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STEM – a golden opportunity
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Part 1: The future is golden

h at d o e s th e f

Gold Fields’ Agnew Gold Mine in the Eastern Goldfields
is the first Australian mine to use wind-generated power
at a large scale. Wind turbines change wind energy into
electricity through the turning of huge rotor blades
which spin a generator, creating electricity.

WA’s pot of gold
The gold rush played an immense role in transforming Western Australia from a
struggling farming economy tied to Britain, to the wealthy, multicultural State we
enjoy today. There are few aspects of WA that haven’t been touched by mining – from
infrastructure and opportunities, to population and identity.
Learn how WA’s gold mines have evolved from the days of picks and pans to today’s
record breaking operations, and discover innovative uses for this precious metal in the
first of our three-part STEM- a golden opportunity series.

Explore

Gold standard
Gold’s unique combination of properties means it has been highly-prized
since ancient times. Discover the highlighted properties in the word find.
Gold is beautiful, making it a popular choice for decoration and jewellery.
Gold is durable – it does not easily tarnish or corrode.
Gold is highly malleable, so it can be flattened or beaten into shape.
Gold is ductile, so it can be stretched into thin wires without breaking.
Gold in nature is usually quite pure and does not need a lot of processing.
Gold is dense, which makes it feel heavy.
Gold is a good conductor of heat and electricity.
Gold is rare, adding to its value.
Gold is highly reflective of light and heat,
so it can reduce the Sun’s glare.
• Gold is recyclable – it can be used
again and again.

•
•
•
•
•
•
•
•
•

After you’ve had a go at the activities, check out the answers
at mediaeducation.com.au/students to see how well you did!

Y

M

R

L

E

E

R

E

S

E

B

B

E

A

U

T

I

F

U

L

V

A

A

R

R

L

T

R

D

D

D

I

O

E

E

E

B

L

T

L

U

U

T

K

V

D

E

N

S

E

O

R

C

C

Y

B

Y

Y

S

U

R

A

A

T

E

O

O

I

D

O

L

U

W

B

I

L

A

H

N

H

O

W

P

E

L

L

F

D

T

Y

W

L

E

I

D

E

E

E

K

E

C

O

N

D

U

C

T

O

R

T

R

E

C

Y

C

L

A

B

L

E

O

Supported by:
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Next week
Part 2: Smarter and safer

Part 1: The future is golden

Getting gold from stone

Thousands flocked to WA in the late
1800s when gold was discovered in the
area that would come to be known as
the ‘Goldfields’. From the beginning,
the arid conditions in the region meant
that prospectors had to innovate. While
much of the gold on the eastern side
of Australia was found in creeks and
riverbeds, the lack of water in areas like
Coolgardie and Kalgoorlie meant new methods
were needed. Home-made ‘shakers’ were used to move crushed ore
(rocks that contain valuable minerals) over a series of sieves to separate
the valuable metal. ‘Dryblowers’ could be rocked like a cradle while
bellows blasted air to blow away lighter material, leaving the heavier gold
behind. This equipment was expensive and took a number of people to
operate, so small groups worked together.

Explore

Early innovations

While large nuggets of gold are occasionally found, these days most
gold must be extracted from ore using a complex process.
Draw arrows to place each part of the gold extraction process in
the correct order.
Put the ore
through the
primary crusher.

Add special
carbon pellets
to the slurry.

This breaks the
ore into fistsized chunks.

The pellets
attract and
collect the
dissolved gold.

2
1

Pass an electric
current through
the new
solution.
The current
causes the gold
to collect itself
around a piece of
steel wool.

4
3

Pour the gold
into moulds and
cool.
The gold bars
are sent to The
Perth Mint for
final refining.

6
5

8
7

Explore

Describe what you think the miner in the image above would:
see?
hear?
feel?

Reaching down, bringing up
There are two main methods of mining gold.
Underground mining involves digging
tunnels to where the ore is located.
These tunnels can be sloping, vertical or
horizontal. Support and ventilation are
important to keep workers safe.

Mix the milled
ore with water
and sodium
cyanide.
This dissolves
the gold
and forms a
concentrated
gold solution, or
‘slurry’.

Mill the crushed
ore into a fine
powder.

Collect the
gold-covered
pellets.

The mill contains
steel balls or rods
that spin around
and help to grind
the rock.

Remove the
gold sticking
to the pallets
by washing in a
solution of hot
cyanide.

Remove the gold
from steel wool
and send to a
hot furnace.
Melting the
gold mixture
makes lighter
ore components
float to the top
for removal.

Avoid the void!

Changing ways

What next?

As surface gold became harder to find, prospectors
started to dig deeper, creating hand-dug tunnels and
mineshafts in search of gold. WA’s mines have come a
long way since, with the State now boasting some of the
largest and most innovative gold operations in the world!

The resources industry continues to innovate to make mining safer, more
sustainable and productive.
How do you think gold mining will change in the future?
I predict…

Write the correct headings in the spaces below:

Discover

Extraction

Rehabilitation

Discovery

Mining

THEN

NOW

In the early days, gold nuggets and flakes were simply found at or
near the surface of the ground – sometimes by accident, and other
times by looking for certain features, like creeks or quartz, which could
indicate gold nearby. Miners had to predict where gold may be found
underground – if they were wrong, they found nothing.

Today, most surface gold has been found, so mining companies have to
work harder and smarter to find deposits of gold worth mining. They use
a sophisticated combination of scientific investigations, technologies
and data interpretation to determine if a deposit is suitable for mining –
they’ll only set up a mine if it’s going to be successful and sustainable.

Early mines were simple shafts (up to 30m deep) and tunnels dug with
picks and shovels. Wood was used to reinforce the walls, but cave-ins
were common. Winding gear, powered by hand or steam engine, was built
over the mineshaft to bring soil to the surface. The establishment of a
mine would mean a huge influx of workers and their families, who lived in
tents and basic shanties around the mine. Shops and pubs soon followed.

Mining companies research and plan the best type of mine to extract the
gold they have found – a process that can take up to 10 years. Miners,
engineers and geologists use high tech tools, gigantic vehicles and top
of the range safety gear to make sure the mine is as eicient as possible.
Infrastructure to support the mine may include accommodation for
workers, communication networks, roads, airstrips or even a whole town!

Gold was physically separated from ore by crushing, sorting and sifting.
Machinery was powered by steam engines and physical work.

Most of the gold mined today is so fine it cannot be seen or is inside other
minerals. Ore is crushed into powder, treated with chemicals, smelted at
high temperatures and refined in a series of complex processes.

When it was believed that a mine had run out of gold, the workers were
stood down and the site was abandoned. Bustling towns would disappear
almost overnight as workers and families hurried to the next opportunity.
Mine entries were simply boarded up and debris was left behind.

Before a mine even opens, the owners plan how they will manage the
closure and rehabilitation of the site. The site is made safe, debris is
removed and the land is rehabilitated with native plants. Water, air and
soil are tested. Mining companies also work to support staf and local
communities through the closure.

Evaluate

Open pit mining is used when the ore is
closer to the surface. Basically a big hole in
the ground, the mine is dug in layers, with the
deepest layers being the narrowest.

Some mine sites, such as Northern Star Resources’ Kalgoorlie Super Pit are a
combination of underground and open pit operations. Where the Super Pit is now,
there used to be a series of underground mines. Thousands of kilometres of old
mine shafts and tunnels created voids (empty spaces) in the area. These voids are
safely filled in, collapsed or avoided. Voids can be located and mapped using old
plans and laser surveys. The Super Pit has more voids than any open pit mine in
the world, which has led to the development of the long-reach drill and a remote
drill, which means operators can stay a safe distance from the area being drilled.
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All that glitters is… GOLD!

Golden medicine

From crowns to coins, gold has been used to
show power and wealth in many civilisations.
Ancient Egyptians used gold to create
jewellery and idols for worship, smelting and
crafting gold to adorn funeral masks, and for
sarcophagi. In Greek mythology, Jason and
the Argonauts went on an epic journey to
find the Golden Fleece. For the Incas, gold
was considered the blood of their sun god,
Viraocha. While a significant amount of gold
is still used for jewellery and decoration, gold
also has important uses in technology
and environmental solutions.

Archaeologists have found evidence
of gold being used to repair or replace
teeth in Ancient Egyptian and Etruscan
tombs, dating as far back as 4000 years.
Medicine also has a long history of using
gold, with medieval alchemists creating
‘gold cordials’ to help treat fevers and
fainting! While you’re not likely to find
gold cordial at your local pharmacy, gold
continues to be used in medicine and
dentistry:

Gold nanoparticles are
so miniscule
they cannot be seen by
the human eye,
or even a standard mic
roscope.

• Gold is used in the rapid diagnostic
tests used to detect diseases, including some COVID-19 tests.

• Gold plated surgical equipment can be used to avoid a negative reaction with
skin or tissue.

Out of this world

Discover

Gold is used in many areas of space technology, including satellites,
telecommunications and exploration. The Mars Global Surveyor used a highly
reflective gold-plated telescopic mirror which enabled it to map the surface of
Mars in detail. Gold sheets protect satellites from solar heat, and for astronauts,
the gold which lines the helmet visor protects from solar radiation. Gold is used
because of its reliability against corrosion and dust, which could interfere with or
damage the complex technology. It is also a highly conductive metal, allowing built
up heat to difuse across the surface of the satellite or space vehicle, reducing the
danger of overheating.

• Gold nanotechnology is being developed to attack cancer cells in between
radiation and chemotherapy treatment.
• Gold-based drugs can treat illnesses such as rheumatoid arthritis.
• Gold can be used to coat pacemakers and stents.
• Gold alloys can be used in dentistry for fillings and in orthodontics.

Golden you
Did you know trace elements of gold can be found in your own body? The gold is
mostly in your bloodstream and helps maintain your joints.

NASA’s James Webb Space Telescope
will be the largest, most powerful and
complex space telescope ever built. The
telescope may be able to see the formation
of the first galaxies and observe stars and
planetary systems forming. A thin gold
coating on the telescope’s mirrors will
improve reflection of:
I F R NA E R D

Green gold?
Gold is also having a major impact within the development of green technology.
Solar energy cells have the potential to become more eicient through the use
of gold nanowire sheeting, enabling more energy to be collected by the cells. Gold
nanoparticles are also being used to help break down groundwater contaminants,
as they are highly absorbent and are able to penetrate into areas current
treatments are unable to. The future for gold within environmental initiatives is a
bright one!

L HGI T

Unscramble the letters to uncover the answer.

Next time you log onto the internet, use a
smartphone or watch TV, you can thank gold!
Gold plays an important role in making these
devices work. Gold wires coat the plugs of
Ethernet cables that connect devices to the
internet, gold wires allow electricity to flow
without resistance, and the gold in circuit
boards transmits data quickly and accurately.
Innovative uses for gold in electronics continue to be found, for example,
research is currently being done at Melbourne’s RMIT University on how gold
nanoparticles can be used to improve digital data storage. Using glass and gold,
both durable materials, the researchers have created a storage solution that
could last six centuries.

Evaluate

Tech bling

Gold is expensive, so it is used in electronic components that need to
be precise or last for a long time. Tick the items you think would likely
have gold in their electronics.

airbag

Evaluate

Why gold?

novelty toy

gaming console

tablet

Tick which properties of gold you think make it useful to these industries.
Most of the properties will benefit more than one industry.

space
exploration

electronics

medicine

durable

malleable

conductive

reflective

recyclable

drone

musical card
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Clean energy

Sustainable camps

There are many steps involved in mining and processing gold, and each uses
a significant amount of energy. Many mining companies are reducing their
use of traditional energy sources, like diesel, and instead turning to greener
alternatives such as solar and wind energy. Several large mining companies
in WA have formed the Electric Mine Consortium, and some are actively
working towards zero emissions. These mines will harness renewable energy
and use giant batteries for storage, which can be used to power electrified
mining vehicles.

It’s not just the mines that are getting greener — companies are also working
towards making their staf accommodation more sustainable. With so many
fly-in fly-out workers across the State using these ‘camps’ as a home-awayfrom-home, changes to how they
run can add up to huge reductions
in resource use. Some energy
eicient and environmentally
friendly initiatives in use are water
eicient toilets and shower heads,
solar panels, and the use of ‘grey
water’ for gardening.

Explore

Leading the way in the transition to renewable power is Gold Fields’ Hybrid
Renewable Project at its Agnew gold mine. The largest of its kind in Australia,
the project includes a solar and wind farm with a battery storage system,
and a gas engine as backup. This supplies more than half the mine’s power
needs from clean renewable energy.

Suggest another way the environmental impact of an accommodation
village could be lessened:

Cyanide free
Discover

Other types of renewable energy are being used around the world
and could someday help power WA’s resources industry. Discover
the names by filling in the missing vowels.

G

HYDR

TH

L

RM

L

B
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C

T

D

SS

Cyanide is commonly used to
break down gold and separate it
from ore. Although the highest
safety measures are taken, the
chemical is highly toxic. Fortunately,
researchers at the CSIRO, Australia’s
national science agency, have
developed a process that doesn’t
The first gold ingot produced using
the cyanide free process
use cyanide, instead using a much
safer substance. The process could
eventually see an end to cyanide use in gold processing worldwide.

Looking for treasure
Another recent innovation from the
CSIRO is a new way to identify gold
deposits by studying how minerals are
formed. The researchers found chemical
patterns in rocks surrounding 2.5 billion
old gold deposits, and are working to
apply this knowledge to identifying other
gold deposits. With this new method,
deposits may be found more easily and in
places where previous searches for gold
have been unsuccessful.

L

A geological map used by CSIRO researchers

Explore

Gold in numbers

70

Choose the right number to complete these gold facts:
• WA produces around

% of Australia’s gold.

• WA’s gold industry provided jobs for
in 2020.

Next week
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people

• WA’s gold rush began in

1893

.

• The largest gold nugget found in WA weighed
• Last year, the government received $
payments from the gold industry.

kg.
in royalty

31000
411 million
35.5
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