POLYMERS – 

PLASTIC BAGS

· Take any (?) (check first) plastic bag , preferably without printing, and cut sections about 2-3cm wide by 8-10cm long, in two ways:

down the bag

across the bag

· Place there in separate envelopes, identifying which is which.

· Give students one of each and ask them to examine them and decide if they are the same or different. (no printing on the bag is helpful here).

· Then ask students to grasp (a) at each end between thumb and forefinger and draw gently but firmly apart. The plastic will stretch…then break.

· Repeat with the plastic (b), draw apart gently but firmly and be amazed…..!!!

· This much elongated ribbon of plastic where molecules have ‘lined up’ , will split down the middle. 
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AN IONIC POLYMER- or “how to break a test tube”
This is an interesting experiment to start the year with. 

Rubin Battino of Wright University stresses that the first class of the year is crucial, in his paper entitled “The Importance of the Opening Lecture”.

At Middleton Grange we have used 3 activities in our first period of the year.

1. making an ionic polymer
2. making slime

3. make a cardboard model of Buckminster Fullerene.

4. spearmint/caraway – the sense of human smell
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SODIUM DI-HYDROGEN PHOSPHATE



NaH2PO4 2H2O

a. Take a small sample of the salt- 1-2cm in a standard test tube.
b. Warm this fairly slowly- solid dissolves in its own water of crystallisation. Stress that this is not melting.
c. Continue warming, the water evaporates, the solid anhydrous salt remains.
d. Now heat more strongly, the solid starts to melt
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Heat very strongly until all of the solid is liquid – note that this liquid is quite thick, and becomes more viscous as it’s heated longer. Clearly the molecules must be becoming longer. 
f. This is a phosphate glass which seems almost ‘fuse’ with the silicate glass of the test tube.

g. Leave this to cool in a clamp on a stand. Note the coefficient of expansion of the two types of glass are clearly different. [students will observe this after a few minutes]

h. The polymer is CALGON***
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*** “Calgon is a brand registered trademark of different corporations. The original product consisted of powdered sodium hexametaphosphate (amorphous sodium polyphospate), which in water would complex with ambient calcium ion and certain other cations, preventing formation of unwanted salts and interference by those cations with the actions of soap or other detergents. Its name suggests "calcium gone". Originally promoted for general use in bathing and cleaning, it gave rise to derivative products which have diverged from the original composition”    http://wapedia.mobi/en/Calgon.
Calgon Water Softeners are extensively used.
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