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PROBLEM: Can we make glue as well as Elmer makes glue?
Background Information

We know that Miss Muffet liked her curds and whey. However do these milk products have any other usage? Just about everyone is familiar with milk, but few of us are aware of it's industrial uses. Milk is a colloidal dispersion.  Colloidal proteins and emulsified fats, are the dispersed phase of this colloid. These give milk it characteristic milky appearance.  Casein, a protein that makes up about 3% of milk by weight, is the precipitated protein from cow's milk.  It is also a key ingredient in plastics, synthetic fibers (clothing), and glues.  What do you think the continuous phase in milk is?


If milk is not refrigerated, it sours due to the production of lactic acid by bacterial action. The lactic acid in turn causes milk to curdle. The curds contain the solid, precipitated casein.  In the laboratory, or industrially, this curdling process can be speeded up by the addition of an acid.  The left over liquid is called the whey.

In this lab we are going to make curds by adding vinegar (acetic acid) to milk . We will then make glue from the curds that are formed. 

PROCEDURE
1.   Pour 125 mL of skim milk into a beaker.  A 250 mL beaker works best

2.   Add 25 mL of white vinegar to the milk.

3.   Heat the solution on a Bunsen burner slowly and carefully, stirring constantly with a glass

       stirring rod.  Overheating will cause the milk to burn and glue will not form.

4.   As soon as the milk starts to curdle, and small lumps appear, remove the beaker from the heat

      of the burner and  place the beaker on  the table top.

5.   Continue stirring until no new curds appear.

6.   Allow the curds to settle to the bottom and pour off most of the liquid whey, leaving the 

      Curds behind.   If time permits, you can get rid of the liquid by filtering off the whey.

7.    Place the curds on a large piece of paper towel and dry them off.

8.    Put the curds back into the beaker and add 5 to 10 mL of  tap water, until your glue is the

       consistency that you would expect glue to be.

.

9.    Add 1 teaspoon of baking soda to the beaker, if bubbles appear, add a little more baking 

      soda until no more  bubbles  of gas evolve.

10.  We now have glue in the beaker, Stir it until it has a nice smooth consistency, like store

        bought glue.

11.  Take some of your glue and see if you can hold the end of your pencil or pen to a piece of

       paper.  Let the glue dry and see if you can hold the end of the paper off the ground without

       the pencil falling.

12.  Write a laboratory procedure for comparing Elmer’s Glue to your glue, make sure to include  

        a hypothesis, with IV, DV, and secondary variables.

DISCUSSION

1.   What happens when you add the vinegar to the beaker with the almost glue product?

2.    What type of colloid (aerosol, emulsion, ect.) is milk? HINT: see the foam lab.

3.   Besides vinegar, what common household substance might you add to milk to cause the

      curdling effect?

4.   Why did we use skim milk instead of regular milk? What would be the problem with using

      whole milk?
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