Dehydration of Sugar by Sulfuric Acid

Teacher Notes

Materials:

300 mL tall-form beaker (if possible)

70 grams sugar







70 mL of concentrated (18M) sulfuric acid (H2SO4)
 

stirring rod

beaker tongs

This MUST be done under a hood or outside.  Fumes contain concentrated sulfuric acid which your lungs cannot tolerate.

Put the sugar into the beaker.  Pour the acid onto the sugar and stir.  (Alternatively, fill the beaker about 1/3 with sugar and then pour enough acid so the beaker is about 2/3 full and stir).  The reaction takes several minutes to occur, so you may mix them outside of the hood casually.  Put the beaker under the hood and wait.  

Note that you are NOT burning the sugar but decomposing it.  The heat released is so great that the water produced evaporates, forming holes in the newly-created carbon.  This is very like what happens in the formation of some types of lava.

Disposal:  Wait until the beaker is cool to the touch.  Then put into a large container (a tray or bucket) and run water over it.  Rinse it thoroughly several times.  Discard in a waste container.

Answers to worksheet:

1.
C12H22O11(s) -----> 12 C(s) + 11 H20(l)

2.
C12H22O11(s) + 12 O2(g) -----> 12 CO2(s) + 11H20(l)
DH = -5640.9 kJ




   12 CO2(s) -----> 12 C(s) + 12 O2(g)

DH = +12(393.5) kJ





C12H22O11(s) -----> 12 C(s) + 11 H20(l)


DH = -918.9 kJ

3.
70.0 g     x     mol     x     918.9 kJ     = 188.1kJ


     1              342 g
  mol

4.
188.1 kJ + 51.9 kJ = 240.0 kJ

Answers to easier worksheet:

1.
same as #1 above.

2.
342 g;

70.0 g    =     0.205 mol sugar used   (0.2046783)





342 g

3.
12 moles; 
12 moles carbon x 0.205 mol sugar  =  2.46 moles carbon produced





   1 mole sugar
       1

4.
918.9 kJ     x     0.205 mol sugar = 188.1kJ   (or, 188.4 if you rounded earlier)


last question same as #4 above.

This demo is adapted from Chemical Demonstrations, Bassam Z. Shakhashiri, Vol. 1, p.77, University of Wisconsin.

