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Introduction/Rationale 

The purpose of this experiment was to combine chemicals to create a new and tasty version of a 

popular snack. The snack in question was ice cream. Through research, scientists were able to conclude 

that it is possible to make warm or hot ice cream, the only down side was that when the chemicals were 

mixed, it caused the ice cream to act as a sort of laxative. The major chemical in this experiment is a 

chemical by the name of Methyl Cellulose, a non-toxic and digestible thickener and emulsifier, commonly 

usedin things like thermal cream or even constipation medication (Science Buddies paragraphs 4-5). The 

use of Methyl Cellulose as a thermal-gel (water-based thermal resistant substance) is an example of 

Molecular Gastronomy being used to alter a food. The technique of using chemicals or other appearance, 

taste, or smell altering additives to food is known as Molecular Gastronomy. Molecular Gastronomy is the 

application of chemistry and science to alter aspects of food to make it more “appealing,” it is most 

commonly seen in commercials or even restaurants (Science Buddies paragraph 3).  

Ice cream is a perfect, mastered substance: it is light due to having an air content of between 

30% and 50%, it is tasty due to high amount of carbohydrates in it, and it is extremely cheap to make, but 

what if it is possible to put a twist on this popular food. Through the use of a non-immiscible food-

additive known as Methy Cellulose, one is able to make a version of ice cream that is warm. Before using 

chemical additives, though, the composure of normal ice cream itself must be broken down. Liquid 

particles of fat known as fat globules are emulsified into a non-homogenous mixture with water, sugar, 

ice, and air bubbles. Fat globules made of glycerol and palmitic acid stick to microscopic ice crystals and 

liquid syrup composed of sucrose sugar and vanillin (Rohrig figure 1).The reason these ice cream crystals 

are made instead of larger crystalline structures is because nitrogen freezes the ice cream too quickly for 

the crystalline structures to be made, so instead smaller ice crystals are produced(Rohrig paragraph 7, 

figure 1).Each of these compounded particles do not mix but stick together between air bubbles by the 

millions, creating a unique formation not replicated by any other food. A major reason Methyl Cellulose is 

effective in this experiment is not just due to its compatibility, but it also is able to decrease the amount 

of air bubbles in the ice cream, increasing the density and making it harder to melt.  

While previously unheard of, tests have now been developed to study and observe the viscosity 

of a fluid (measured in mPa.s or Millipascal Seconds) and how fluid viscosity can change as different 

temperatures are applied to the liquid (measured in intensity or the “time-averaged power density of a 

wave at a particular location”). These tests are known as the XRD (X-ray Powder Diffraction) tests and the 

DSC (Differential Scanning Calorimetry) tests and each one studies/observes a different quality of 

viscosity and how that quality changes as temperatures applied are increased or decreased (Fahad 

Figures 1-5). This article is an experimental article that studies rheology (a physics branch dealing with 

"flow of matter" and deformation) through the studies of gelation and melting of different mixtures of 

Ethylene Glycol, Butylene Glycol, and Propylene Glycol (Fahad paragraph 1). The researchers observed 

the hydrogen bonds ("a bond between two molecules resulting from an electrostatic attraction between 



a proton in one molecule and an electronegative atom in the other") of these types of Glycols when they 

were represented as liquid compounds and as Methyl Cellulose gel compounds. The researchers were 

able to conclude that the gel versions of the Glycol compounds were always more heat resistant than the 

control liquid forms (Fahad Figures 1-3). The researchers also concluded that the MC-PG (Methyl 

Cellulose-Propylene Glycol) compounds always had a less intense/severe reaction to the XRD tests and 

also showed a reaction of increased viscosity in the DSC tests more than any other compound (Fahad 

Figures 1-3). The reason these tests are possible is because of Methyl Cellulose’s effects and natural 

makeup (C20H38O11) as an emulsifier. Methyl Cellulose contains Emulsifying globules containing 

emulsion droplets that are extracted, then settled (Figure 2). Some Emulsion droplets are “raffinate” or 

extracted along the way into demulsification, but from demulsification, the droplets restart the 

emulsification process (Walstra Figure 2). 

While this project may seem somewhat beneficial, in reality it is more for entertainment as a fun 

and inventive project. Even despite its seeming lack in usefulness and focus on enjoyment, this project 

can still be used as a tasty and fun alternative to medication in case you are in need of constipation 

treatment. The audience of this project was also more centered towards children rather than grown 

researchers, even further enforcing its standpoint as a project used for entertainment. This research 

could still potentially be important in creating new ice cream recipes or predicting how Methyl Cellulose 

may affect other elements when it is added. 

A potential societal effect of hot ice cream could be an effect on the new generation, this concept 

of making hot ice cream could become a trend tried by many people if the experiment gains popularity. 

The reason this project would be interesting is because it shows a different, unique version of an 

extremely popular food, and because humanity revolves naturally around trying new things, this 

experiment would be able to easily gain attraction and vogue. Another potential societal impact could be 

the regular use of this product to treat constipation because it not only tastes better than medication, but 

it also is a very well-known dessert. 

 

Research Question and Hypothesis 

Research Question: How does the content of Methyl Cellulose added to ice cream affect the rate by 

which the ice cream melts? 

Hypothesis: Ice cream samples with higher quantities of Methyl Cellulose will melt slower than ice creams 

with lower quantities of Methyl Cellulose. 

Independent Variable: The amount of Methyl Cellulose added to ice cream. 

Dependent Variable: The rate at which the different ice creams melt. 

 

How Data Will be Displayed (Tables and Graphs) 

Graphs will be displayed with an x-axis containing the percentage of 
Methyl Cellulose per ice cream sample and a y-axis containing the area of 
melted ice cream based on the widest diameter on a flat surface in mm2. 



Tables: 
Percent of Methyl Cellulose Area of Ice Cream (mm) 
1   
2   
3   
4   
5   

Comprehensive Science Fair Protocol 

1. All the materials (listed on the material list) were gathered  
2. All ingredients (see ingredients list) were accurately weighed 

3. 485 grams of tap water were added to a large microwavable mixing 
bowl 

4. 425 grams of heavy whipping cream were added to the water solution 
in the large microwavable mixing bowl 

5. 303 grams of milk were poured into the water solution in the 
large microwavable mixing bowl 

6. 61 grams of white granulated sugar were added to the water solution in 
the large microwavable mixing bowl 

7. 29 grams of vanilla extract were measured and poured into the water 
solution in the large microwavable mixing bowl 

8. The contents of the large mixing bowl were combined using a metal fork 

9. A well combined, white liquid solution consisting of water, heavy 
whipping cream, milk, sugar, and vanilla extract was formed 

10. The large microwavable mixing bowl containing the white 
liquid solution was placed into the center of the microwave 

11. The solution was microwaved in a standard 1000-watt-microwave for 
1 minute on the highest setting 

12. All 15 plastic lunch containers were labeled using masking tape with 
their respective percentages of Methyl Cellulose that would be added (3 
containers should be labeled 1%, 3 containers should be labeled 2%, 3 
containers should be labeled 3%, 3 containers should be labeled 4%, and 
the remaining 3 containers should be labeled 5%) 

13. For 1 container labeled 1%, 99 grams of the white liquid solution and 1 
gram of Methyl Cellulose were added 

14. For 1 container labeled 2%, 98 grams of the base solution and 2 grams 
of Methyl Cellulose were added 

15. For 1 container labeled 3%, 97 grams of the base solution and 3 grams 
of Methyl Cellulose were added 



16. For 1 container labeled 4%, 96 grams of the base solution and 4 grams 
of Methyl Cellulose were added 

17. For 1 container labeled 5%, 95 grams of the base solution and 5 grams 
of Methyl Cellulose were added 

18. A fork was used to stir the solutions in each container until all clumps 
disappeared 

19. The first 5 containers containing Methyl Cellulose solution were closed 
and stored in a refrigerator for approximately 24 hours so 
that the Methyl Cellulose could fully dissolve in the solution 

20. Each container was periodically taken out every 6 hours for the 
contents to be stirred and then put back into the refrigerator to ensure 
the solution had properly combined 

21. After 24 hours, each container was taken out and the contents 
were stirred once more 

22. After the contents of each container were stirred 5 times, each solution 
was rested for 1 hour 

23. The clear plastic sheet cover was placed over the millimeter graphing 
paper to make sure that the millimeter graphing paper would not be 
ruined or contaminate the Methyl Cellulose ice cream 

24. A level was used to find a perfectly level surface 

25. The clear plastic sheet and millimeter graph paper were placed on 
a perfectly level surface to ensure procedural accuracy 

26. Exactly 1 tbs of each ice cream solution (1%, 2%, 3%, 4%, 5%) was 
scooped out using the 1 tbs microwavable measuring spoon 

27. The 1 tbs microwavable measuring spoon was placed into the center of 
the microwave for equal heating 

28. The tbs of ice cream was microwaved on 30% power for 1minute and 
30 seconds 

29. The ice cream sample inside the 1 tbs microwavable measuring 
spoon was taken out and rested for 30 seconds 

30. The tbs of ice cream was scooped out using a dull butter knife 
and placed onto the millimeter graph paper to measure the size 

31. Each scoop was observed over the course of 20 minutes and measured 
as it melted by millimeters on the graph paper 

32. The longest diameter of each ice cream sample was measured to 
calculate the approximate area (in millimeters squared) of each sample 



33. The samples were then compared in a graph to show how Methyl 
Cellulose affects the melting speeds of different samples of hot ice cream 

34. Steps 3-11 were repeated 2 more times to create more base 
solution for the remaining 2 trials 

35. Steps 13-18 were repeated 2 more times to fill the remaining 
containers with the base solution 

36. Steps 19-33 were repeated to complete the remaining 2 trials with the 
fresh samples of Methyl Cellulose ice cream 

Materials List 

Basic Materials: 
1. 15 identical plastic lunch containers of .3 L or more- used to store the ice 

cream when freezing 

2. 1 microwavable mixing bowl of 1.3 L or more- used to cook and mix 
ingredients 

3. 1 metal spoon- used to mix ingredients 

4. 1 metal fork- used to mix ingredients 

5. 1 metal knife (dull)- used to help measure 

6. A digital gram scale- used to measure ingredient weight 

7. A 1 tbs, round microwavable measuring spoon- used to measure ice cream 
scoops 

8. A camera- used for data documenting 

9. Paper towels- used for cleaning 

10. A digital timer- used for data documenting 

11. Millimeter graph paper- used for data documenting 

12. A clear plastic 8.5in x 11in sheet protector- used for data documenting 

13. 1 9-inch level 
Ingredients: 

14. 1455 grams of tap water- used for base mixture 

15. 45 grams of A4C Methyl Cellulose 
(https://modernistpantry.com/products/methocel-a4c-food-
grade.html)- used for emulsification in the experiment 

16. 1275 grams of heavy whipping cream (approximately 2.7 pints)- used for 
base mixture 

17. 909 grams of whole milk (.233 gallons)- used for base mixture 

18. 183 grams of sugar- used for base mixture 

https://modernistpantry.com/products/methocel-a4c-food-grade.html)-
https://modernistpantry.com/products/methocel-a4c-food-grade.html)-


19. 87 grams of vanilla extract- used for base mixture 

Risk and Safety:  
Use of the Microwave: 

1. An adult figure placed an ice cream sample into the middle of the 
microwave 

2. The adult figure set the microwave cook time to 1 minute and 30 seconds 
on 30% power 

3. The adult observed the ice cream in the microwave 

4. The adult figure used cooking mittens to carefully remove the hot 
tablespoon 

5. The ice cream was placed on the graph paper and observed over the course 
of 20 minutes 

6. No metal was placed in or around the microwave to mitigate potential 
hazard 

 

Summary 

In our experiment we conducted 3 trials ice cream with 5 different percentages of Methy 

Cellulose. The different percentages were 1%, 2%, 3%, 4% and 5%. After adding the different 

percentages of methylcellulose to 5 different containers of vanilla ice cream, we heated them in 

a microwave. We found that the samples of ice cream with higher percentages of 

methylcellulose tended to be more viscous. 

 

Conclusion 

We hypothesized that ice cream with greater quantities of methylcellulose would be 

more viscous than the ice cream with smaller quantities. Based on the results of our experiment, 

our hypothesis proved to be correct. The more methylcellulose in the ice cream, the more 

viscous it was. 
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