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Hi! I’m Bunsen and 
this is my awesome 

friend, Belle!We’d love to know how you g
et on with 

all this science...

Send us photos via 
social media or email 

to feature in our ex
clusive gallery!

On Facebook and In
stagram

@BigBangScienceLtd

Share your creation
s with us!

We’re here to help guide 
you through this month’s 
box and help you become 

experts in ‘Soapy 
Science’.

SCIENCE
SOAPY

WELCOME TOExperiment!
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SOAP

The ancient Egyptians developed a similar recipe 
for soap which they used for treating sores, 

skin diseases and for personal washing. 
The Romans also made soap which was used by 

doctors to treat diseases and didn’t use it 
for personal hygiene until the end 

of the roman era.

Soap is a mixture of fat, water, and an alkali.

The ancient Babylonians are said to be the first people 
who made soap. According to historical sources their 
recipe included fats, wood ash and water. 
This has been found carved into clay pots dating back 
to 2800 B.C. They probably used the soapy concoction 
for washing wool and cotton so the materials could be 
made into cloth. 
They didn’t use it for washing their bodies!  

The basic recipe for soap hasn't really changed for 
thousands of years. It's still a combination of fat 
or oils with an alkali and water. 
When those ingredients combine in the proper 
proportions they go through a chemical process 
called saponification, which results in soap.

WHAT IS SOAP?
SCIENCE

SOAPY

SOAP

Soap got its name from the 
ancient Roman legend of 

Mount Sopa. It is said that rain 
washed animal fat and ashes 

down the mountain side, resulting 
in a clay mixture which made 

washing easier.
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But there are several 
germs that cause 

problems, and these are 
the ones we prefer 
not to have on or in 
our bodies. We need 

soap to get rid of the 
nasty germs that might make us ill. But how does it work?

Big Bang Science  | bigbang-box.com3

WHY DO WE USE SOAP?
Germs or microbes are everywhere around us. 
You find them in the air, soil, water and on every 

surface, including your body. 
Most microbes are harmless and some are 

even important for human health, like the 
ones that live in our gut. 

Modern day soap has been 
modified with chemicals to make it 
‘antibacterial’. This means that it 
has the ability to kill bacteria. 
However soap wasn’t invented to be 
antibacterial, it is simply designed to 
remove dirt and germs – not kill them. 

Germs stick to the natural oils and grease 
found on our hands, and water is not very 

good at removing them. This is because 
water and oil don’t like each other 

and don’t mix! 

Soap, on the other hand, likes both water and oil. The soap molecules can 
bind to water and oil at the same time, allowing them to mix together.

So… when we add water and soap to grease and dirt, they can all mix 
together and be rinsed away. The soap has done it’s job!
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Glitter
Oil (baby oil or

 vegetable oil), a tray, a person.

Find 1 or more people to join in this activity with you.

You will need from your box:

You will need from your home:

Method
Place the glitter provided into a 

small tray and get one person to 

cover their hands in the glitter, these 

are the germs (let’s pretend you have 

coughed or sneezed and now the 

germs have transferred to your hands).

Washing our hands has become a very 
important part of our daily routine and is one of 

the easiest ways to keep ourselves healthy. Germs 
that make us ill can spread easily by people 

touching surfaces with infected hands, so washing 
your hands well is really important.

Health and safetyThis glitter is not edible. 
Keep away from young children.

Let’s put this to 
the test with this 
simple experiment

Get everyone to rub 

a little bit of baby oil 

or vegetable oil onto 
their hands.

Now shake hands 

with the people 

playing the game. Pick up a cup, use a pen or pencil 

or open a door with the handle. 

What’s happening to the germs?

Try washing the glitter 

germs away with warm 

water but no soap.

1 2

3

5
Have the germs 

gone away?7
Now wash your hands 

again. This time with 

soap and washing 

them for 20 seconds.6

4

GLITTER GERMS

When you sh
ook hands w

ith someone, held 
a cup or op

ened a doo
r you might have n

oticed the 

glitter tran
sferring to 

all these su
rfaces. This

 shows how
 much and ho

w quickly g
erms can sprea

d.

If we had 
washed our

 hands immediately af
ter a sneez

e or a coug
h, we may have 

reduced or 
even stoppe

d the sprea
d of those 

germs. Remember, you m
ay have go

t 

some germs on you fr
om sneezing, 

touching a 
surface or 

touching so
meone else’s hands! 

When we add
ed soap, th

e oil and g
litter were 

allowed to 
lift off you

r hands and
 be rinsed 

away. 

This shows 
how soap a

cts as a br
idge betwe

en water a
nd the grea

se.When we wa
shed our ha

nds with ju
st water no

t much happen
ed. This sh

ows how w
ater alone 

is 

ineffective 
at removing greas

e and germ
s. This is b

ecause wat
er doesn’t like 

to mix with gre
ase.

What’s going on?
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AMAZING
FACT

So
ap

 m
olecules
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Soap cannot be made without 
Lye because it’s the chemical that turns the 
oil into soap. Without it, there would be 
no chemical reaction and you would 
end up with an oily mess. 

THE SCIENCE OF
The reaction that produces soap is called 
saponification and involves two important 
ingredients: Oil and Lye.

Oils and fats are long, wiggly molecules. 
These long chains are hydrophobic, meaning 
they are ‘water hating’, and this is why 
they don’t mix with water.

The chemical name for Lye 
is Sodium Hydroxide (NaOH). It is a very strong 

alkali and it is hydrophilic – 
this means it is ‘water loving’ 

and will dissolve. 

Originally Lye (Sodium 
hydroxide) came from ashes of 

burnt hard wood trees but 
today it is produced 

commercially.

When we combine oil and lye a reaction happens.

OIL
LYE SOAP

Remember that oil 
is hydrophobic 

(water hating)...

...and lye is 
hydrophylic

(water loving)

hydrophylichydrophobic

When these two ingredients 
come together they make soap 

molecules that are both 
hydrophobic and hydrophilic 

at the same time.

This means soap has one end that binds with water 
and one end that binds with oils and dirt!

Ok we know what 
oil is… but what 
on earth is Lye?

SOAP

+ =
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✔ Coconut oil ✔ Lye (sodium hydroxide)
✔ Soap mould ✔ Gloves

✔ Measuring jug ✔ 25 ml water
✔ Safety glasses or swimming goggles✔ Stainless steel fork

✔ Wear safety glasses and gloves when working with Sodium 
Hydroxide (Lye).
✔ Mix the lye solution in a well ventilated area (outside if possible).  
Do not breathe in fumes.
✔ Mix the lye solution in a measuring jug that can withstand heat. 
Plastic or a  Pyrex measuring jug is recommended. Do not use metal.

HIGH LEVEL SCIENCE

MAKING SOAP

What you need from your box

What you need from your home

Health and safety

Water loving
(hydrophylic)

Water hating
(hydrophobic)

Dirt

When soap is mixed 
with water it actually 
forms tiny little 
spheres. 

This is what helps soap clean things, 
as the tiny soap spheres trap dirt inside them.

These spheres have all the water hating 
ends facing inwards (because they are trying 
to escape the water) and all the water loving ends 
facing outwards (touching the water). 
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Measure 5 teaspoons (equivilent to 25ml) of water 
into a heat proof container (This can be a glass or a 
plastic measuring jug but not metal). 
Then add your Lye to the water.

METHOD

1

Gently stir your Lye and oil solution with a fork or whisk 
for 10-15 minutes. Be careful not to spray the mixture 
over you. After 5 minutes you can stir the mixture 
more vigorously but still take care of splashes.

5

Meanwhile make sure your coconut oil is liquid. If it’s 
solid, gently heat it in a saucepan.

3

Stir carefully, the solution will become hot. 
Place in a well ventilated area (by an open window or 
outside) for 10 minutes to cool and make sure it’s 
out of reach of young children.

2

When the mixture starts to thicken and looks paler in 
colour, pour it into the soap moulds. Use the rubber 
soap moulds provided and do not use anything metal 
as the metal could react with the soap.

6

After 10 minutes when your Lye solution has cooled 
carefully add your liquid coconut oil to it. 4
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Cover with cling film (not foil) and leave for 24 hours 
in a cool place.

7

Once removed from its case, the soap should ideally 
be left to cure for a few days (at least one) to allow it 
to harden. This airing process means the soap will 
produce more foam and will last longer.

9

After 24 hours press on it to determine if it has set. 
Can you easily unmould it? If it is too soft place it in 
the fridge for a few hours. (If it really is taking a long 
time to set pop it in the freezer for a short time). 

8

After about 36 hours from when you first started the 

experiment the soap will be 100% safe to handle. 

If you have suspicions that the experiment has not 

worked then please contact us before handling. 

It should be completely solid. 

It may melt in your hands 

slightly, but this is okay. 

We do not recommend 

using it if you have 

sensitive skin. Use on 

your hands only. 

If you experience any 

irritation stop using it.
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Every year on the 12th of May, 
nurses celebrate International Nurses 

Day. This is held on Florence 
Nightingale's birthday!

Florence Nightingale was a nurse and saved the 
lives of many soldiers during the Crimean War 
(1854-56). She changed nursing from a mostly 

untrained profession to a highly skilled 
medical profession. 

Hygiene and cleanliness was not good during these times which 
meant hospitals were full of disease. Florence was known for her 
strict approach to hygiene, cleanliness and patient care, which was 
unusual. She realised how important washing hands was, and 
simply by making people wash their hands she saved many lives. 

She was dedicated to her profession and she 
worked hard day and night. 
She became known as the ‘Lady with the 

Lamp’ as she carried a lamp to check on 
her patients throughout the night. 

After the war, she set up the Nightingale School of Nursing which aimed 
to make the education of nurses official for the first time and wrote a book 
called Notes for Nursing. She met Queen Victoria in 1883 when 
she was awarded the Royal Red Cross medal. 

King Edward VII gave Florence a special award called the 
Order of Merit in 1907. She was the first woman to 
receive this award and she changed the way that 
women were seen in the workplace.

FLORENCE 
NIGHTINGALE
Born in Florence, Italy

Scientist of the month
12 May 1820 

- 
13 August 1910
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A soap bubble is a thin layer of soapy water which 
makes a hollow sphere. The outside and inside 
surfaces of a bubble are made up of soap molecules. 
A thin layer of water lies between the two layers of 
soap molecules, a bit like a water sandwich with 
soap molecules for the bread. They work 
together to hold air inside.

Soap bubbles often only last for a few seconds before 
bursting. This can happen if they make contact with 

something or just spontaneously. 
Lots of bubbles joined together forms foam.

How to make bubbles

BLOWING BUBBLES

Collect a small 
glass and fill it with 

about 1cm of 
water.

Add a squirt 
of washing up 

liquid to it.

Pour most of it 
onto a clean table 

surface (away from 
the edges) and save 

a little bit in 
your glass.

1 2
3

Dip 
one end of a 

straw into the 
bubble solution 
in your glass.

4

Place the 
coated end of the 

straw onto the 
bubble mixture on 

your surface. 

5

Blow gently 
into the other 

end of the straw 
to create a 

bubble. 

6

BUBBLE

WATER

Surface of a bubble
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If there are scented oils 

in the bath bomb, they 

are rleased into the air 

as the carbon dioxide 

bubbles bust at the 
water’s surface.
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Bath bombs add an extra dimension 
to any bath time by containing 

ingredients to help clean, sooth and 
relax your skin and tired muscles. 

But did you know there is plenty of 
science involved in making them.

Bath bombs are usually made with 3 key ingredients: 
baking soda, citric acid and cornflour. 

Sometimes they include Epsom salts and also dyes and 
perfumes to make them look and smell delicious too.

When a bath bomb is dropped into water a chemical reaction takes place.

The baking soda (an alkali) and citric acid (an acid) react when placed in the 
water causing lots of crazy fizziness. 

The chemicals in the baking soda and citric acid split apart and make new bonds 
as chemical reactions take place. One of the new products of this reaction is 
Carbon dioxide gas, which are the bubbles we see in the water.

+ + +BAKING 
SODA

CITRIC 
ACID CO

2
WATER

O
TH

ER 
CH

EM
ICALS

FIZZING

BATH BOMBS
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✔ Baking soda ✔ Citric acid
✔ Cornflour ✔ Epsom salts

✔ Beetroot powder
✔ Pot x2 for moulding

✔ 2 tablespoons of oil (any vegetable oil) 
✔ 1 large  and 1 small bowl for mixing
✔ Fork
✔ Spoon
✔ Essential oil optional

✔ Handle ingredients with care and do not consume. 
✔ We do not recommend use if you have sensitive skin.

What you need from the box

What you need from your kitchen

Health and safety

Did you know that the cornflour binds 
to the baking soda and the citric acid 

slowing down the rate at which 
both of them dissolve. This means

 the fizziness lasts longer. 

MAKING 
BATH BOMBS
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METHOD
Pour your dry ingredients 
(Baking soda, citric acid, 
cornflour, Epsom salts, 
beetroot powder) into a 
bowl and mix with a fork.

Once mixed, transfer the mixture 
to your pots and compact it into 

your mould really well. 
Push down with the back of a 

spoon to ensure it’s packed in well.

1

2

3

Slowly add 2 tablespoons 
of oil to the dry ingredients.

x2

The ingredients should be 
quite dry but mouldable.

4
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Place them into the fridge for 
45-60 minutes or leave overnight 
on a windowsill and your bath 
bombs should be ready. They 
should feel very hard to touch.

Carefully using scissors, cut 
the plastic pots just enough 

to  extract the bath bomb 
and make sure they are nice 

and hard before use.

We do not recommend use if you have sensitive skin. 

These are for use on your whole body in a bath or for just 

your hands in a bowl of water. The dissolved bath bomb 

may contain some citric acid and other raw ingredients 

(hazards for these can be found on the parent flyer). The 

reaction that happens in the bath will produce sodium cit-

rate. This is not hazardous but may cause slight eye

irritation. Keep bath water away from eyes and mouth.

5

6
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Well done for completing this 
month’s box, you are 
now an expert in 
Soapy Science!

We’ll be back next month 
with a load more awesome 
science… get ready for 

Science Rocks!

Do you want a lab coat like Bunsen and Belle? 
Head over to our website to get yours 

delivered with your next kit!

Join us to make fossils, learn 
about volcanos, investigate 

the rock cycle with chocolate 
and get your very own 
fossilised shark teeth!

Next month we're investigating the science of rocks.

SCIENCEROCKS!

Coming Up...


