[image: image1.jpg]


[image: image2.jpg]X

The Scottish

Government
Riaghaltas na h-Alba



Colour Capers



Colour Capers

This copper-glycine compound was first isolated in 1841 and in 1890 a second form was discovered.  It was later suggested that the reason the two forms were different was in the way their atoms were joined together.  When a compound has its atoms joined in different ways like this, chemists call the different forms isomers.

Chemists have worked out that the atoms in this compound can be arranged like this. These are the two isomers of the compound:



Form 1


Form 2






You can check out they are the same compound by adding up the numbers of each atom in the compound and writing these numbers in the spaces below:  Copper (Cu) has already been done for you.

Form 1:      Cu 1C…..O…..N…..H…...

Form 2:      Cu 1C…..O…..N…..H…...

When the numbers of atoms of the elements in the compound are shown like this, chemists call it the formula for the compound.

They are made by the reaction between a green compound called 

copper (II) acetate and a white chemical called glycine.

Chemists make up an equation to show what happens in the reaction.  They write the chemicals they start off with on the left and write the chemicals they end up with on the right.  They separate them with an arrow. Here is how they would write this reaction using the names for the compounds:

Copper (II) acetate  +  Glycine


Copper (II) glycine  +  Vinegar

Chemists usually use the chemical formula for each compound to show what happens.  This one would be written like this:

Cu(CH3COO)2 + 2H2NCH2COOH 
          Cu(H2NCH2COO)2   + 2CH3COOH

We can simplify these so it becomes:

Cu1C4H6O2   +  2 C2H5O2N   

Cu1 C4 O4N2 H8   +   2  C2H4O2
The numbers in front of a formula are just like in algebra.  They multiply everything in the formula coming after.

Chemists may appear to be magicians the way they mix chemicals and get ones made which look totally different.

However, you can see what they are up to if you add up the totals of the different atoms on each side of the equation.


Totals on the left



Totals on the right


Cu  =  



Cu  =  

C   = 



C   =

H   =




H   =

O   =




O   =

N   =




N   =

As you can see, chemists are not magicians in that they don’t make atoms disappear of appear out of nothing.  All they do is cunningly make them join together in different ways. 

 This means that if they weigh all the chemicals at the start and then at the end, the weights will be the same!  

This is known as the conservation of mass.

You can try to make these forms of the compound using the experimental sheets from your teacher.

Now write instructions for a trainee technician to repeat your experiment.


Instructions
 

You will need:  
A jar of the green chemical called copper acetate (Harmful, irritant)
A jar of the white chemical called glycine
 A bottle of an alcohol called ethanol (Flammable)
Some ice

Distilled water

Spatulas and stirring rods

White filter (Buchner) funnel, side arm flask, filter paper, water pump 

Measuring cylinder

Weighing boats (or paper cases)

Measuring cylinder

100 cm3 beaker 

250 cm3 beaker 

400 cm3 beaker

Filter paper (for drying samples on in the oven)

You will also need access to:

A balance (2 d.p.)

A water bath set at 70oC.  

Two ovens:  one at 120oC  and one at 170oC  

What you do
To make this one:

1. Weigh out approximately 4.0g of the green chemical called copper(II) acetate and dissolve this in 50cm3 of hot water in the 250 cm3 beaker. 

2. Collect some warm ethanol from your teacher.  Measure out 50 cm3 of the warm ethanol and add this to the solution of the green copper(II) acetate.  Stir to mix them and then keep the mixture warm.

3. Weigh out approximately 3.0g of the white chemical (glycine) and dissolve this in a further 50 cm3 of hot water in the 100cm3 beaker. 

4. Pour the glycine solution into the green chemical/ethanol mixture in the 250 cm3 beaker while hot (~70oC).  Mix them by stirring. 
5. Place some ice in the 400 cm3 beaker and then place your 250 cm3 beaker on this ice to cool it.  Watch what happens.
6. Ask your teacher how to set up the filter funnel and water pump. Then filter the contents of the 250 cm3 beaker.

7. Divide what collects on the filter paper into two parts.


Place one part on a piece of filter paper and label this as ‘Sample A’ 
8. Now place it in an oven at 120oC to dry it. 

What you do
To make this one:


9. Place the second part on another piece of filter paper and label this as ‘Sample B’. 
10. Now place it in an oven at 170oC for about 30-40 minutes.
11. After this time, remove the filter papers from both ovens and compare them.  Are there any differences?
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Copper (Cu)  =











Carbon (C)   =











Oxygen (O)  =











Nitrogen (N)  =











Hydrogen (H)  =
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