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18: Which Glue is Stronger?

Glue has been made for many centuries. The recipes given here were used by the
Romans and Egyptians. Test them to see which is stronger.

What you will need

skimmed milk For ‘Roman’ glue
colourless vinegar 1 g sodium hydrogencarbonate 

(bicarbonate of soda)
50 cm3 measuring cylinder
250 cm3 glass beaker For ‘Egyptian’ glue
Bunsen burner 1 cm3 milk of magnesia
tripod and gauze
heat proof mat heat proof gloves
glass stirring rod eye protection
filter funnel
filter paper
2 paper strips, approximately 3 cm x 20 cm
2 weight carriers + masses  (several 1 kg, 500 g and 100 g)
retort stand or metal bar
2 pencils
cardboard box or waste-paper basket containing crumpled newspaper to catch

falling weights

What you do

1 Using the measuring cylinder measure out 15 cm3 of colourless vinegar.

2 Place about 125 cm3 skimmed milk in a 250 cm3 glass beaker.

3 Light a Bunsen burner. Place the beaker on a gauze and tripod. Heat the
skimmed milk, stirring all the time. Stop heating when the milk is just about to
boil.

4 Turn the burner off. Carefully lower the hot beaker, using heat proof gloves, and
place it on the heat proof mat on the bench.

5 Add 15 cm3 colourless vinegar. Small lumps will form as the milk begins to
curdle. Continue to stir until no more curds form.

6 Allow the curds to settle.

7 Filter the curds from the liquid (whey) by using filter paper and a funnel. The
curds are formed from a protein called casein.

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

9 Return the solid material to the empty beaker.

10  Use the measuring cylinder to measure out about 20 cm3 of water. Add this
water to the solid in the beaker and stir.

P U P I L S ’  W O R K S H E E T

eye protection
must be worn
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11  Choose to make either Roman or Egyptian glue.
To make ‘Roman glue’ weigh out about 1 g of sodium hydrogencarbonate. Add
this to the casein water mixture and stir. The mixture will bubble. You should
end up with a milky liquid which acts as a glue.
To make ‘Egyptian’ glue measure out 1 cm3 milk of magnesia and add it to the
casein water mixture. The mixture will bubble and you should again end up with
a milky liquid that acts as a glue.

12  Label a paper strip: either Roman or Egyptian. Glue the ends of the paper strips
into a loop, using the appropriate glue.

13  Leave the glue to dry for 2 hours or longer.

To test the glues when dry

14  Place a retort stand horizontally between two laboratory stools or across a
suitable gap. Pass one of the paper loops over and round the horizontal bar.

15  Place a pencil horizontally through the bottom of the loop and attach wires to
each end of the pencil from which to hang the weight hanger (see diagram).

16  Place a cardboard box or waste-paper basket containing crumpled newspaper to
catch falling weights.

17  Carefully add masses to the weight hanger until the strip breaks. Record the total
weight and repeat the test with the other paper loop. Which glue is stronger?

18  The milk-based glue is liable to microbial attack. Wash the glue away, with
plenty of water, after the experiment.

Eye protection must be worn.
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18: Which Glue is Stronger? (contd)
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