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3 THE DINING ROOM

MATERIALS

MATERIALS

Time for something nice to eat! The
food's ready and the house is filled with

a delicious smell - all that's left to do'is
eat it. But what with? And what from?

Get your favourite spoon, bowl and glass
and...come and find out why they're much
more interesting than it might at first
appear!

Polystyrene for lunch?

When you buy takeaway food, there’s a good chance it'll come in a disposable
plastic container. They are usually made of foamed polystyrene. This is a white,
airy foam that is also used to make cups, packaging for appliances and home
insulation. And just as polystyrene keeps the heat inside a house, it also keeps
your food warm.

ST1414310HW

The Steel Age

When you want to eat some food,
it's normally better to use cutlery.

My fork’s made of corn,
so it can be recycled!

That’s all well and good,
but | can use my steel
one over and over again.

For instance, it's not that easy to
eat soup by hand. The cutlery you
have at home is usually made of
stainless steel. This is mostly iron.
However, iron on its own would
start to rust the first time it was
washed, and after several washes
you wouldn't have anything to eat
with. That's why other metals are
added to steel so that it doesn't
rust and you don't have to buy a
new set of cutlery every week.

iron steel

Corn cutlery

How do you make a spoon more environmentally
friendly? By making it out of something naturall
Disposable utensils are now being made from corn.

Or, more precisely, from polylactic acid, PLA for short,
which is a hard plastic made from corn starch. And
that's great because fewer chemicals are used to make
it. But do you know what kind of cutlery is best? The
metal stuff that can be used over and over again.

\

I"'m eating corn
with corn!

plastic

PRODUCTION

wood

Water in sand?!

No doubt you've got a favourite glass at home that
you prefer to drink out of. And no doubt it's made
of sand. Or rather it used to be sand, or silica,
which is the basis of all glass.

MATERIALS

What to use on pans

Have you ever wondered why spatulas
and spoons for cooking are usually made
of plastic or wood? On the surface of the
pan is a special coating that stops food
sticking to it. It's called Teflon and it's
so thin that if you used metal utensils it
would get scraped off and the food would
metal burn onto the pan more easily.

And you can drink
out of this, yeah?

Let’s wrap it up

If your parents make you a snack for
school, they might wrap it in tinfoil.
This is a silver-coloured foil made from
aluminium, the same material fizzy
drinks cans are made from. It's also
used when roasting food because it can
withstand very high temperatures.

ST141431HH

Mine’s nicer!

\ Mine’s sweeter!

Flexible wood

Snacks can also be wrapped in
transparent, flexible cellophane. This is
made from cellulose, which is obtained
from wood. So it's made from the same
material as the paper of this book.
Glycerine, which has a sweet taste, is
also added to cellophane. That's why
cellophane might seem sweet if you
lick it.

15



16

MATERIALS

Utensils, food'’s best Friend

A king and his cabboge

If you want to dine the way kings did in the olden days,
get yourself some silver cutlery. But be aware that it's
incredibly expensive and gets damaged quickly because
silver is soft. But it does have one advantage: silver can
kill bacteria and then you have less chance of catching
germs.

In the mid-20th century, cheap utensils made of pure
aluminium were all the rage. At first it seemed like a good
idea, but then it turned out that they started to dissolve

if they came into contact with anything acidic. So anyone
who ate sour cabbage from an aluminium dish using
aluminium cutlery ended up eating a lot of unhealthy
aluminium as well. That's why you shouldn't wrap sour
snacks - even, say, an apple - in tinfoll.

Hey, that cabbage
ate my fork..

MATERIALS

How come nothing sticks to Teflon?

What is Teflon? A chemist would say it's a polymer. So

it's made up of lots of little molecules that are linked
together into one big network. Teflon contains lots of
carbon and fluorine atoms. They like being together and
hold on to each other so tightly they don't let anyone else
in. Not even food can latch onto them. Teflon is not only
used to make pots and pans but also sealing and piping.

Teflon

The non-stick gecko

Do you know how to confuse a gecko? Put it on a frying
pan (but don't put it on the stovel). Geckos have amazingly
sticky toes that allow them to climb up anything. Except
the Teflon on a frying pan. It's so non-stick that the gecko
slides over it the way we do wearing boots on ice.

$%@!#

Even Teflon has its flaws

Never leave a pan unattended on a hot stove! Not only
can you burn the house down, but you can also harm
animals, especially birds. When the Teflon on a pan heats
up to a very high temperature, it begins to break down,
releasing poisons into the air. They don't affect people
much, but birds are very sensitive and can be poisoned.

How to moke o gloss

First you need some sand and other
substances to colour the glass or improve it in
other ways. All of the ingredients are putin a
furnace, where they are melted at very high
temperatures, even as high as 2000 °C. This
produces molten glass, which is poured into a
mould, left to cool and ta-da, the glass is ready!

And how can we improve the glass? If we
want the glass to withstand high temperatures
without cracking, then we add the element
boron. This produces borosilicate glass, which
is used to make things like oven dishes, test
tubes, flasks and beakers.

| wonder where that
uranium could be...

Where do bowls come from?

Bowls, plates and cups are all made of
porcelain. But this isn't a modern material:
the first porcelain dishes were made in
China more than two thousand years
ago! If you want to make a porcelain dish,
you need to get hold of a special rock:
kaolin. Form it into a ceramic dough and
shape the bowl. Then find someone with
a really hot kiln to fire the bowl for you.

At high temperatures the dough starts

to transform and the molecules in it join
together into a giant solid network. Then
the finished porcelain bowl is taken out of
the kiln - just be sure not to drop it!

We're not going
to eat rock!

a glass furnace with
molten glass

Although most metals are silver-coloured, when they're mixed into glass,
they produce all the colours of the rainbow. You need iron for green glass,
manganese for purple, cobalt for blue and gold for red glass. In the past,
radioactive uranium was also used to colour glass, giving it a beautiful
green glow. Strangely enough, no-one wants to drink out of those
glasses anymore...

This'll be good
for soup!

No, we're
going to make a
porcelain bowl

out of it!

NOILanaodd

NOILanaodd
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Finally, a proper
GREEN TEA ME’[U/ EE’fE’U/5 cereal for robots!

is quite simple to make: fresh tea E
leaves are steamed so they stay You c?n a(ljso S|iart the iay WithF “ =
; reen and don't smell bad. Then cereal and milk or yoghurt. It's fu S
§ flll teas are not alike GREEN AND BLACK TEA . tghey're dried and crushed. Each of health-giving substances like =
& Whatkind of tea will you have - start off as the green leaves of the steaming drying part of the world has its own way protein, fibre and vitamins, but also
s black, green or fruit tea? And what tea plant, but whether they will turn of making tea, which is why you'l unhealthy ones - in particular,
S kind of fruit - strawberry, cherry or into green or black tea depends GIECIpes find so many different packets in lots of sugar. But you can also
perhaps forest fruits? There are so on what people do with them. leaf from the shops. find substances in it that you
many to choose from! But what's a tea plant might not expect, such as
the difference between them all? What kind of tea LAk TER iron. What's it doing there? We're
. " : A not robots who need to eat iron,
would you like today® is made in a different way: the are we?
FRUIT TEA tea leaves are left to dry in the air
doesn't contain any tea leaves. It's / till they turn brown. It's like when red blood
full of dried fruit, berries and herbs. an old banana goes brown and sl
That means it has no caffeine in Any kind, it's called oxidization. Then the oxygen
it and can be drunk by anyone, but hold | sl drying black tea S P To——— /
anytime. the honey: darker, which is why we call this
tea black.
Oo .
. re) oxygen binds blood cell blood cell
The eqgg Cereal iron A loared  carriesoxygen Cleasesthe
S . — - ood cellin around the body oxygen in the
S Anegghasashell to make it strong and tough - well, at least The sphinx is made You can find iron in meat and pulses, but the lungs right place
a little bit. That's why it's made up of tiny crystals of calcium of eggs? also in cereal, which it's added to. What
carbonate. Thig is found in natgre as limestone and it can form does it look like then? Well, yes and no. We're not robots, but we humans, and
whole mountains and mountain ranges. It was also used to especially our blood, need iron too. In blood there are lots
make the Great Sphinx of Giza, which has been standing for You will need:

and lots of red blood cells. These red blood cells capture the

a few thousand years, so we have proof that limestone can inthe | d deliver it to th f the body. Red
; . , « cereal containing iron, oxygen in the lungs and deliver it to the rest of the body. Re
withstand a ot. Unless you drop the eg, that s. But now let's : blood cells contain a lot of a substance called haemoglobin,

ideally with no chocolate in it
look at the parts of the egg that taste a lot better. That’s not how .3 povglerful magnet and it contains iron. If people don't have enough iron, they
it works. - a plastic bottle with water don't have enough oxygen, and then they feel really tired.

+ aplastic bag

First crush a handful of cereal into small pieces,

Egg white is runny and transparent, Eggs are one of the few foods that preferably in a plastic bag, and then pour these
but if you heat it up properly, itll contain vitamin D. This vitamin is into a plastic bottle about a third full of water. Put cereal in wate; andd
be solid, white and delicious. But normally produced by our bodies the top on the bottle, give it a good shake for at a plastic Ccr:ieeal
why does it change colour whenit's when we're out in the sun and it least two minutes and leave it to stand for about bag
cooked? It's because it contains a lot gives us strong bones. So if you're a half an hour. Then take the magnet, put it against
of proteins, which start to transform vampire, we recommend eating eggs the outside of the bottle where the cereal is and
when heated, gradually forming a stiff for breakfast! slowly turn the bottle so the magnet attracts as
network. This is called denaturation much iron as possible. Now slowly lay the bottle
and it happens at a lower temperature ( I'm making )y on its side and you'll see that little bits of iron
in the white than in the yolk. This vitamins! filings have been picked up by the magnet. This after
proteins means that your breakfast egg can is exactly the form iron takes in cereal - although ~ waiting half ithesgl_a re
before - have a solid white and a lovely soft it may look a bit strange at first, our bodies can an hour onTngs
: proteins after . y \ay g el st :
cooking cooking yolk at the same time. easily process these iron filings to top up the iron
in our bodies.




There's a solution to every problem and a cleaning
product for every type of dirt.

A blocked sink

Sinks, basins and baths don't have it easy.
Loads of food scraps, dirt and hair go down
the plughole. You need to clean the pipes
out from time to time to stop them
getting blocked. To do this, we use one

of the most extreme and horrible
chemicals you'll find at home. It's

called lye or caustic soda. It'll happily
gobble up the dirt in the waste pipe

- but be careful, it'll happily eat

the skin on your fingers too...

Yum, hair!

Mould

Moulds are fungi which can look like black spots or even greenish-
white clumps. They thrive in warm, damp places, so they absolutely
adore bathrooms. The nasty thing about moulds is that they
release spores and if there are a lot of them, people find it

hard to breathe. So it's best to crack down on mould.

Bleach will do the trick as it simply gobbles it up.

What's your :
favourite place in Areally horrible
the world? damp shower!

\( }/ loilet poper

Not all toilet paper is the same.

Some of it's white and lovely
and soft, while some of it's

grey and could probably be
. used to sand wood. The rough
grey stuff has been paper

The main chemical in bleach is sodium many times before - it's made
hypochlorite. Hypochlorite attacks from old paper. All you have to
mould, bacteria, pigments, your skin.. dois shred this, boil it in water,
basically, anything it comes across. It clean it, and then use this
produces stinky chemicals which aren't mixture to make new paper.
dangerous, but there's usually such a It might not be as nice, but at
stench that you have to open a window. least they don't have to keep
cutting down trees to make it.

NOILanaoyd

Nothing but cellulose

Both cotton wool and paper are mostly
made of cellulose, but what's the
difference between them? Each of
them comes from a different source!
Cotton wool is made from cotton, the
downy white tufts on the flowers of
the cotton plant. Paper, on the other
hand, is made from trees, potatoes
and rocks. Honestly! Cellulose comes
from wood, which is ground up, boiled
in chemicals and pressed. Starch (for
instance, from potatoes) is added to
the paper to make it stronger, and
limestone to make it less see-through.

[he electric kettle

Acidic things are good at fighting against
limescale because it dissolves readily in them.
So you can clean your kettle or tap with vinegar
or citric acid, which is found in lemons or sour
sweets. That's why acids are the most powerful
ingredient in cleaning products designed to
tackle limescale.

This is a job

lishes

Detergents are used for greasy
things like dishes. They're the
superheroes of the soap world!

for me!

The window

The most important thing when cleaning
windows is that there are no smudges left on
them! That's why glass cleaners contain a lot
of alcohol, which quickly evaporates so you
can see in the mirror without any smears.

Who knew flowers
could be so lovely Not me...

and soft? )

Ouch! Someone’s |
been cleaning...
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Do you need to fix a bike, put up a shelf or make a lamp? A workshop will help you with
all that and more. From screwdrivers to diamonds, you'll find lots of tools you can use to

get the job done!

Diagram of a lithium battery

electrolyte

manganese
dioxide

N

lithium

Batteries all around us

Everywhere you look, there are batteries. In
your mobile phone, the TV remote control,
the car... This book might be the only thing
that doesn't run on batteries. On top of that,
all these batteries are different. The ordinary
pencil battery you find in a remote control

is very light and small as it's made of thin
layers of lithium metal and a chemical called
manganese dioxide. Between them there's
cotton wool soaked in electrolyte, a liquid
that's good at conducting electricity. There's

Hey, I'm going to
have a pal

just one drawback to this kind of battery: it

can't be recharged. Now itll

definitely hold!

How to maoke a diamond

DBiamonds - they're beautiful, shiny, expensive and surrounded by many
myths and legends. But how is it possible that carbon - which people
regularly burn as coal for heating - can form diamonds? The key is high
temperature and some serious pressure. However, that doesn't mean that
if you hit burning coal with a hammer it'll turn into a diamond. You'd need a
lot more pressure than that - in fact, over 1800 times more than you could
manage with a hammer. Luckily, people can produce that kind of pressure
using machines and almost anyone can buy a synthetic diamond - for
example, in the drill bit for a drill.

TEMPERATURE

H spaghetti printer

A printer can only print using ink on paper, right? Wrong! 3D printers can
print using plastic and you can make just about anything with them. They
mostly use long plastic spaghetti - filaments. This is heated up by the
printer until it melts. Then all you have to do is apply it somewhere, let it
cool and harden, repeat this about a thousand times, and your model of a
gecko is complete. However, 3D printers don't just have to use boring old
plastic; there are even some that can print using metal or concrete. On one
you can print an artificial knee and on the other a whole house!

Have you tried
putting batterie
init?

This torch must be
S broken.

I'll never rock on a
chair again.

I've tried it
200 times and it
really doesn’t work...

Let’s conduct!

How are all those parts and wires connected in your mobile
phone, fridge or smart cheese knife? Glue wouldn't work
because it doesn't conduct electricity. You need solder: a mixture
of tin, copper, silver and other metals that will melt at quite a
low temperature and join all the parts together properly and
conductively. As well as metals, there's one other special thing

in it: pine. You won't find any branches or needles, but solder
contains a little pine resin, which acts as an acid and gobbles up
dirt wherever you're soldering, so the solder sticks better.

| shouldn’t have eaten
that electricity. I'm so
bloated...

)

Red-hot batteries

It would be a pain if we had to change
the batteries in our mobile phones every
day. It's just as well we have rechargeable
ones. But these need looking after,

just like a pet. What happens if you
regularly leave the battery in your phone
completely dead, or plugged into the
charger after it's fully charged? If you're
lucky, the battery will drain more quickly.
If you're unlucky, it'll swell up. That's
because other chemical reactions start
happening inside it which produce lots

of gases - oxygen and carbon dioxide.
Then it's only a matter of time before this
swollen battery explodes and the highly
flammable lithium inside sets fire to
everything around it.

soldering iron which melts the solder

solder

SNOILab3Y
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Written by LENKA KARPISKOVA ond JIRI VLACKH
llustrated by TOMAS KOPECKY

Does the word chemistry make your hair
stand on end? Come and check out the
chemistry around us and you'll see that it's
not so scary! This book will guide you around
the whole house and show you that there’s
loads of fascinating chemistry in ordinary
things. Do you know why geckos hate frying
pans? How many stinky chemicals can you
find in a kitchen? And why do batteries
explode?

$%@!#

Together we'll investigate each room in

the house and you'll soon discover that
there’'s chemistry at every turn - whether
it's a tasty breakfast or the horrible
chemicals in a utility room. Thanks to some
excellent experiments, you'll experience
chemistry first-hand and find out how far
this fascinating world extends. Spoiler:
absolutely everywhere!






