced for each mole of sugar that decomposes?  (hint:  look at the balanced equation above)

(1)


Therefore, how many moles of graphite (carbon) were produced in this demonstration?  

(1)

4.
How much heat was produced in this demo?  (again, use factor analysis)

(2)


When the sulfuric acid came in contact with the water, more heat was evolved (heat of solution).  From the 70 ml of acid used, 51.9 kJ of heat was produced.  Add this to the energy of the dehydration of sugar to get the total heat evolved in this demonstration.
