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Thermal decomposition

Which carbonates break down most easily?

Think about:
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How will you make it a fair test?
–
Will you use the same mass of carbonate each

time?
–
Will you use the same volume of limewater

each time?
–
How will you make sure each carbonate is

heated exactly the same?
· How will you make sure that your tests are safe?
· How will you judge when to stop your timing?
–
Will the same person time each test?
· Will you repeat the tests to make them more
reliable?
· How will you record your results?
You might use a table like this:
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or
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You might choose to use:


(
carbonate powders supplied by your teacher


(
Bunsen burner


(
clamp


(
test-tube holders


(
heat-proof mat


(
limewater


(
measuring cylinder (10 cm3)

(
balance


(
stop-clock


(
test-tubes


(
delivery tube plus bung


(
spatula
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Making esters
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Reactions of organic compounds

Complete the equations below:


combustion
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1
methanol + oxygen
____________________________  +  ______________
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2
ethanol + sodium
sodium ethoxide  +  ______________

3
______________  +  sodium
sodium propoxide  +  ______________


microbes in air

4
ethanol + oxygen
____________________________

5
ethanoic acid + magnesium
magnesium ethanoate  +  ______________

6
______________ acid  +  magnesium
magnesium propanoate  +  ______________

7
ethanoic acid  +  sodium carbonate
sodium ethanoate  +  ___________


+
______________________

8
propanoic acid  +  sodium hydrogencarbonate 
sodium ________________  +  ________


+
________________


 concentrated sulpfric acid

9
ethanol  +  ethanoic acid 
ethyl ________________  +  ________


concentrated sulfuric acid

10
______________  +  propanoic acid
methyl ________________  +  ________
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Chromatography
Step 1


· Draw a pencil line across the bottom of the slits
on a piece of chromatography paper.

Step 2


· Dip a capillary tube into a bottle of food
colouring. Gently touch the tube onto the
chromatography paper to make a small spot.

· Let it dry, then repeat.

Step 3

· Label each colour using a pencil.
· Use a paper-clip to fold your chromatography
paper into a cylinder.
Step 4

· Stand your chromatography paper in a little
water. Make sure that the level of the water in
the beaker starts below your spots.

Step 5

· Remove the paper when the water has soaked
about three-quarters of the way up.
· Open the paper out and leave it to dry.
· Stick your chromatogram into your book.
Questions

1 Why was a pencil used to draw the line
across the paper?
2 Which food colourings are made from
only one dye?
3 Which food colourings contain mixtures
of dyes?

Name the colours in each mixture.
4 Which colour is most soluble in water?
Which is least soluble?
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Chromatography

Read this passage, then answer questions 1 to 4:

We can use chromatography to identify unknown substances.
There are two methods:
a)
compare your unknown sample with known samples on the same chromatogram;
b)
use tables of data called Rf values.

Rf
value
distance spot travels up paper




distance of solvent front
Thousands of Rf values for pure substances have been collected. Each Rf value is

worked out in many different solvents to provide a good match for unknown

substances.

Look at the chromatogram below:



1 Is the unknown sample a pure substance or a mixture? How can you tell?

2 Give all the information you can about the unknown substance.

3 The solvent used for the chromatogram above was 50% water and 50% ethanol.
In this solvent, the Rf value for substance D is 0.1, E is 0.25 and F is 0.9.
Draw a chromatogram like the one above showing D, E and F.

4 Use your answer to question 3 to give more information about the unknown
sample. How could you check your deductions?
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Structures of proteins, fats and oils
Proteins

Starch and cellulose are polymers where glucose is the monomer.

Proteins are also polymers. With proteins, the monomers are amino acids.

There are about 20 different amino acids that join in different ways to make 

more than 10 000 proteins in your body.

The simplest amino acid is called glycine.

Look at its structure below :
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It has an acidic group at one end of the molecule.

At the other end, we find a basic group.

So amino acids can react with each other,

forming long chains. In the reaction, H2O

is given off (as is the case with polysaccharides).

Can you remember the name of this type

of polymerisation in which a small molecule is given off ?

Let’s represent the different amino acids as shapes.

Look at the structures below:
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Fats and oils

Fats and oils are esters.

They are usually made from an alcohol called glycerol.

It contains 3 —OH groups which each react with

a long chained carboxylic acid to form the ester.

We can show the reaction like this:
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Structures of carbohydrates
Carbohydrates are compounds made up from 
carbon, hydrogen and oxygen atoms.

They often have a general formula of Cx(H2O)y.

They contain one or more types of sugar molecule.

Let’s look at the most common carbohydrate, glucose.

You’ve probably come across it in ‘high energy’ drinks 
such as Lucozade.

The formula of glucose is C6H12O6.

Look at its structure below:
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Glucose is called a monosaccharide.

We can think of these as ‘one sugar’ molecules.

Fructose is another example.

But what about the sugar in most sugar-bowls ?

Do you know its chemical name ?

It is a disaccharide called sucrose.

How many sugar molecules are joined together

in a disaccharide ?

Look at the structure of sucrose below :
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Sucrose is made from 2 sugar molecules 
(glucose plus fructose, joined 
in a condensation reaction)

Polysaccharides are molecules made from 
many sugar molecules joined together.

In plants, the glucose made in photosynthesis 
can be turned into starch or cellulose.

Look at the structures of these polysaccharides 
below and opposite:
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Breaking down food
When we digest our food, large molecules 
must be broken down into smaller ones.

This lets them pass through the walls of your gut 
and enter your bloodstream. The small molecules 
are then carried to where your body needs them.

Breaking down carbohydrates

Remember that starch is a polysaccharide.

It is made up of hundreds of glucose molecules 
bonded together. We start to break down 
as we chew a starchy food, such as bread.

Have you ever tried chewing a piece of bread 
without swallowing it straight away?

Did you notice the sweet taste it makes ?

An enzyme, called amylase, in your saliva breaks down 
the starch into a sugar called maltose and other sugars.
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The breakdown to glucose is finished off 
in your stomach. Here, any starch left 
and maltose are attacked by hydrochloric acid.

We say that they are hydrolysed to form glucose.

Look at the diagram opposite:

Breaking down proteins

As we found out on the previous page, proteins are made 
from many amino acids. When we eat a protein 
it gets broken down into its amino acid parts by enzymes:
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Breaking down fats

This is done by enzymes called lipases:
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cellulose polymer


This is made up of long chains of �around 10 000 glucose monomers. �The chains line up and strong forces �hold the chains in place next to each �other.





starch polymer


This type of starch is made up from up to 1500 glucose monomers
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Enzymes help us to break 


down large molecules in food
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