Peak District Mining Museum - Making Lead.

and then cover it up!

Try to put these groups of words in alphabetical order. To help you we have put the alphabet
down the edge of the sheet but if you really want a challenge you could learn the alphabet
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F Put these 3 words in order: Top Tip - look at the 1st
G Roman, Bucking, Fire letter of each word.
H
|
J Put these 5 words in order:
Ingot, Ore, Lead, Fire, Pig
K
L . Be careful because 2 of
Put these words in order: e words Shat Wil tho
Roman, Riddle, Peasy, Water BRI ES
at the 2nd letter of these
2 words.

Now try this challenge:

Pipes, Peasy, Pig

Top Tip - You will need to
look at the 3rd letter in 2
of these words!

To put the words in
alphabetical order you need
to look at the 1st letter of
each word. For example if |
put the words Red, Green,
Yellow in alphabetical order
would be:

Green, Red, Yellow.

If the first letter of the word
is the same you have to look
at the 2nd letter:

Gold, Green, Red, Yellow

If the 2nd letters are the
same you look at the 3rd
letter, and then the 4th letter
until you find a difference:

Goid, Green, GreY, Red,

Yellow. Can you see that |

had to look at the 4th letter
and Green and Grey to order
them?
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activity sheets will help you to do this.

Using the words above try to label these pictures. The other
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Peak District Mining Museum - Sorting the lead ore

What can you learn from a painting?

This painting by the artist William Day shows the workers on the surface above a lead mine in
Matlock Bath. This is where the women and older men would work sometimes helped by children.
It was often a family working together to get the lead ore ready to sell to a smelter.

Bucking hammer

Can you spot...

. A man using long handled hammer to break up the larger rocks?

. A lady using a bucking hammer to smash the rock into smaller pieces? |ddle

. A large wooded tub which would be filled with water?
. Two women using riddles to sort the lead ore from the waste rock?

This shows the way the family would work on the hillside. Once the lead ore was out of the mine they
would break up the biggest pieces then using a bucking hammer which has a large flat side to it the rock
could be smashed into smaller pieces. It would then be taken to a tub of water (about 1.20m tall and
1m across) and put into a riddle. By pushing the riddle filled with small pieces of ore (called peasy-ore
because it was pea sized) quickly down into the tub of water several times the lighter waste material
rises to the top and can be scraped off with a piece of metal. This leaves the heavy ore that can be sold
to the smelter.




Peak District Mining Museum—Change of state 1

Everything around us is either a solid, a liquid or a gas. They can change from one state to
another by being heated (melted) or cooled (frozen). Sometimes it is easy to change them from
one state to another: Water from the tap is a liquid but water can be a solid (ice) or a gas
(steam). With other materials it can be harder to change them.

Some changes are reversible - this Freezing When we freeze something we change it to a
means that you can change them solid. We know that water freezes (becomes a solid) at
back again to exactly the same thing. 0°Centigrade this is called its freezing point. But not

everything freezes at that temperature. Petrol freezes at

a much lower temperature - 60°c (that is 60 degrees
Ice below the freezing point of water).

Water
Melting When we melt something it changes from a solid

to a liquid. Ice will start to melt once it is warmer than 0°

LIQUID SOLID _ . : :
¢, the warmer it is the quicker it melts. Chocolate will

melt at around 35°c which is why it will melt in your
hand!

Some changes are irreversible - once

there is a change of state you cannot

get back to the same thing you Gases are often hard to see and have to be kept in a

started with. A new material has been container if we want to use them. Inside aerosol bottles

there is a gas which propels (pushes) the liquid out very

made.
quickly in a fine spray like hair spray.
~& . . .
Look around your house to find 2 things that contain
liquids and 2 things that contain gases.
LiQuiD SOLID

([ °C \ Water boils ag 100°c.

100 <
Label the thermometer with the correct )
temperatures. You need to write them 80
onto one of the blank lines. We have done 70
the first one for you: 60
. 50
* Water boils
40
* Water freezes 0|
*  Chocolate melts 2 )
10
Now find out today’s outdoor " P IA\
temperature (you can check online for . 3
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Peak District Mining Museum—Change of state 1

Everything around us is either a solid, a liquid or a gas. They can change from one state to
another by being heated (melted) or cooled (frozen). Sometimes it is easy to change them from
one state to another: Water from the tap is a liquid but water can be a solid (ice) or a gas
(steam). With other materials it can be harder to change them.

Some changes are reversible - this
means that you can change them
back again to exactly the same thing.

Water Ice

LIQUID SOLID

Some changes are irreversible - once
there is a change of state you cannot
get back to the same thing you
started with. A new material has been

made.
¥ ™
— z | %
")y Y
LIQUID SOLID

Label the thermometer with the correct
temperatures. You need to write them
onto one of the blank lines. We have done
the first one for you:

* Water boils
* Water freezes
* Chocolate melts

Now find out today’s outdoor
temperature (you can check online for
this) and mark it on with an arrow.

Freezing When we freeze something we change it to a
solid. We know that water freezes (becomes a solid) at
0°Centigrade this is called its freezing point. But not
everything freezes at that temperature. Petrol freezes at
a much lower temperature - 60°c (that is 60 degrees
below the freezing point of water).

Melting When we melt something it changes from a solid
to a liquid. Ice will start to melt once it is warmer than 0°
¢, the warmer it is the quicker it melts. Chocolate will
melt at around 35°c which is why it will melt in your
hand!

Gases are often hard to see and have to be kept in a
container if we want to use them. Inside aerosol bottles
there is a gas which propels (pushes) the liquid out very
quickly in a fine spray like hair spray.

Look around your house to find 2 things that contain

liquids and 2 things that contain gases.
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Peak District Mining Museum - Transporting lead 1

make a story book with them!

We are use to seeing lorries on the road transporting goods from the factory to the shops. But in the past it was
not this easy. Read our story of how Derbyshire lead was moved around the World 250 years ago then put the
pictures from the other sheet into the correct order to help you tell the story to someone else. You could even

Hello, I’'m Thomas. My family mine for lead ore. My
father who calls himself a Groover, works down the
mine where he blasts out the lead ore and then hauls
it out of the mine. | help my mother and grandfather
break up and sort the lead ore outside the mine. Let
me tell you about the journey the lead ore goes on.

1. Once the lead ore is out of
the mine the women and
older men break it into
smaller pieces and sort it into
the correct sizes to send to
the smelter. Before we sell it
to the smelter we have to
measure how much lead ore
we have found. We do this
using a special wooden dish -
it has to be just the right size.
For each dish of ore we have
to pay some money to the
mineral owner and sometimes
other people too!

2. As there are no roads from
the mine to the smelter we
use ponies with panniers (a
basket either side of them) to
carry the sacks of lead ore.
They follow the pack-horse
trails and go across pack-
horse bridges which are just
wide enough for one pony at
a time. The bridge has low or
no walls at the side so the
panniers do not bump against
them.

3. When the lead ore arrives
at the smelter it is mixed
with ore from other mines
ready to be smelted. In the
furnace the rock gets so hot
that it changes and starts to
become liquid lead metal
which can be collected in
moulds where it cools into
solid lead ingots or pigs.
These are very heavy.

4, These lead ingots can
then be sent out to be used
around the World. They are
taken by horse and cart to
the nearest canal or
navigable river (that means
a river that big ships can sail
up from the sea).

5. The ingots made from the
lead ore from our mine are
taken to the canal and put on
a barge which is pulled along
by a horse. It is much easier
to move them by water than
on the road because the
roads are very rough with lots
of ruts and deep pot-holes.

6. The barge takes the lead
ingots to a port and onto a
large ship. The ingots are used
as ballast in the bottom of the
ship - this helps balance the
ship. Once the ship gets to its
destination they can sell the
ingots which can then be
melted down and used to
make water pipes, lead shot,

paint and many other things.

Now look at the 2nd sheet and Temple Mouse will explain how the lead ingots get to the Peak

District Mining Museum.
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Peak District Mining Museum - Transporting lead 2

make a story book with them!

On the 1st sheet Thomas shared the story of how Derbyshire lead was moved around the World 250 years ago. Temple
Mouse is going to explain how some of the lead ingots ended up on display at the Peak District Mining Museum. Match
the pictures on sheet 3 with Thomas and Temple’s words to help you tell the story to someone else. You could even

Hello | am Temple Mouse. | look after everything at the
Museum when the people go home. This is one of my
favourite artefacts (items in the Museum): a Roman lead
ingot. It is nearly 2000 years old! It was found in a field
near an old road where it had been hidden but | want to
tell you about the ingots from under the sea. | will finish
off Thomas’ story.

7. Sometimes the ships
carrying the lead ingots
sank in storms. The ingots
would go to the bottom of
the sea where they sat in
the sand. Often sea
creatures like eels and
crabs make their homes
in between the piles of
ingots.

8. Hundreds of years later some of
these ship wrecks have been found
and explored by divers. They take lots
of photographs and videos of what
they find. Then they measure and
draw things - you can draw
underwater using special equipment.
Sometimes everything is left under
the sea but they may decide to bring
some of the things to the surface.

9. The Museum might get a
phone call or email about the
discovered lead ingots. When
the ingots were made they
were stamped with marks
which can sometimes tell us
where they were made - a
team might go out to see the
ingots and then photograph,
measure and weigh them.

10. Then we have the really 11. The ingots then go on

exciting day when a lead ingot display. Some still have
is delivered to the Museum. barnacle shells on them from
They are very heavy so the being under the sea for so

postman has to use a trolley to long. The Museum has many

bring it in. Although it is heavy
the lead metal is quite soft so
it is carefully wrapped and
labelled fragile. Unwrapping it
is great fun! The one all
wrapped up in the photograph
is only about 120 years old
and was found in shipwreck
just off the English Coast.

lead ingots that can be used
for research. When you visit
you can see them and even
touch them!
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Peak District Mining Museum—Transporting Lead

Read the story of the transporting of lead
told by Thomas and Temple Mouse
(Transporting Lead 1 & 2 sheets). Then cut
out these pictures and use them to explain
in your own words how lead ore got from
the mine to the smelter, how some ingots
ended up under the sea and how they then

were moved to the Museum.
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Peak District Mining Museum - Smelting not Melting

To change the lead ore (the lead containing mineral in
the rock) to lead which can be used to make water
pipes you have to smelt it. Read the information
about this carefully and then answer the questions.

Look carefully at the word Smelting - can
you see another word in it? Smelting.
When you heat a material up eventually it
will start to melt. This means it will change

from a solid to a liquid. Like ice cubes

This is the smelted lead metal when it is still very hot and
a liquid. It is being poured into moulds where it will cool

down and become a solid again, forming ingots called

‘pigs’.

melting and leaving water.

Smelting of lead ore (heating it in the air)
makes it melt and change from a solid to a
liquid but it also changes the chemicals in
the lead ore. So the lead ore does not just
melt, it changes by giving off an unpleasant
gas, sulphur dioxide, leaving lead metal
behind.

This lead metal is runny when hot and solid
when cold which means it can be easily
transported as a solid and then cast into
another shape when needed.

To smelt lead ore to make lead metal you need

Now answer these questions:

a temperature between 700°c to over 1000°c. 1)
(Remember that water boils at only 100°c) 2)
Lots of fuel is needed for smelting; in the past

this might be dried wood, charcoal or coal. You 3)
also need a lot of air - the oxygen in the air is )
essential for smelting.

In Medieval times people piled huge amounts 5)

of wood into a big bonfire called a bole in a very
windy place. The lead ore and wood was piled
in layers, lit and left to burn for several days,
even when the wood has all burnt off the ash
covering the lead ore would keep it very hot.
Once the it cooled slightly the ash was removed
and under it they would find the lead ore had
been smelted and left lead metal behind.

The lead metal can then be easily melted by
heating it to only 360°c so it is much quicker to
heat it and change it into whatever you need.

What fuel could you use for smelting lead ore?

A nasty gas is given off when you smelt lead. What is it
called?

What temperature does water boil at?

What temperature do you have to heat lead metal to
melt it?

Why is smelting different from melting something?

Smelting is hard to understand - most adults do not

know much about it! Just remember that you are

changing it from an ore to a metal. Solid (lead ore) becomes a

liquid (runny lead metal) and cools back to a solid (lead metal)

but by doing this some of the chemicals in it have changed.
That is why it is called Smelting not Melting!

Now you can explain Visit the Museum IA\

smelting to an adult to find out more

in your family! information.




Peak District Mining Museum - Smelting Wordsearch!
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Words To Find:
1. Smelter 8. Pig
2. Ore 9. Riddle
i
3. Lead 10. Water PEAK DISTRICT
4. Bucking 11.Melt LEAD MINING
MUSEUM
5. Peasy 12. Roman
6. Fire 13. Pipes Visit us in Matlock Bath, Derbyshire.
) ) Check our facebook page for opening times.
7. Ingot 14. Poisoning

We can also arrange school visits.




Peak District Mining Museum - Smelting Vocabulary

One for the adults! Children love using long words and technical language. There are
some words in this learning pack that you may not be familiar with so we have put

together a vocabulary list to support you when learning together.

Bole (pronounced the same as bowl)

This is a huge bonfire where the lead ore and either dried wood,
coal or charcoal are placed in layers in order to smelt the ore. As a
lot of oxygen is needed for smelting to take place the boles were
often near the top of hills where it was very windy.

You may know of places called Bole Hill these will have been

smelting sites in the past.

Lead Ore (PbS)

This is the lead containing mineral
in the rock. The most important
lead ore is called Galena. It is a lead
suphide (PbS). It is heavy with a
density of 7.4-7.6 (this means that
a bucket full of lead is as heavy as
around 7% buckets of water).

Galena is the silver-grey

mineral in this photo.

Lead metal (Pb)

This is made from the lead ore
once it has been smelted. It melts
at a much lower temperature than
the lead ore (360°c rather than 700
-1000°c) so can easily be melted
down and formed into a new
shape.

Pig of lead

Ingots of lead metal are often call pigs. The origin of this is unknown with some
saying it is because of the size of the ingot is similar to a pig, others say it is because
liquid lead metal was sometimes poured into a channel and then into a row of ingot

moulds people thought this was like the sow feeding her piglets.

Do not confuse this with pig iron which is a form of low quality iron

You may come across pubs called the Pig of Lead in old lead mining villages.

Channel

Smelting

Smelting is when heating at a high temperature is used to extract a metal from its ore. During the
smelting process there is a change in the chemistry: the lead suphide oxidises to form lead metal

and sulphur dioxide. This is an irreversible change.

This is not the same as melting ,which for lead, occurs at a lower temperature. This is simply a

change from a solid state to a liquid state and is reversible.

The release of sulphur dioxide and particles of lead dust in the smoke meant that in the past
smelting caused a lot of pollution called bellanding but modern smelters have filters in place and are

very clean.
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Peak District Mining Museum - Smelting Vocabulary

One for the adults! Children love using long words and technical language. There are
some words in this learning pack that you may not be familiar with so we have put
together a vocabulary list to support you when learning together.

Bole (pronounced the same as bowl)

This is a huge bonfire where the lead ore and either dried wood,
coal or charcoal are placed in layers in order to smelt the ore. As a
lot of oxygen is needed for smelting to take place the boles were
often near the top of hills where it was very windy.

You may know of places called Bole Hill these will have been

smelting sites in the past.

Lead Ore (PbS)

This is the lead containing mineral
in the rock. The most important
lead ore is called Galena. It is a lead
suphide (PbS). It is heavy with a
density of 7.4-7.6 (this means that
a bucket full of lead is as heavy as
around 7% buckets of water).

Galena is the silver-grey

mineral in this photo.
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once it has been smelted. It melts
at a much lower temperature than
the lead ore (360°c rather than 700
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down and formed into a new
shape.
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saying it is because of the size of the ingot is similar to a pig, others say it is because
liquid lead metal was sometimes poured into a channel and then into a row of ingot
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Smelting is when heating at a high temperature is used to extract a metal from its ore. During the
smelting process there is a change in the chemistry: the lead suphide oxidises to form lead metal

and sulphur dioxide. This is an irreversible change.
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