
   

 

PICTURE IT... Chemistry 

Sharing molecules—some chemistry you can try at home 

 

Prepared by Eloise Hicketts, Bryony Wadkin-Snaith and Natalie Fey 

School of Chemistry, University of Bristol 

This project has been  



 2 

 

This image shows a short strand of the polymer cis-polyisoprene, one of the key 

components of natural rubber and latex, on a sunflower, lying inside a shallow 

beaker.  
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Hello and Welcome! 

You are probably more used to being told “don’t try this at home” when it comes 

to science, and chemistry in particular, and you may even have felt disappointed 

about this. There are some experiments you can do at home, though, using com-

pounds and kit you can find in your house. This booklet contains a few examples 

and we hope you enjoy trying them out.  

These are not our own inventions, we have trawled books and online resources for 

ideas, but we have tested the procedures we describe. The experiments are no 

more dangerous than cooking or cleaning your house, and we have added some 

basic safety information where we thought it would be helpful—please take these 

suggestions into account when you get started. As with cooking and cleaning, they 

are not suitable for very young children, but, with a bit of help and supervision 

from an adult, little helpers can certainly get involved. 

There is space for your own notes and ways of brightening up this booklet, which 

we hope you will find enjoyable. There are also suggestions for follow-on experi-

ments and some notes to explain the chemical background, in case you are inter-

ested. 

And now, we hope you have fun experimenting! 

 

Eloise, Bry and Natalie 
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What is methanol? 

 Toxic substance, can cause 

death if ingested. 

 Related to ethanol (the type of 

alcohol in beer, wine, spirits 

etc.), but has one fewer carbon. 

 Also known as wood alcohol. 

 One treatment for methanol 

poisoning is drinking ethanol! What you need: 

 4 hydrogen atoms (white) 

 1 oxygen atom (red) 

 1 carbon atom (grey) 

 3 short C-H bonds  

 1 short O-H bond 

 1 longer C-O bond 

What to do: 

Use the small wooden sticks to assem-

ble the molecule as in the picture.  

The carbon is in the middle of a            

tetrahedron, so the bond angles should 

be roughly 110°. 

Materials to use: 

Pretty much anything goes here, as 

long as you have spheres (to symbolise 

atoms) and sticks (to connect atoms to 

each other).  

So for your atoms, small fruit (grapes, 

berries), marshmallows, beads, pom-

poms or spheres that are knitted or 

crocheted would work (google “perfect 

crochet/knitted sphere” for some 

patterns). And for bonds, you might use 

spaghetti, cocktail sticks, toothpicks, 

wire, pipe cleaners or tubes that have 

been knitted or crocheted.  

Chemistry is all about molecules and it helps to be able to figure out what their 

structures are likely to look like. Fortunately, a few simple rules allow us to do 

that—the bonds connecting atoms are usually arranged to avoid getting too close 

to each other and the number of bonds then determines the overall structure.  
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A lot of things smell, some nice (freshly baked cake), some not so nice (wet socks), 

and most people are very good at detecting and distinguishing different scents, 

unless they have a cold, or a problem with their sense of smell. We can use chemis-

try to separate and identify the molecules that cause a particular smell, and then 

carry out chemical reactions to make more of those molecules. 

For a lot of things you find in nature, this is quite difficult, as the smell we detect 

comes from a mixture of compounds, but sometimes it really is just a single type of 

molecule that has a characteristic scent.  

Sometimes you can guess where they might come from: 

 vanillin, 

 geraniol, 

but you might not be able to guess from the name what benzaldehyde smells like. 

If you still have some materials left to stand in as atoms and bonds, you could try to 

build some of the structures shown below. 

Benzaldehyde: 

7 C Carbon 

6 H Hydrogen 

1 O Oxygen 

4— short bonds 

4 = long bonds 

Vanillin: 

8 C Carbon 

8 H Hydrogen 

3 O Oxygen 

7—  short bonds 

4 = long bonds 

Geraniol: 

10 C Carbon,  18 H Hydrogen 

1 O Oxygen 

8— short bonds,   4 = long bonds 
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So there you go—the molecule geraniol is one of the key components of the scent 

of roses and geraniums, benzaldehyde gives a strong smell of almonds and can be 

extracted from bitter almonds, and vanillin is present in vanilla pods and is a com-

mon baking ingredient. If you want to colour these in, make sure each atom of the 

same type is in the same colour. 
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Investigating household chemicals using 

red cabbage as an indicator 
What will you be doing? 

Creating  an indicator solution from red 

cabbage which you can use to tell how 

acidic or basic substances in your house 

are. 

What you need: 

 Red cabbage (about 100 g) 

 Boiling water—careful with this! 

 A heat-proof bowl 

 A sieve or colander 

 Some household liquids – we 

recommend lemon juice,  vine-

gar, bicarbonate of soda, soapy 

cleaning products. Careful—

avoid eye contact for all of 

these. 

 Small glasses or test tubes 

What should you do? 

 Chop up the cabbage and put it 

in the bowl. 

 Pour enough boiling water over 

the cabbage to cover it. 

 Wait for at least ten minutes. 

 Strain the cabbage through the 

sieve – keep the water and 

throw away the cabbage!  

 Half fill small glasses or test 

tubes with the cabbage water. 

 Add a teaspoon of each of your 

substances – make a note of any 

changes you see. 

What is an acid? 

In chemistry, one of the most common-

ly used definitions is that an acid will 

donate positively charged hydrogen 

ions (H+, protons) in a solution, where-

as a base will accept them. 

We use a scale called the pH scale to 

see how acidic a chemical is, but we 

can make this easier in this case and 

just look at the colour of the cabbage 

water when combined with our liquids. 

Red/pink: Acidic; Blue/purple: Neutral       

Green/yellow: Basic 
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Vinegar 
Original solution  

(just water) 

If you have some cabbage water left, you could also try fruit juice, wine and cola. 

Once you are done, wash the different samples down the drain with some water. 
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This experiment will take something you are 

already familiar with (bread making), and 

combine it with something you may not have 

heard of  before (scientific methodology)!  

You will need flour, a cup or bowl, a table-

spoon (Tbsp), a teaspoon (Tsp), water, vine-

gar, oil and salt, as well as a ruler or measur-

ing tape. 

The control 

First, create your control. You will use this sample and compare it with later experi-

ments to see the effect of changing one variable.  

Mix 1 Tbsp plain flour with 1 Tsp water in a cup or bowl. Turn out onto a surface 

and knead for 2 minutes.  

Stretch the dough out as far as you can without breaking it, and measure its length 

with a ruler. Write the result in the table to the right.  

The variables 

After creating the control, we have to decide what we want to find out. We then 

change things (variables) in the experiment, one at a time. Here, we want to see 

what affects the ‘stretchiness’ of the dough, so we change the amount of water 

added and the time taken to knead the dough. Write down any differences in the 

length the dough stretches to, as well as any other differences you see– these 

qualitative observations are just as  important! 

Then try to come up with your own experiments to do, varying just one variable 

(flour, water, or see later pages for some ideas about additives) at a time and re-

cording your observations in the table. 
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Mixture Length (cm) 

1 Tbsp plain flour + 1 Tsp water (Control)  

1 Tbsp plain flour + 2 Tsp water  

1 Tbsp plain flour + 1 Tsp water, kneaded for 4 mins  

  

  

  

  

  

  

Why does dough stretch? 

Bread dough stretches due to the action of gluten. 

Gluten is a mixture of proteins found in wheat flour. The network of gluten can be 

developed through the kneading process, allowing the dough to stretch further.  
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From the activities on the previous page, we can see that longer kneading causes 

the gluten network to be developed more fully. Did your dough look similar to the 

pictures below?  

What else do you think we could do to affect the stretchiness of the dough? 

There are some ideas on the next page, but also many more– try some others out 

for yourselves! 

Any waste can go in the bin when you are done.  

2 minutes of kneading 4 minutes of kneading 
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Fact Box 

The effect of vinegar, salt and oil:  

 Like lemon juice, vinegar is an ac-

id—see our experiments with cab-

bage indicator. Adding vinegar 

creates a more acidic environ-

ment.  

 Oil coats the gluten-forming pro-

teins in the flour, weakening the 

gluten structure.  

 Salt strengthens gluten formation. 

How do these facts explain your results? 

Thinking exercise 

Bread flour creates a much 

more stretchy dough than 

plain flour.  

Why do you think this is? 

Additives 

Now that we have a control mixture 

of plain flour and water, we can add 

other ingredients and see the effect 

this has on the dough.  

In three separate bowls, try adding:  

 1 Tsp vinegar 

 1 Tsp oil 

 1/2 Tsp salt  

What effect does this have on the 

length? What other observations can 

you make?  
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What you need: 

 A plate or bowl 

 Milk or single cream 

 Food colouring—you might want to wear gloves and an apron for this. 

 Washing-up liquid 

 Cotton buds 

What should you do? 

 Pour the milk or cream onto your plate. 

 Put a drop each of different food colours on the milk. 

 Dip the cotton bud into washing-up liquid and then lightly touch one of the 

coloured areas with it. Hold it there and observe what is happening, but 

don’t stir. Repeat somewhere else on your plate. 
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What did you observe? 

As soon as you touch the food colouring with washing-up liquid, you will see the 

colours move around, creating interesting swirls and patterns. Even when you re-

move the cotton bud, they probably keep moving around for a little longer. 

Milk and cream contain some fat, which is suspended in a watery mixture of vita-

mins, minerals and proteins. Soap molecules have one end which mixes well with 

fat, while the other end mixes well with water. This changes the interactions be-

tween water and fat, helpful for cleaning greasy stains. During this rearrangement, 

the fat molecules jostle the coloured molecules around as well, allowing us to ob-

serve the changes. The soap also changes the surface tension of milk, causing mol-

ecules at the surface to move further apart and adding to the colourful dance you 

can see. 

Try to predict what will happen if you use milk with a different fat content (you can 

usually find skimmed, semi-skimmed and full fat milk, as well as single/pouring/

whipping cream). What would happen if you use water or oil instead? 

If you have time, test your predictions by setting up another experiment. 

Once you are done, wash your milky mess down the sink with plenty of soap and 

water. 
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Investigating the rate of a reaction  

using Alka-Seltzer® tablets 

What are Alka-Seltzer® tablets? 

 Pain-relief tablets. 

 Contain aspirin, sodium car-

bonate and citric acid. 

 The tablets can’t be swallowed 

directly– they have to be dis-

solved in water first. 

What you need: 

 Hot water (from the hot tap or 

boiled water left to cool for two 

minutes). Handle with care. 

 Cold water from the fridge 

 Room temperature water—you 

might need to take some tap 

water and leave it for a while to 

come to room temperature. 

 3 Alka-Seltzer® tablets (other 

types of soluble pain killers 

should also work). 

 Three small glasses 

 A stopwatch or timer  

 Optional: a thermometer 

What should you do? 

 Pour the water which is at room 

temperature into a glass. 

 Add an Alka-Seltzer® tablet  to 

the glass. 

 Time how long it takes from 

adding the tablet until the fizzing 

stops and write this down.  

 Repeat with the hot water in a 

new glass—try to use about the 

same amount of water. Time 

how long this reaction takes. 

 Finally, repeat the experiment, 

this time using cold water. 

 Any waste can be washed down 

the sink once you are done. 
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Water temperature Hot Room Cold 

Time taken 

(mm:ss) 

   

What did you observe? 

The fizzing  is due to the reaction of the 

sodium carbonate and citric acid in the 

tablet, which only occurs in water.  

This produces carbon dioxide, so you 

see bubbles, just as you would for a 

fizzy drink.  

Why does the time taken for the tablet to dissolve change? 

Using water at different temperatures means that differing amounts of energy are 

provided to the reaction.  

Which water has the most energy in it and how do you think this affects the disso-

lution? 

Can you predict how long it will take to dissolve a tablet if you cool down the hot 

water or mix hot and room temperature water? Use the thermometer (if you have 

it) to explore a range of different water temperatures. 
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Your challenge, should you choose to accept it: 

Hopefully, you’ve been following the different experiments in this booklet and 

have learnt quite a lot about how to set up, observe, record and analyse experi-

ments by now. So let’s see whether you can work this one out… 

The photograph above this box shows two clear liquids, each with a lump of ice in 

it. In one glass, this has sunk to the bottom of the glass, while in the other one it 

floats at the top. Both ice cubes are simply frozen tap water, with no additives. Can 

you come up with some reasonable suggestions about what these two liquids 

might be? 

We are proposing some experiments and introducing some new concepts to help 

you work this out on the next pages. 
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What you need: 

 A tablespoon, ideally a measuring spoon 

as these are deeper 

 Some small glasses or small bowls (sorry, 

this one creates a fair amount of washing 

up…) 

 Reasonably accurate kitchen scales 

 A calculator 

 Small amounts of some household liquids 

(water, baby oil and glucose are good fun 

as they all look the same, and you can add 

some others from the following: cooking 

oil, honey, golden syrup, washing-up liq-

uid and cream) 

 Some dried rice, a button or dried beans, 

and a small nail. 

 Some ice cubes. 

We won’t need much, but unfortunately it all 

needs to be thrown away at the end as there is a 

risk of mixing and contamination, and nobody 

wants baby oil in their honey…  

Experiment 1: Sink or swim? 

 Line up your glasses and 

put a small amount of 

liquid in each one.  

 Make sure you either 

place them on some 

pieces of paper so you 

can make a note of 

which liquid is which, or 

you label them with a 

suitable pen. No mixing, 

just one liquid per glass, 

please. 

 Now gently lower a grain 

of dry rice onto each one 

of them. Make a note 

about whether it floats 

or sinks. If the rice floats, 

try the button, and then 

the nail. Make sure to 

clean button and nail if 

you re-use them in 

different experiments.  

Liquid tested Water  Baby 

Oil 

Glucose    

Rice floats?        

Button floats?        

Nail floats?        
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What did you observe? 

If you were careful when lowering your rice 

grains onto the liquids, you will have seen that 

they float on some (for example glucose, honey 

and syrup) and sink quickly in others (cooking 

oil, baby oil). With a bit of luck, some rice grains 

float on water, although that one can be a bit 

tricky. The button will have sunk in quite a lot of 

liquids, but probably not in the sugary ones, and 

the nail will just sink to the bottom in every-

thing. 

What we are observing can be traced back to 

something called density, which is defined as the 

weight of a substance in a standard volume. You 

have probably noticed that even a small nail is 

quite heavy, while grains of rice are very small 

and light. The shape can make a difference, too 

(steel boats float even though steel is pretty 

dense), but this shouldn’t be too much of a 

problem for this particular experiment. 

Experiment 2: Estimating densities 

 Put a clean bowl (or glass) on your kitchen scales and tare them to zero (or 

record the weight of your empty vessel and then subtract that from the final 

weight). 

 Use your table spoon or measuring spoon to measure out a table spoon of liq-

uid and pour that into your bowl. (Don’t weigh the spoon!) 

 Determine the weight of your liquid and record it in the table. You might be 

able to re-use the liquids you’ve used in experiment 1, but make sure you 

measure both volume and weight of the pure liquid carefully. 

 Divide each weight by the weight of 1 table spoon of water (excl. the spoon). 

Button and nail in glucose 
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Liquid Weight of 1 Tbsp (g) Weight of liquid divided by 

weight of water (same vol-

ume)  

   

   

   

   

   

   

   

   

By convention, the density of water is 1 kilogram per cubic metre, which is equiva-

lent to 1 gram per cubic entimetre (and that should occupy 1 millilitre). It varies a 

little with temperature and pressure, but this is good enough for us. So by referring 

everything back to water, we can estimate densities here, simply by dividing the 

weight of liquid in 1 Tbsp by the weight of water in the same volume. So now you 

can identify the most and least dense liquids.  

Interestingly, the density of ice is a little less than that of water. It is a bit fiddly to 

work out the density for an irregularly shaped solid, so we will not try that here, 

but it is usually given as similar to cooking oil, meaning ice floats on water. Most 

solids are heavier than liquids of the same compound, so this is a special case, 

caused by the arrangement of water molecules in ice.  

So back to our mystery—we can now reveal that one of the clear, colourless liquids 

was simply water. Use your results to predict which the other one might be, and 

then use some ice cubes to test your prediction.  [The answer is on the next page.] 

Liquids can be washed down the sink with lots of soap and water. If you have a lot 

of oil left, it might be best to take it to a household waste recycling centre. 
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The image above shows the molecular structure of rose oxide, one of the key com-

ponents contributing to the scent of roses, inside a round-bottomed flask. 
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PICTURE IT... Chemistry 

 

Our blog can be found at: www.chempics.wordpress.com and you can email us at: 

pictureit.chemistry@gmail.com. We are also on Twitter (@PictureItChem) and on 

Facebook: Picture It. Chemistry.  

The development of this booklet has been  
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http://www.chempics.wordpress.com/About/WS2014
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