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INTRODUCTION
Water is an integral part of our everyday lives. It is essential for
human survival and is interacted with every day. Today, about
one-tenth of Earth’s land is covered by glacial ice, which is the
solid form of water. The state of water could change easily
depending on the surrounding temperature, which makes it
interesting to explore how different factors (wavelengths) can
affect the acceleration of ice cubes melting. This experiment
investigated how different wavelengths affect the melting
speed of ice cubes, using acrylic paint to make different
coloured ice cubes. The different coloured ice cubes all had
different wavelengths, which helped to determine the effect
wavelengths have on the melting speed of ice cubes.

AIM 
The aim of this

experiment was to
determine the effect of
colour and its darkness
on the melting speed

of ice cubes. 

HYPOTHESIS
If the wavelength of

the ice cube is longer,
then more heat will be
absorbed, making the
ice cube melt slower.

BACKGROUND INFORMATION
The two states of water explored in this experiment, water and ice share the same chemical formula
of two hydrogen ions and one oxygen ion (H2O). Ice cubes are formed by freezing liquid water at
below 0◦C, and during the process, thermal energy is lost, releasing heat energy and slowing the
water molecules’ movements. Eventually, the particles will form connections, changing into a solid
state. When the water was not completely pure, the water molecules could not connect as easily to
start a solid due to the other particles getting in the way. When ice melts, the water molecules do
the opposite. 

Paints are made of three main components: pigment, solvent, and binder. The pigment provides the
colour, the solvent makes paint applyable to surfaces, and the binder holds all ingredients together.
When the paint gets added to water, the paint particles will spread out evenly around the water
molecules, breaking the binder down, forming coloured water through diffusion.  

Water - States of Change
https://www.dreamstime.com/water-states-matter-phase-change-state-diagram-changing-solid-liquid-gas-due-to-
temperature-image250066727

https://www.dreamstime.com/water-states-matter-phase-change-state-diagram-changing-solid-liquid-gas-due-to-temperature-image250066727
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BACKGROUND INFORMATION (CONTINUED)
Heat is caused by the amount of energy and movement within the particles. The heat absorbance
and reflection of different wavelengths of colour was the main factor affecting the melting speed of
the ice cubes. Black absorbs all wavelengths of light, whilst white reflects them. This experiment
compared the main colours from the colour spectrum, having both dark coloured, light coloured,
and transparent ice cubes made using acrylic paint. 

The visible light spectrum, also known as visible light, is a part of the electromagnetic spectrum that
the human eye can see. Usually, humans can only detect wavelengths between 380 to 700
nanometers. In physics, colour is visible light with a specific wavelength. Human eyes see the
differences in wavelength and energy as differences in colour. Different colours have different
wavelengths and energy. Objects appear as different colours because they absorb some
wavelengths, then reflect or transmit other colours. When a certain substance reflects more
wavelengths, then more heat energy will be reflected more, making it cooler and melt slower.

Red: 665 nm
Orange: 630 nm
Yellow: 600 nm
Dark green: 530 nm
Light green: 510 nm
Dark blue: 470 nm
Light Blue: 450 nm
Purple: 400 nm 

WAVELENGTHS OF COLOUR USED (APPROX.)
Black and white are not considered
colours in physics, as they do not have
specific wavelengths, and are results of
our eyes mixing wavelengths of light
together. This makes it interesting to
explore whether that will affect the
melting speed of ice.

The Whole Spectrum of Wavelengths of Light 
https://www.lumitex.com/blog/visible-light-spectrum?hs_amp=true 



WHY IS THIS A FAIR TEST?
To ensure a fair test, there must be one variable that is changed
(independent variable), one that is measured (dependent variable),
and all the other variables kept the same (controlled variable). This
would allow this experiment to determine the effect of the
independent variable on the dependent variable. The controlled
variables are useful to determine if the independent variable
caused of the changes on the dependent variables. This
experiment was also repeated twice to increase the accuracy and
reliability of the practical.  

The independent variable was the colour of the ice cube, while the
dependent variable was the time taken for the ice cubes to melt.
The type of water used for the ice cubes and freezing temperature
was kept the same as the controlled variable to clearly show that
the different melting speed was due to the change in the darkness
if the ice cubes. All variables are shown in table 1. To maintain the
credibility of this experiment, potential biases (systematic & random
errors) were avoided. 
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CHIOCE OF
METHOD:
This laboratory
experiment gave a
tighter control of the
variables, is easily
repeatable, and makes
it easier to examine the
cause of independent
variable on the
dependent variable. 

Table 1: Variables



Twelve plastic cups were filled with tap water up to 20mL. 

Two teaspoons of acrylic paint of each different colour (red, orange, yellow, light green,

dark green, dark blue, light blue, purple, pink, black, and white) were added to each

cup. 

The twelfth cup was left transparent. 

The mixtures were stirred thoroughly. 

The coloured water was poured into the ice mold, making two ice cubes of each colour. 

The ice molds were put into the freezer for 1 day. 

The ice cubes were taken out of the freezer. 

A phone was set up on a stand to record the ice cubes melting. 

Three heat lamps were set up next to the ice tray. 

The stopwatch was used to time the time it takes for the ice cubes to melt. 

The time it took for the ice cubes to melt was recorded. 

The experiment was repeated with the same colours and water, into a different ice

mold tray. 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
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POSSIBLE RISKS
Table 2: Possible and Ways to Control Risks 

EQUPMENT &
MATERIALS

Tap water x480 mL 

Ice mold tray x2 

Plastic cup x24 

Freezer 

Acrylic paint x11 colours 

Heat lamp x3 

Stand x1 

Teaspoon 

Stopwatch 

Phone/Camera x1

Materials: 
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RESULTS
Table 3: Ice cubes melting speed results 

Table 4: Ice cubes melting speed average 
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GRAPHS
Graph 1: Melting Speed of Coloured Ice Cubes (order from
darkest colour to lightest colour, from left to right)

DISCUSSION

Note: Pink, black, white, and transparent were tested as
controls, as they do not have a specific wavelength.

The data from both trials had many fluctuations, especially near the ice cubes with wavelengths of
450 to 530 nanometres. The data from trial 1 had a relatively flat trend, with most ice cubes taking
around 60 seconds to melt. The plots for trial two was more fluctuated than trial one. Both trials
peaked at 450 nanometres, for the wavelength of light blue. With both trials, the melting time
dropped after 450 nanometres, then the plots became more similar level with each other, but still
noticeably different. 400 nanometres had the quickest melting time in trial 1, while 470 nanometres
were the quickest in trial 2. Comparing the trial 1 and 2 results with the transparent ice cube, it
melted relatively quickly, as it did not have a long wavelength.

Overall, comparing the results from trial 1 and trial 2, the precision of the data was fairly high. Both
trials had similar patterns and trends, with trial 1’s ice cubes taking distinctly longer time than trial
2’s. However, the difference between the trial 1 and trial 2 results stayed similar across the graph,
showing the precision of the results. The results with 400 nanometres were the most precise, as
there was minimal difference between the two trials. The data with 470 nanometres had the least
valid results, as there was a big difference between the two trials.
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DISCUSSION (CONTINUED)
The trend of graph 1 was a moving average that
peaks at 450 nanometres for the wavelength of light
blue, which took 62.95 seconds to melt, the maximum
time taken to melt. Light blue was the peak in both
trials, increasing the precision of the light blue
results. The lowest point was 510 nanometres for the
wavelength of light green. It took 44.96 seconds to
melt, the minimum time taken to melt. Other than
the peak, all other data were relatively similar,
generally taking around 50 seconds to melt.

Graph 1 had many fluctuations, but the trendline was still slightly tilting down, showing a
negative relation between the wavelength and the melting time. The trend is a plateau with
a slight decrease, melting time from 52.05 to 49.6 seconds for wavelengths from 400 to 665
nanometers. This showed how as the wavelength increased, the melting time generally
decreased. This result supported the hypothesis that if the ice cube's wavelength is longer,
more heat will be absorbed, making the ice cube melt slower, as the ice cubes generally
melted slower when the wavelength was longer. 

Comparing the melting speed of coloured ice cubes with transparent ice cubes, the
transparent ice cubes melted the quickest on average. This could be because transparent
ice cubes do not reflect heat and instead absorb them, making the ice cube melt quicker.

Graph 1 showed that, generally, as the wavelength increased, the melting time decreased.
However, the trendline was only very slightly tilted, and the difference between the melting
time for the highest wavelength and the lowest wavelength was small. This showed that the
different wavelengths of different colours did not have a big effect on the melting speed of
the ice cubes, and there could be other factor affecting the acceleration of the ice cubes
melting. The acrylic paint probably did not have much effect on the water used for the ice
cubes, which caused the trendline to stay relatively flat on the graph.

Overall, the wavelength of the colours did affect the melting rate. From this experiment, the
theory that when a substance reflects more wavelengths, it will reflect more heat too,
making the ice cube melt slower was supported. However, there are certain wavelengths
that could make the ice cubes melt quicker than others, that do not necessarily reflect less
wavelengths, around 450 nanometres, as shown from graph 1, on average. 

Wavelength of difference colours
https://homework.study.com/explanation/list-the-order-of-colors-
in-the-color-spectrum.html



A main improvement for this experiment was to repeat it at least 3 times. The results varied
significantly between trial 1 and trial 2, which highlighted the importance of doing a third trial,
to increase the accuracy and precision of this experiment.

Another was to use a thermometer to measure how the temperature changes with the different
coloured ice cubes during their melting stage. This could give more insight into how the
temperature differs with ice cubes with different wavelengths. Using thermometers could also
ensure that the ice cubes were the same temperature before going into the freezer, which will
increase the reliability and credibility of this test.

POTENTIAL ERRORS

Table 5: Random Errors

Table 4: Systematic Errors

Oliphant  Scienti f ic  Inquiry

EVALUATION
B Y  K Y R A  H U A N G  A N D  B E N I T A  W U

IMPROVEMENTS



FURTHER INVESTIGATION
Further investigations on this subject and topic of ice’s melting rate, would be to try to test how
different kinds of water affect the melting speed. When the acrylic paint was added to the water, the
properties of the water stayed mostly the same. By using different kinds of water such as saltwater,
sugar water, or distilled water, the molecules in the water would be different, most likely somehow
disrupted, having a more significant impact on the melting rate of ice cubes made from these water.
By observing these trends, new information can be gathered and used to determine the change of
melting speed of ice cubes depending on the water used. 
 

CONCLUSION
The aim of this experiment was to find out how different wavelengths could affect the melting rate of
ice cubes. The hypothesis that if the wavelength of the ice cube is longer, then the ice cube will melt
slower was supported. It was proved by the results, that as the wavelength increased, the melting
speed decreased. However, the colours did not have a lot of effect on the melting speed, as the trend
of the result were only slightly titled, so many improvements could be made to increase the validity
and accuracy of this experiment.
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