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�title�Making Glue�


NOTE:	This Module is taken from “Activity 50” of Chemical Activities: Teacher Edition, by Borgford and Summerlin.  American Chemical Society, 1988.


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


�
AAAS SCIENCE BENCHMARKS


�
1A The Scientific World View


1B Scientific Inquiry


4D Structure of Matter


4E Energy Transformations


12 Manipulation and Observation


12E Critical Response Skills


5E Flow of Energy and Matter


�
SCIENCE EDUCATION CONTENT STANDARDS (NRC)


�
Grades 5-8


Design and conduct a scientific investigation


Use appropriate tools, techniques, and analyze data


Construct explanations and models using evidence


Properties of matter


Particulate model of matter


Grades 9-12


Identify questions and use concepts to guide scientific investigations


Construct and revise scientific explanations and models


Recognize and analyze alternative explanations and models


Communicate and defend a scientific argument


Interactions of energy and matter


Atomic structure of matter


�
STATE SCIENCE CURRICULUM FRAMEWORKS


Grades 5-8:	1.1.7,1.1.10,1.1.11, 1.1.12, 1.1.13, 1.1.14, 1.1.15, 1.1.16, 3.1.15, 3.1.17, 3.1.19


Grades 9-12:	1.1.20, 1.1.21, 1.1.22, 1.1.26, 1.1.27, 3.1.33, 3.1.37


Materials


Skim milk, 125 mL.


Beaker, 250 mL.


Vinegar (acetic acid, CH3COOH), 25 mL.


Heat source.


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


Funnel and filter paper.


Stirring rod.


Water, 30 mL.


Graduated cylinder, 125 mL.


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.


Filter the curds from the liquid (whey) by using filter paper and a funnel.


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)?


Notes for the Teacher


Background


This activity allows students to make and test a product that is much like casein glue, a commercial product. Students will have the opportunity to study a protein (casein in milk) and the reactions that this protein undergoes. Casein is the primary protein in cow's milk. In this activity students will observe the effects of heat and acid on a protein.


Teaching Tips


The reactions to make glue take place right away. The students will be able to enjoy the quick reactions and will also have the opportunity to practice labora�tory skills.


In the presence of acid, the protein, casein, will clump. The molecules no longer repel each other but have an attraction for each other and thus form large parti�cles, the curds.


Comparing the adhesion of this glue on different materials is interesting. Test to see if the glue is waterproof (it is).


See other milk investigations in Chemical Activities: Teacher Addition, by Borgford and Summerlin--Activities 59, 79, 84, and 100.


Answers To The Questions


The vinegar acts to change the protein molecules so that they precipitate. The heat also causes the protein molecules to change.


The casein is separated by filtering it out of the liquid (whey).


The sodium bicarbonate neutralizes the acid.


Source


Borgford, Christie L. and Lee R. Summerlin, “Activity 50: Making Glue,” Chemical Activities: Teacher Edition.  Washington, D.C.: American Chemical Society, 1988. p.p. 141-143.
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