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Introduction to accessible 
features 

 

Features for blind and partially sighted visitors 

All labels and text panels on gallery are included  

in this large-print book. 

There are five videos featuring a voice-over or 

interviews playing on a loop, with audio played  

via speakers and projected into the gallery. 

 

Features for D/deaf and hard of hearing visitors 

All videos featuring a voice-over or interviews 

contain subtitles.  
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Gallery layout 

The Tomorrow’s World gallery is located on one floor. 

It is a U-shaped space that is formed around a low 

plinth. The gallery is approximately 14 metres wide 

and 26 metres in length. There is one entrance and 

one exit, next to one another. The entrance is to the 

right when entering the gallery. The first 8 metres of 

the gallery are on an upward slope. After the slope 

the gallery floor is even for 9 metres, followed by 

three downward steps and a U-turn to the left. After 

the U-turn the rest of the gallery is on an even floor, 

with no additional turns. 

The Our Future Planet exhibition is divided into four 

zones. Each zone is directly connected to the next 

with no walls dividing them. Close to the entrance to 

each zone is a video and text (on tall green panels). 

Within each zone are objects in display cases and 

other objects on open display. Each object is 

accompanied by a label on a white or green panel. 

Within each zone also are videos, photographs  

and drawings.  
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Introduction 

Centuries of human activity, notably the burning  

of fossil fuels, have released too much carbon 

dioxide and other greenhouse gases into the 

atmosphere, causing climate change.  

Alongside global efforts to urgently reduce 

greenhouse gas emissions, scientists are  

developing ways to remove carbon dioxide  

from the atmosphere. How much these carbon 

capture technologies can do for our planet is  

the big question.  

No technology or person can stop climate change 

alone. But together, there is hope for our future.  
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Objects: Newspaper front pages 

2021 

 

On 10 August 2021 images of wildfires and floods 

dominated the front pages of newspapers in the 

wake of the most comprehensive scientific report  

on climate change to date.  

Compiled by 234 scientists and eight years in  

the making, the United Nations report warned of 

‘inevitable’ and ‘irreversible’ damage to our climate 

with devastating consequences for humanity,  

unless urgent collective action to slow global  

heating is taken now. 

 

Newspapers responding to ‘Climate Change 2021:  
The Physical Science Basis’, Sixth Assessment Report  
of the Intergovernmental Panel on Climate Change, 
published 9 August 2021 

Purchased 

Science Museum Group. Object nos. E2021.0325.1-2, 
E2021.0332.1-6  
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Objects: Preserved plant material in coal 

 

These pieces of coal contain visible fossils –  

the impressions of ancient leaves and bark. 

Fossils form when plants, animals and other 

organisms are buried under sediment and rock.  

Over millennia, they become coal, oil and  

natural gas. 

These prehistoric plants trapped carbon dioxide  

as they grew 300 million years ago. When we  

burn fossil fuels, this carbon dioxide is released  

back into our atmosphere.  

 

Lent by Manchester Museum,  
The University of Manchester 

Loan nos. L2021-2, L2021-3 

  



 

 12 

      

 
  



 

 13 

      

Objects: Sacks of coal 

 

Energy from coal, oil and natural gas drives our 

modern world. It provides electricity and heating, 

fuels our transport, and powers the manufacture  

of almost all products, from food and plastics to  

steel and concrete. 

Burning fossil fuels produces energy, but it  

also releases large amounts of carbon dioxide, 

causing climate change. 

In the UK coal is being phased out as an energy 

source to reduce carbon dioxide emissions.  

 

Purchased 

Science Museum Group 

Object no. E2021.0032 
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Working with nature 

Forests absorb carbon dioxide from the air  

as they grow. 

Now more than ever, protecting them and  

planting more is essential to reducing the  

impacts of climate change. 

Scientists are working to understand the  

complex systems that link the atmosphere,  

living things and soils. 

We need to be careful about how our choices  

may affect this delicate balance. Learning  

where and how we can intervene might help us 

capture more carbon to stabilise the climate.  
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Can the planet save us from climate change? 

 

Just over half of the carbon dioxide that humans 

produce is soaked up and stored by the Earth’s 

natural systems. 

These ‘carbon sinks’ are spread across the  

world’s oceans, plant life and soils. 

But these ecosystems are being overloaded,  

with some beginning to release more carbon  

dioxide than they can absorb. 

To avoid this, both reducing and removing  

emissions is more critical than ever.  
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Seas and oceans 

 

Oceans absorb carbon dioxide. But levels are rising 

in the atmosphere, making the water more acidic. 

This damages phytoplankton – tiny organisms that 

capture carbon dioxide and produce much of the 

Earth’s oxygen. 
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Bogs, swamps and peatlands 

 

These waterlogged environments are the largest 

land-based carbon sink. But they are being drained 

for farming, housing and other uses. 

Hotter summers can also dry them out, making  

them release carbon dioxide. 
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Forests 

 

From the Equator to the edges of the polar  

regions, almost one-third of all land is covered  

in forests. 

These vast carbon sinks are at risk, as forests  

are damaged and destroyed by wildfires,  

drought and aggressive deforestation. 
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Permafrost 

 

Some soils remain frozen all year and store  

about twice as much carbon dioxide as there  

is in the atmosphere. 

Warmer temperatures mean these soils are  

starting to thaw and release carbon dioxide.  
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Objects: Tree cross sections from  

ancient woodland 

 

Our ancient woodlands are unique, irreplaceable 

havens of biodiversity. They have captured  

hundreds of years’ worth of carbon dioxide. 

The left tree section is from a 300-year-old oak  

that recently died after a summer drought.  

The chestnut tree on the right fell during the  

‘Great Storm’ of 1987. 

Woodlands are vulnerable to disease, human 

destruction and extreme weather – which is  

made more likely by climate change. Conserving 

them is vital to slow global heating. 

 

1  Oak tree section 

Donated by Wytham Woods, University of Oxford  

Science Museum Group. Object no. E2020.0318 

 

2  Sweet chestnut tree section 

Donated by Thorndon Country Park, Essex County Council 

Science Museum Group. Object no. E2021.0022.1 
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Object: Soil respiration apparatus  

 

Woodlands absorb, store and release carbon 

dioxide, both above and below ground. 

Scientists at the University of Birmingham used  

this apparatus to monitor the carbon dioxide 

released by soil, roots and fungi over time,  

revealing how climate change might affect  

woodland ecosystems. 

The large dent was caused by a branch that  

fell during a tornado. Natural environments  

can make unpredictable laboratories. 

 

Donated by BIFoR, University of Birmingham 

Science Museum Group 

Object no. E2020.0317.1 

  



 

 24 

      

 
  



 

 25 

      

Object: Soil cores 

 

The soil underneath woodland can contain  

more trapped carbon than the trees above. 

Ecologist Emma Sayer analyses the carbon  

content of soil samples. The darker the soil,  

the more carbon it contains. 

Emma can then assess how much carbon  

might be lost as a woodland’s soil is affected  

by climate change.  

 

Donated by Emma Sayer, University of Lancaster 

Science Museum Group 

Object no. E2021.0023.1 
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Object: Soil core extractor 

 

The soil beneath forest floors contains complex 

networks of plants, fungi and microorganisms that 

interact to capture and store carbon. 

Ecologist Emma Sayer used this tool to extract 

vertical columns of soil from the ground. She and  

her team analyse the samples to understand how 

much carbon is stored at different depths in the soil. 

 

Donated by Emma Sayer, University of Lancaster 

Science Museum Group 

Object no. E2021.0024.1 
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Object: Tape measure 

 

Can you weigh a forest with a tape measure? 

By measuring around the trunk of a tree and knowing 

its species, scientists can estimate how much the 

tree weighs. Half of the tree’s weight is the carbon it 

has removed from the air through photosynthesis. 

From this simple, low-tech method, scientists can 

calculate the carbon content of entire woodlands.  

 

Purchased 

Science Museum Group. Object no. E2021.0245.1  
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Object: Tree stem dendrometer 

 

In a Staffordshire woodland, scientists from  

the University of Birmingham simulate the  

growing concentration of carbon dioxide in  

our future atmosphere. 

They use this instrument, which works like an 

electronic tape measure, to record how much  

a tree’s trunk expands over the seasons. By  

doing this, they can study how forests might  

respond to climate change. 

 

Donated by BIFoR, University of Birmingham 

Science Museum Group 

Object no. E2020.0317.2 
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Video: GEDI animation 

 

The animation shows how the Global Ecosystem 

Dynamics Investigation (GEDI) instrument, orbiting 

Earth from the International Space Station, can scan 

our forests. 

NASA scientists are using this mapping technology 

to create a three-dimensional map of the world’s 

temperate and tropical forests. From this data, 

scientists can estimate how much carbon is stored in 

forests and the rate it is being released because of 

deforestation. 

 

Duration: 20 seconds 

Animation © NASA’s Goddard Space Flight Center 
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Planting for good? 

 

Trees are planted for a variety of reasons, whether  

to enhance biodiversity, absorb carbon dioxide, 

enhance air quality or provide a source of wood for 

buildings and fuel. Tree planting can also compete 

with other land uses, such as farming and building 

homes. Weighing up economic and environmental 

benefits can be a tricky balancing act that requires 

careful planning. 
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Object: Cross section of a Scots pine tree 

 

Good forest management keeps woodland 

ecosystems healthy and can include both  

planting and cutting down trees. These practices 

support growth of woodlands, boosting their  

carbon capturing power. 

This section came from a fast-growing Scots pine 

tree grown and harvested to make money for a  

park in Essex. The money it brings in will support  

the conservation of the park’s woodlands. 

 

Donated by Thorndon Country Park,  
Essex County Council 

Science Museum Group 

Object no. E2021.0022.2 
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Object: Architectural model 

 

Many architects are now choosing wood over  

other materials to help tackle climate change. 

Carbon absorbed by trees is locked away in  

timber. As part of a building, that carbon will  

be safely trapped for years to come. 

This model shows a future community building at 

Goldsmiths, University of London. The building’s 

frame, flooring and decorative elements will all be 

made of sustainably sourced timber. 

 

Lent by Morris+Company  

Loan no. L2021-4 
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Object: Pine biomass pellets 

 

Wood is burned in power stations to generate 

electricity as a renewable alternative to coal.  

These wood pellets were sourced from US pine 

forests, then shipped to Drax, a UK power plant. 

New trees can take decades to grow. So it is crucial 

that increasing demand for wood-based energy in 

the short term does not drive deforestation, threaten 

biodiversity or contribute to climate change. 

 

Donated by Drax 

Science Museum Group 

Object no. E2020.0320.1 

  



 

 42 

      

 
  



 

 43 

      

Object: Miscanthus biomass cane 

 

The bamboo-like grass Miscanthus grows much 

faster than trees, making it a more sustainable 

choice of renewable fuel. 

Miscanthus stems are harvested annually, but the 

roots stay in the soil, accumulating more and more 

carbon each year. 

Scaling up production has its own challenges, 

though. Miscanthus competes for space with food 

crops and is currently less profitable than wood fuel. 

 

Donated by Terravesta 

Science Museum Group  

Object no. E2021.0025.1 
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Object: Willow biomass chips 

 

The fast-growing nature of willow makes it well 

suited to burn as a renewable source of energy. 

When willow is grown for fuel, its stems are 

harvested every three years so the plants can 

continue to regrow and absorb carbon dioxide. 

As with Miscanthus grass, the key question is 

whether willow farming can be scaled up enough  

to meet our energy needs. 

 

Donated by Rothamsted Research 

Science Museum Group 

Object no. E2021.0026.1 
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Out of thin air 

Reducing emissions from fossil fuels is essential,  

but there is so much carbon dioxide in the 

atmosphere that we need to do even more. 

Inspired by nature, scientists and engineers  

have developed technologies that remove  

carbon dioxide from the air. 

After many years of experiments, direct air  

capture is ready to be tested at larger scales.  
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Object: Mechanical tree prototype 

 

Inspired by nature, this ‘mechanical tree’ absorbs 

carbon dioxide from the air. It is the first full-scale 

prototype of this technology. 

The next-generation model will be sold by the  

dozen, forming large ‘carbon farms’. Every year, 

each cluster of 12 mechanical trees can absorb  

the amount of carbon dioxide produced by 44 

average UK homes annually. 

 

Donated by Arizona State University 

Science Museum Group 

Object nos. 2021-151, 2021-152 
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The mechanical tree’s ‘leaves’ are coated in a resin 

that contains carbonate, similar to washing soda. 

This binds with carbon dioxide from the air, turning 

into bicarbonate, like baking soda.  
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The leaves fold into the base and are wetted. This 

turns the bicarbonate back into carbonate, releasing 

the trapped carbon dioxide into the air in the base, 

which is then extracted for use or storage. 

  



 

 52 

      

 
 

The lid of the base opens. The leaves are raised and 

dry naturally in the breeze so they can soak up more 

carbon dioxide from the air. 
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Artist’s impression of a future carbon farm. 

Image © Carbon Collect 
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Object: Concept sketch  

(for a mechanical tree) 

 

Engineer Klaus Lackner was inspired to invent  

the mechanical tree over 20 years ago. His early 

concepts were very different from today’s version. 

Klaus has tried different designs for his invention, 

including the drawing you see here. He and his  

team are still working on how to make mechanical 

trees more efficient at capturing carbon dioxide.  

 

Lent by Professor Klaus Lackner 

Loan no. L2010-4112 
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Object: Carbon dioxide collector branches 

 

These feathery strips are part of Klaus’s  

research to find the best material and shape  

for the ‘branches’ of the mechanical tree.  

The branches can absorb carbon dioxide  

when dry and release it when wet. 

This material allows the mechanical tree to  

capture carbon dioxide from the atmosphere,  

then collect it for storage or use. 

 

Lent by Professor Klaus Lackner 

Loan no. L2010-4111 
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Object: Climeworks unit 

 

Swiss company Climeworks has built 15 direct  

air capture sites across Europe, each containing  

up to 18 units like this. More sites are planned  

in the future. Each unit removes 50 tonnes of  

carbon dioxide from the atmosphere every year –  

the same amount produced by six homes annually. 

Organisations and individuals pay Climeworks  

to remove carbon dioxide from the atmosphere  

on their behalf.  

 

Lent by Climeworks 

Loan no. L2021-1 
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Can we make carbon pay? 

 

Despite little industrial demand for carbon dioxide, 

scientists, engineers and companies are starting  

to think about how to harness their emissions and 

turn waste into opportunity. 

Turning carbon dioxide into valuable products, 

purifying it to sell to other industries or storing it  

are all expanding markets. 
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Objects: Climeworks carbon products 

 

Some of the carbon dioxide captured by Climeworks 

is used to manufacture commercial goods, such as 

this vodka and bracelet, preventing it from returning 

to the atmosphere. This captured carbon dioxide is 

also pumped into greenhouses to help crops grow 

and used to put the bubbles into fizzy drinks.  

 

Vodka 

Made by Air Company Holdings, Inc. 

Science Museum Group 

Object no. E2021.0057.1 

 

Bracelet 

Made by Carbon Upcycling-NLT 

Science Museum Group 

Object no. E2021.0057.3 

 

Donated by the XPRIZE Foundation  
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Object: Basalt rock sample 

 

A group of researchers at Carbfix in Iceland  

have developed a way to store carbon dioxide 

underground as solid minerals. 

Carbon dioxide from a power station near  

Reykjavik is captured by Climeworks units  

and mixed with water. This bubbly mixture is  

then injected into rocks deep under the site. 

Look closely and you can see the white streaks in 

this basalt rock where carbon has been captured. 

 

Donated by Carbfix 

Science Museum Group 

Object no. E2020.0075.1  
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Object: Basaltic rock dust samples 

 

This rock dust is a by-product of the construction 

industry. Spread over agricultural fields it absorbs 

carbon dioxide from rainwater, turning it into solid 

material that safely washes off into our oceans. 

Researcher Amy Lewis studies how basalt rock  

dusts of different sizes and mineral content react  

to carbon dioxide. 

Within decades, enhanced rock weathering could  

be deployed on a global scale at low cost. 

 

Donated by Amy Lewis, Leverhulme Centre for  
Climate Change Mitigation, University of Sheffield, UK 

Science Museum Group 

Object no. E2021.0048 

 



 

 68 

      

BLANK PAGE 

  



 

 69 

      

Putting a lid on emissions 

From electricity to concrete, the industries that 

support the way we live release large amounts  

of carbon dioxide. 

Scientists are now developing technologies to 

capture that carbon dioxide before it leaves the 

factories and store it safely. 

Some of these technologies are already in use.  

As pressure grows for industries to reduce their 

impact on the planet, the next challenge is to turn 

exciting small-scale projects into carbon capture 

methods that work on a global scale. 

  



 

 70 

      

 
  



 

 71 

      

Objects: C-Capture solvent 

 

After nearly 20 years of research, an out-of-the-box 

idea led chemists and engineers to create this 

unique technology. The C-Capture solvent removes 

carbon dioxide from the emissions of factories  

and power stations. 

The sample on the right contains trapped carbon 

dioxide from the biomass pellets burnt at Drax,  

the largest power station in the UK.  

 

Lent by C-Capture 

Loan nos. L2021-5, L2021-6 
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Object: Aberdeen Carbon Capture Machine 

absorption columns 

 

Inspired by his grandchildren, scientist Fred Glasser 

created the Carbon Capture Machine with engineer 

Mohammed Imbabi. When gas emissions pass 

through its columns, carbon dioxide mixes with the 

liquid and becomes trapped. It can then be used as 

raw materials in other industries, from papermaking 

to construction. This project is competing in the 

Carbon XPRIZE, a $20 million award for innovation 

in making products from carbon dioxide. 

 

Lent by Professor Fred Glasser 

Loan no. L2021-12 
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Where can all the carbon dioxide go? 

 

Once carbon dioxide has been captured,  

it needs to be stored. But where? 

Solutions need to be large-scale, safe and 

permanent to prevent carbon dioxide returning  

to the atmosphere. 

Scientists are exploring ways to use captured  

carbon dioxide to manufacture products and  

building materials. 

They are also searching for deep layers of the  

right kind of rock that can trap carbon dioxide  

and lock it away. 
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Objects: Carbon XPRIZE objects 

 

Can you imagine brushing your teeth with factory 

emissions? The Carbon XPRIZE is a global 

competition for breakthrough technologies that 

convert carbon dioxide emissions into usable 

products. The entries range from toothpaste  

to carbon fibre and building blocks. The team  

that can convert the most carbon dioxide into 

products with the highest commercial value will  

be awarded US$20 million.  

 

Yoga mat 

Made by Upcycling-NLT 

Science Museum Group 

Object no. E2021.0057.13 

 

Sunglasses 

Made by Carbon Upcycling-NLT 

Science Museum Group 

Object no. E2021.0057.5 
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Plastic cutlery 

Made by Carbon Upcycling-NLT 

Science Museum Group 

Object no. E2021.0057.6 

 

Crayons 

Made by Carbon Upcycling-NLT 

Science Museum Group 

Object no. E2021.0057.11 

 

Toothpaste 

Made by Carbon Capture Machine (UK) Ltd 

Science Museum Group 

Object no. E2021.0057.4 

 

Sandal 

Made by C4X Technologies, Inc. 

Science Museum Group 

Object no. E2021.0057.8 

 

Pen 

Made by Carbon Upcycling-NLT 

Science Museum Group 

Object no. E2021.0057.12 

 

Donated by the XPRIZE Foundation  
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Objects: Carbon8 aggregates 

 

Scientists at Carbon8 Systems have found a  

way to treat industrial residues, like the fine  

powder on display, with captured carbon dioxide. 

Their ‘carbonation in a box’ technology turns the 

residues into aggregates – the larger granules –  

that are then used to make concrete. This technology 

can be added to existing industrial sites, so that 

companies can reduce their carbon dioxide 

emissions and avoid sending waste to landfills. 

 

Fine powder 

Science Museum Group. Object no. E2021.0049.1 

 

Aggregate 

Science Museum Group. Object no. E2021.0049.2 

 

Concrete sample 

Science Museum Group. Object no. E2021.0049.3 

 

Donated by Carbon8 Systems  
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Objects: CarbonCure concrete test cylinders 

 

Production of cement, the key ingredient in  

concrete, is responsible for almost 8% of carbon 

dioxide emissions worldwide. These concrete 

cylinders were made with a new technology that 

takes carbon dioxide from industrial sources,  

then injects it into the concrete as it mixes.  

This safely stores the carbon dioxide and makes  

the concrete stronger. The technology can be  

easily fitted to existing concrete factories. 

 

Donated by CarbonCure Technologies 

Science Museum Group 

Object no. E2020.0080.1 
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Northern Endurance Partnership 

 

Governments and industries are looking for ways  

to prevent further damage to the climate by locking 

away carbon dioxide emissions – a complex 

endeavour that needs massive storage space. 

Human ingenuity and nature, together, can help. 

In the UK, the infrastructure is being developed to 

trap carbon dioxide from industry, then transport it 

down to a rock layer deep underneath the North Sea 

for safe storage. 

If successful, this project will capture half of the 

carbon dioxide emitted by UK industries. 
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Our Future Planet 

 

Climate change is the most urgent challenge of  

our time. 

Carbon capture has the potential to slow down the 

impacts of global heating. Scientists and engineers 

are now working to overcome challenges of cost and 

efficiency needed to implement suitable approaches 

on a vast global scale. 

However, the most critical action now is to rapidly 

reduce carbon dioxide and other greenhouse gas 

emissions globally from transport, homes, industry 

and agriculture, to limit the impacts of climate 

change on our future planet. 
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For more information on the Our Future Planet 

exhibition and sustainability at the Science Museum 

Group, scan this QR code or visit 

sciencemuseum.org.uk/see-and-do/our-future-planet 
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