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Chemical Reaction Mechanism of Cyanotype and
Prussian Blue
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Prize: Wonderful Science Toys

A reversible redox reaction game and demonstration

Science Challenge Stations

. Mix green ammonium ferric citrate and orange-red potassium ferricyanide at a ratio

of 2:1, and place the mixture into a resealable plastic bag.

solution will change to blue.

2. Add ammonium chloride solution to the bag.

3. Shine a UV counterfeit-money detector pen on the mixed solution. The light green

. Add sodium hydroxide solution. The blue solution will change back to colorless (or

appear white when viewed against white filter paper).




Station 2: Make Your Own Creative Cyanotype

Materials:
Ammonium ferric citrate, potassium ferricyanide, filter paper, resealable plastic bag,
marker, ammonium chloride solution, and a UV lamp.

Cyanotype Experiment

Place all the materials into a resealable plastic bag and use ammonium chloride solution as
the solvent.

This 1s a simple and fast cyanotype method. It is slightly different from the traditional
coating method because the chemicals are mixed directly inside the plastic bag and react
with the filter paper.

Experimental Steps — Simplified Plastic Bag Method

1. Prepare the Light-Sensitive Materials

(1) Important Reminder:

Cyanotype chemicals are very sensitive to light. Avoid exposing the chemicals to light
before the experiment.

(2) Mix the Chemicals:

Mix ammonium ferric citrate and potassium ferricyanide at a ratio of 2:1.

(3) Place Materials in the Bag:

Put the chemicals and filter paper into a transparent resealable plastic bag. Draw a design
on the bag using a marker.

2. Add the Solvent and Mix

(1) Add Ammonium Chloride Solution:

Pour the ammonium chloride solution into the plastic bag.
(2) Remove Air and Seal:

Gently squeeze out the air inside the bag and seal it tightly.

3. Exposure to UV Light

(1) Position the Design:

Make sure the filter paper 1s directly under the drawn design. The design will act as a
light-blocking mask.

(2) Exposure to Sunlight:

Place the area with the design under even sunlight.



(3) Exposure Time:
Watch the filter paper change gradually from light yellow-green to dark blue-gray / bronze.

4. Developing and Fixing — Washing

(1) Remove the Filter Paper:

Carefully open the plastic bag and take out the exposed filter paper.

(2) Rinse with Clean Water:

Place the filter paper in clean water and rinse it quickly.

Fixing:

In the exposed areas, Fe** reacts with ferricyanide to form Prussian blue.

Developing:

The unreacted light-sensitive chemicals are washed away with water, leaving the white
1mage.

(3) Drying:

Hang the paper up to dry. After drying, the blue color will gradually become deep blue.

Station 3: Cyanotype Reaction Rate

Normally, cyanotype printing depends on the intensity of sunlight, and exposure may take
1 - 24 hours.

In addition to the intensity of UV light from sunlight, the reaction can also be affected by
the plastic bag blocking some light and by the time required for ammonium ferric citrate
and potassium ferricyanide to react completely.

Therefore, to speed up the cyanotype reaction, hydrogen peroxide (H202) can be used
together with a UV nail lamp.

1. Forced Oxidation and Rapid Color Development

After cyanotype exposure, the paper is usually allowed to dry and contact oxygen in the air
for more than 24 hours. This natural oxidation process allows the blue color to reach its
deepest saturation.

If the washed print 1s soaked in or sprayed with diluted hydrogen peroxide, the hydrogen
peroxide acts as a strong oxidizing agent and can accelerate the oxidation process within
seconds.

As a result, Prussian blue develops rapidly, greatly reducing the waiting time.

2. Enhance Visual Contrast

Rinsing the print with hydrogen peroxide can make the blue areas appear brighter and
more vivid, while also enhancing the mid-tones of the image.
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Because the color develops very quickly, participants can see the final exposure and color
effect immediately. This makes the method especially suitable for science education
activities, demonstrations, and situations where rapid development is needed.

Principle of the Activity

(NH2)3Fe(CesHs07)2 (Ammonium Ferric Citrate)
KsFe(CN)s (Potassium Ferricyanide (Red Prussiate of Potash)
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