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Chemistry is often thought of as a subject that involves 
complex equations, reactions, and lab techniques. How-
ever, in this project, the artistic side of chemistry takes 
centre stage. By using a chemical process to create cyano-
type prints, students can experience the wonder of science 
and art intertwined. The project involves secondary school 

chemistry students preparing cyanotype paper, which is 
then used by younger students to create beautiful art in-
spired by the natural world. Through this experience, stu-
dents of different ages work together to discover both the 
magic of chemistry and the creativity inherent in scientific 
processes.

Try a project blends chemistry, art, and peer learning, as secondary school students  
teach younger students how to create nature-inspired cyanotype prints.

ISSUE 73  –  June 2025 Topics  Chemistry |  STEAM

Adventures in cyanoprinting:  
where art and chemistry meet
Author Paula Egan

This activity was presented 
at the Science on Stage Festival 2024.

Image: Lisa from Pexels/Pexels

https://www.scienceinschool.org/article/2025/cyanoprinting-where-art-and-chemistry-meet/
https://www.science-on-stage.eu/
https://www.pexels.com/photo/cyanotype-on-paper-showing-white-floral-pattern-11073660/


2www.scienceinschool.org/article/2025/cyanoprinting-where-art-and-chemistry-meet

Issue 73 – June 2025

Preparing photosensitive paper
The central activity in this project is the creation of cyano-
type prints – a photographic method developed by Sir John 
Herschel in 1842. By applying a simple chemical process to 
create photosensitive paper, students can capture intricate 
designs made from natural materials like leaves, rocks, and 
flowers. The project serves as a bridge between older chem-
istry students and younger students, allowing them to ex-
plore chemistry in an artistic context and fostering both re-
sponsibility and creativity.

The secondary school students prepare the cyanotype solu-
tion using the method outlined below. This will take approx-
imately 15–20 minutes.

Safety notes
Iron(III) chloride hexahydrate and ammonium 
carbonate are irritants and toxic if swallowed 
or inhaled, but the final solution and devel-
oped pigment are low hazard.
•  Safety goggles should be worn.
•  Gloves should be worn to protect the skin, 

and a lab coat protects clothing.
•  Any spillages should be reported and 

cleaned immediately.
•  Ensure the room is well ventilated while 

using ammonium carbonate.
 
There is a small risk of hydrogen cyanide 
being released if potassium hexacyanofer-
rate comes into contact with a strong acid. 
Care should be taken to ensure no materials 
containing these are present in the lab at the 
same time. Technical staff should also ensure 
that no acids have been poured into the sinks 
by running the taps before the session. 

Materials
 ⦁ A cyanotype print prepared earlier or a picture of one
 ⦁ Iron(III) chloride
 ⦁ Citric acid
 ⦁ Distilled water (100 ml)
 ⦁ Ammonium carbonate
 ⦁ Potassium hexacyanoferrate(III)
 ⦁ Beaker
 ⦁ Glass rod or magnetic stirrer
 ⦁ Spatulas (4) 
 ⦁ Weighing boats
 ⦁ Mass balance 

 ⦁ Plain white paper (preferably watercolour or thick art 
paper), bookmarks, tote bags, any type of cotton clothing

 ⦁ A covered box for storing light-sensitive paper
 ⦁ Water (for rinsing the prints)
 ⦁ Gloves (for handling chemicals)

Procedure
Producing the cyanotype solution
1. It’s most practical for the students to work in pairs.
2. They should add 3 g iron(III) chloride and 3 g citric acid 

to 100 ml distilled water  in a beaker. This will require 
stirring to dissolve. A magnetic stirrer is recommended.

3. The students then add 4.5 g ammonium carbonate in 
small portions. At this point, the solution will change 
slowly from yellow to green with quite a lot of efferves-
cence. When using ammonium carbonate, ensure the 
room is well ventilated.
 

Image courtesy of the author

A cyanotype print made with fern fronds. The shapes of the ferns 
show up as negative white images against the dark blue back-
ground after exposure to sunlight.
© Holly Joynes
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4. 5 g Potassium hexacyanoferrate(III) is added just before 
use. This is when the solution will become dark blue in 
colour. Once potassium hexacyanoferrate has been add-
ed, the solution then becomes photosensitive and light 
exposure should be kept to a minimum. If made ahead 
of the lesson, it should be kept in the dark.

Applying the cyanotype solution
5. Using gloves and a brush, the students carefully apply 

the prepared solution onto plain white paper or the item 
to be used (bookmark, fabric, etc.). This should be car-
ried out away from windows or, if possible, in a light-lim-
ited lab or art room.

6. The paper should be evenly coated, but not excessively 
saturated. It is then left to dry in a dark, cool area to 
prevent light exposure until the design stage.

7. The teacher shows the students a cyanotype print and 
explains how it was made (place an object on the paper, 
put it in the sun until blue colour forms, then rinse).

8. The teacher can then discuss with the students the 
chemistry of what happens (see below).

 

Results and discussion
This can be used to discuss the chemicals used and the reac-
tions that take place. This ties into topics like chemical reac-
tions, redox reactions, as well as the properties of transition 
metals, the coloured compounds they form, and the role of 
ligands. While students learn a bit about transition metals 
in secondary school, this project goes beyond the standard 
curriculum for them.

The teacher can ask the students what they think is happen-
ing (a chemical reaction), which component they added is 
responsible for the colour (they may already know that tran-
sition-metal complexes are often coloured), and why the pa-
per stops turning blue after rinsing (the reactants are water 
soluble, whereas the blue product isn’t).

Cyanotype printing relies on a chemical process in which 
iron(III) in a mixture containing ammonium iron(III) citrate 
and potassium ferricyanide undergoes a redox reaction 
under ultraviolet light to give blue-coloured iron(II) com-
pounds. At the same time, citrate is oxidised to 3-oxopen-
tanedioic acid:

2Fe3+ (aq) + C (OH)COOH(CH2COOH)2 (aq) → Fe2+ (aq) + 
CO(CH2COOH)2 (aq) + CO2 (g) + 2H+ (aq)

Using photosensitive paper  
to create art
Once the cyanotype paper has dried, the secondary school 
students take the lead in guiding primary school or younger 
secondary-school students through the next steps. 

This section of the activity can take anywhere from 20 to 
40 minutes, or more, depending on how the session is ap-
proached. Items can be preselected/provided for students 
to choose from, or they can explore the school grounds and 
select items they think might be interesting. 

Image courtesy of the author

Safety notes 
Younger students do not handle the  original 
solution prepared by the older ones, so 
 handling the dry paper is safe and requires  
no special safety precautions. However, 
 everyone is advised to wash their hands  
before leaving the lab.

If the younger pupils do go outside and  
collect items from nature, then caution  
should be applied to the types of plant 
 available. Stinging nettles and the like  
could be an additional hazard.

 
Materials

 ⦁ Natural materials  
(leaves, flowers, rocks, and other objects from nature)

 ⦁ Sunlight or a UV-light source
 ⦁ Optional: plastic or glass sheets  

(to weigh down objects during exposure)
 ⦁ Optional: paper or opaque acetate and scissors
 ⦁ Optional: different lamps, including a UV lamp or torch
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Procedure
1. Older students, who made the paper, should be paired 

with youngers students, either individually or in groups.
2. The older students should explain to the youngers stu-

dents that the paper contains a chemical that undergoes 
a chemical reaction under UV light and turns blue, and 
if the light is blocked in certain areas, it will leave white 
shapes.

3. The students should then gather natural materials 
together (like leaves, flowers, and rocks) from their 
surroundings, with the older students discussing the 
difference between opaque, translucent, and transparent 
materials, and how each item will impact the final design 
when placed on the paper.

Image courtesy of the author

4. Optional: discuss how this creates a negative image 
(white spaces where the objects were). What would you 
need to do to create a positive image, that is, the shapes 
you want in blue on a white background? Paper or 
opaque acetate and blunt-nosed scissors can be provid-
ed for students to create stencils for positive images.

5. The students should then arrange the objects on the 
paper or cloth to make nice patterns. Ideally, this should 
be done under low-light conditions, for example, away 
from the window or with the blinds closed (but some of 
the classroom lights on).

Image courtesy of the author

6. The objects can be covered with plastic or glass sheets 
to stop them from moving around during exposure.

7. Once the natural materials are arranged on the cyano-
type paper, the students carefully place the paper in 
sunlight until a blue colour forms (time varies, depend-
ing on the light intensity, but it should take around 15 
minutes).

8. Light exposure causes the chemicals on the paper to un-
dergo a reaction, producing blue compounds. The areas 
covered by the objects remain white, forming a negative 
image.

9. After exposure, the students remove the natural ma-
terials and rinse the paper or cloth with water to stop 
the chemical reaction and reveal the final design. After 
drying, the students can take the prints home.

Image courtesy of the author

 
Optional extension for older students
Encourage students to refine their methods, aiming to 
increase the contrast in their images. They can explore 
different approaches to achieve this, such as using UV light 
(torches) instead of creating the images by a window, apply-
ing weights to hold down the items found or stencils they 
have made, and experimenting with varying the develop-
ment time. If this is done before the lesson with younger 
students, they can use what they’ve learned to help the 
younger students get the best images.
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Another possible extension is to investigate what wavelength 
of light is required for the reaction. Encourage them to come 
up with questions/hypotheses and test them. Does it work 
if you shine a lamp on the paper instead of using sunlight? 
What if we use a filter? Is there a lamp we can use indoors 
that works well (answer: UV lamps)? 

Safety notes 
If using UV lamps or torches, ensure that stu-
dents can’t look into the lights or point them at 
each other’s eyes.

 

Results and discussion
The objects placed on the paper act as a mask, blocking some 
of the light and creating a blue-and-white negative image. 
The process is similar to early photographic techniques and 
is a great introduction to both the art of photography and the 
chemistry involved in light-sensitive materials. The history of 
the pigment Prussian blue in science, art, and society is also 
an interesting story. 

Links to women in science
Anna Atkins, a pioneer in photography, is best known for 
using the cyanotype process to capture images of plants. 
In the 1840s, she created detailed, vivid blue prints by plac-

ing botanical specimens directly onto photosensitive paper 
and exposing it to sunlight. Her work, including the ground-
breaking book Photographs of British Algae: Cyanotype Im-
pressions, is considered the first published book illustrated 
with photographic images. As one of the first women to make 
significant contributions to both science and photography, 
Atkins stands out as an early figure in the history of women 
in STEM, breaking barriers in a field dominated by men.

Conclusion
This method offers a unique opportunity to combine chem-
istry, art, and nature. Older students learn how to handle 
chemicals and create cyanotype paper, while younger stu-
dents have the chance to explore nature and art through a 
hands-on activity. The excitement of watching the print de-
velop as they remove the leaves or other objects from the 
paper adds an element of wonder to the learning process. 
Both groups of students benefit from the experience, as the 
younger students develop an appreciation for chemistry and 
creativity, and the older students hone their ability to ex-
plain complex scientific concepts in an engaging way.

In a world where the boundaries between subjects like 
chemistry, art, and nature often seem rigid, this project high-
lights how they can come together in unexpected and mag-
ical ways. It shows that science isn’t just about equations 
and formulas; it’s also about the creativity and curiosity that 
drive exploration. 

Images: Anna Atkins/The Met, Public Domain
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Pupil reflection
One student shared, “My GCSE project title is ‘Colour and 
Texture,’ and I’m planning to include this print in my refined 
section. I took the photo of the jellyfish and made an acetate 
negative using Photoshop, then used that as my negative to 
create the print. As a subtopic of my project, I’m really inter-
ested in the importance of the artistic process, so mixing my 
own cyanotype solution was a great way to engage with this 
aspect of my coursework.”

This comment perfectly captures the value of combining 
chemistry and art, showing that chemistry can inspire creativ-
ity while deepening students’ understanding of both subjects. 
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Resources

 ⦁ Learn about Anna Atkins’s groundbreaking work on 
creating the first book illustrated with photographs.

 ⦁ Explore how Anna Atkins pioneered photographic 
illustration with her cyanotype images of British algae.

 ⦁ Watch a video on the blueprint reaction.

 ⦁ Check out this brief history of Prussian blue in  
art and science.

 ⦁ Read this detailed article on Prussian blue in  
art, science, and history.

 ⦁ Learn how biomimicry can be an inspiring teaching tool 
that engages students by solving real-world problems: 
Dawson R (2024) Biomimicry: a nature-based approach to 
designing sustainable futures. Science in School 69.

 ⦁ Explore how different wavelengths of light can reveal 
hidden information in paintings: Giannakoudaki K, 
Chatzisavvas G (2025) Shedding light on a Picasso. 
Science in School 72.

 ⦁ Discover structure–function relationships with this 
photomicroscopy art project: Varga JP (2023) It’s a small 
world: using microscopy to link science, technology, and 
art. Science in School 61.

 ⦁ Introduce your students to the colourful chemistry 
of precipitation using microscale chemistry methods: 
Worley B, Allan A (2022) Pleasing precipitation 
performances – the microscale way. Science in School 57.

 ⦁ Try some simple experiments to illustrate temporal 
additive colour mixing: Anta A, Goiri E (2024) Colour 
magic: additive mixing and coloured shadows. Science in 
School 70.

 ⦁ Read about the PDB Art Project: Gupta D, Armstrong D 
(2021) Bringing the beauty of proteins to the classroom: 
the PDB Art Project. Science in School 54.

 ⦁ Extract keratin from wool and learn about its use as a 
raw material for biobased products: Zambrotta M (2024) 
Extract value from wool waste: keratin and the circular 
economy. Science in School 69.

 ⦁ Explore laboratory safety with creative horror stories 
about lab disasters: Havaste P, Hlaj J (2024) Lab disasters: 
creative learning through storytelling. Science in School 68.

 ⦁ Discover the chemistry we can learn using tea: Prolongo M, 
Pinto G (2021) Tea-time chemistry. Science in School 52.

 ⦁ Read about the colour blue in nature and the chemistry 
behind it: Bettucci O (2022) Colour in nature: true 
blue. Science in School 60.

 ⦁ Learn about the problem of chemical pseudoscience in 
the media: Domenici V (2022) Fake news in chemistry and 
how to deal with it. Science in School 59.

Books: 
 ⦁ Badger G (2011) The Genius of Photography: How 

Photography Changed Our Lives. Quadrille Publishing. 
ISBN: 978-1844006090

 ⦁ Ang T (2014) Photography: The Definitive Visual History. 
DK. ISBN: 978-1465422880

 ⦁ Rosenblum N (2000) A History of Women Photographers. 
Abbeville Press. ISBN: 978-0789206589

CC-BY

Text released under the Creative Commons CC-BY license.  
Images: please see individual descriptions

https://www.scienceinschool.org/article/2025/cyanoprinting-where-art-and-chemistry-meet/
https://www.nhm.ac.uk/discover/anna-atkins-cyanotypes-the-first-book-of-photographs.html
https://publicdomainreview.org/essay/anna-atkins-cyanotypes/
https://publicdomainreview.org/essay/anna-atkins-cyanotypes/
https://edu.rsc.org/exhibition-chemistry/the-blueprint-reaction/3010606.article
https://naukagovori.ba/the-tragedy-of-prussian-blue/
https://www.artinsociety.com/prussian-blue-and-its-partner-in-crime.html
https://www.scienceinschool.org/article/2024/biomimicry-a-nature-based-approach/
https://www.scienceinschool.org/article/2024/biomimicry-a-nature-based-approach/
https://www.scienceinschool.org/article/2025/shedding-light-on-a-picasso/
https://www.scienceinschool.org/article/2023/small-world/
https://www.scienceinschool.org/article/2023/small-world/
https://www.scienceinschool.org/article/2023/small-world/
https://www.scienceinschool.org/article/2022/precipitation-microscale-way/
https://www.scienceinschool.org/article/2022/precipitation-microscale-way/
https://www.scienceinschool.org/article/2024/additive-mixing-coloured-shadows/
https://www.scienceinschool.org/article/2024/additive-mixing-coloured-shadows/
https://www.scienceinschool.org/article/2021/beauty-of-proteins-to-the-classroom/
https://www.scienceinschool.org/article/2021/beauty-of-proteins-to-the-classroom/
https://www.scienceinschool.org/article/2024/extract-value-from-wool-waste/
https://www.scienceinschool.org/article/2024/extract-value-from-wool-waste/
https://www.scienceinschool.org/article/2024/lab-disasters/
https://www.scienceinschool.org/article/2024/lab-disasters/
https://www.scienceinschool.org/content/tea-time-chemistry
https://www.scienceinschool.org/article/2022/colour-in-nature-true-blue/
https://www.scienceinschool.org/article/2022/colour-in-nature-true-blue/
https://www.scienceinschool.org/article/2022/fake-news-how-to-deal-with-it/
https://www.scienceinschool.org/article/2022/fake-news-how-to-deal-with-it/
https://www.scienceinschool.org/copyright/
https://www.scienceinschool.org/copyright/

	_Hlk191550670
	_GoBack

