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concept


Coagulating the protein in skim milk to make casein for glue


objective


The student will  make  glue using skim milk, vinegar and baking soda.


Introduction


White glue is often made from the protein in milk called casein. The casein is separated from milk by processes, which you will do here, called coagulation and precipitation. At the factory, the casein is dried and ground up before it is made into glue. Casein is also used in some paints and to make a type of plasticlike button. You will make glue using milk.


SCIENCE PROCESS SKILLS


�
Identifying


Measuring


Observing


Predicting


Experimenting


Collecting and interpreting data


Analyzing data


�
Materials


Skim milk, 125 ml.


Beaker, 250 ml.


Vinegar (acetic acid, CH3COOH), 25 ml.


Heat source.


Sodium bicarbonate (baking soda, NaHCO3), 1 g.


Large Funnel and filter paper.


Stirring rod.


Water, 30 Ml.


Graduated cylinder, 125 Ml.


Safety glasses


Apron


Procedure


Place about 125 Ml of skim milk in a 250�Ml beaker.


Add about 25 Ml of vinegar, which is an acidic solution.


Set up a heat source. Gently heat the milk and stir constantly until small lumps begin to form.


Remove the beaker from the heat and continue to stir until no more lumps form


Allow the lumps (curds) to settle.


Gently press the filter paper around the curds to squeeze out the excess liquid through the filter paper.


Return the solid material to the empty beaker.


Add about 30 Ml of water to the solid and stir.


Add about l/2 tsp. of sodium bicarbonate to neutralize any acid remaining from the vinegar. Watch for bubbles of gas to appear. Add a little more sodium bicarbonate until no more bubbles appear.


The substance in the beaker is glue. Test the adhesive properties of your product with various materials.


Reaction


Coagulating the protein and neutralizing the vinegar are chemical changes.


Proteins are sensitive to changes in acidity and heat. A coagulated protein, casein, is produced in this experiment by adding both acid (vinegar is 5% acetic acid) and gentle heat. The solid casein is a precipitate.


The excess acid from the vinegar is neutralized by the base, sodium bicarbonate. The gas, carbon dioxide, can be seen as bubbles:


� EMBED Equation.2  ���


Questions


What is the purpose of the vinegar in making glue? What is the purpose of the heat?





How is the casein separated from the milk?





What is the purpose of the sodium bicarbonate (baking soda)?
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