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The Dehydration of Sugar by Sulfuric Acid

Source:  B. Z. Shakhashiri, 1983, Chemical Demonstrations: A Handbook for Teachers of Chemistry, vol. 1, pp 77-78.

Description:  In about 30 seconds after the acid is added to the sugar, a column of black carbon grows up from the beaker.  There are vapors and the smell of burned sugar. 

Concept:  Sulfuric acid is a strong acid and has a strong affinity for water.

Materials:  
· 70 grams granulated sugar, C12H22O11

· 70 mL of concentrated (18 M) sulfuric acid, H2SO4
· 300 mL tall-form beaker

· 40-cm stirring rod

· Paper towels

· Disposable gloves or acid gloves

· 100 mL graduated cylinder

· Tray

· 1 liter beaker

· Sodium bicarbonate, NaHCO3

· Spatula
Safety:  
Sulfuric acid is a very strong acid and is extremely corrosive to skin.  Wear gloves and safety goggles.  During the reaction, steam is generated.  It is hot.  Stand clear of the beaker and reduce amount of contact with these vapors to protect yourself from burns.   Put leftover materials in hood in C120.  Fumes are irritating.

HHHhhhhh
Procedure:

Spread some paper towels on the tray.  

Put sugar into 300 mL beaker.  

Insert stirring rod into center of sugar.

Put beaker on paper towels on the tray.

Add 70 mL of sulfuric acid to the sugar and stir briefly.

Stand about 1 - 2 meters away and wait for reaction to begin and column to grow.

Clean Up:  You might want to incorporate part of the clean up procedure into the demo.

Lift black carbon column from beaker and put it into a liter beaker with some sodium bicarbonate.  With spatula, break the column up into smaller pieces.  Add a little water and set back on the tray.  The foaming action is also exciting.

Neutralize any acid spills with sodium bicarbonate and wipe clean.  Leave lecture hall clean for the next class.

Rinse all glassware and carbon chunks with lots of water.  Carbon can be thrown away in trash.

Background:  

Reactions:

Sugar is dehydrated: 

C12H22O11 =  12 C (graphite)  + HHHhhhhhh11 H2O ( l )

Sulfuric acid is hydrated:

H2SO4 . n H2O + m H2O  =  H2SO4 . n1 H2O  +  heat


(n = .11 moles, m = 11 X 2.0 moles of sucrose = 2.2 moles,  and n1 = 2.3 moles.)

Notes:
Used in C101, C102, C105, and C106. 
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