Lucy Phan

Some Liquids Just Don’t Get Along With Others! 

Materials Required

· Pie pan or a plate(s) approximately 12” in  diameter and ½” deep

· 2% Milk (may use other types of liquid for further investigation)

· Food coloring (prefer at least 2-4 different colors)

· Cotton swabs

· Dish-washing soaps (may use different types of soaps for further investigation)

Safety Consideration

· The only safety consideration is to be careful that students do not consume the milk after the experiment.

· Overall the experiment is very safe for students to do in groups or supervision of an adult in the classroom.

Curricular Context

This experiment lines up with the Manitoba Middle Years Specific Learning Outcomes of 

5-2-13 (GLO: C8)

It states that students will evaluate household chemical products using design process.

Reason for Topic and Narrative Approach

I chose this topic and narrative approach because it is an engaging story with a simple and easy to understand experiment. Students will be engaged in learning when soap touches the food color’s surface, why the food color spreads out. Students may think that it was the color that made the movement, but it was actually the milk that did the moving. It is a simple way to have students use household chemical products in an experiment with supervision and it is a safe experiment to do in the classroom. 

Some Liquids Just Don’t Get Along With Others!

Elaine was so excited to go home after school because today, all her relatives would be coming to her house for a big dinner. She promised her mother that she would come home right away to help make some fried wontons and spring rolls for tonight’s dinner. She could not wait until her cousins come over to play with her. She thought family gathering days were the best days ever!

When Elaine finished showering, she helped her mother make wontons and spring rolls. More than 15 family members were coming to her house. She had to make so many wontons and spring rolls! By the time, she was almost finished, it was already 5:30 o’clock and her relatives would arrive around 6:30 or 7:00 o’clock. Her hands were super tired. Making food was not that fun after all.

Elaine’s mother poured vegetable oil in a pan and turned the stove on. Elaine loves frying wontons and spring rolls. It was the best part ever because every time her mother finished frying the appetizers, she always got to try them first. But it was her first time using the frying pan because her mother said that now she was old enough to help with cooking.


When Elaine finished making the food, her mother told her to get some wooden chopsticks so that she could use them to hold the wontons and drop them lightly in the hot oil one by one. But Elaine was always clumsy, dropping things on the floor. As she grabbed the chopsticks, she dropped them on the floor. Without her mother noticing, she quickly went to the washroom and cleaned them. She was afraid her mother would say that she was clumsy again.

“Elaine! Where are you? Why are you taking so long, the oil is hot now, we can fry them now!” Her mother shouted.

“I am coming!” Elaine replied as she turned off the sink. Without drying her hands and the pair of chopsticks, she ran out of the washroom dripping water on the floor.

Elaine’s mother was busy cooking other foods so she did not notice that Elaine’s hands were wet. Before her mother gave her directions, Elaine took her chopsticks and held one spring roll and then drops it in the pan. But because of her clumsiness, the chopsticks slipped out of her wet hand and fell in the pan. Immediately, the oil started splashing all over the place like fireworks. Her mother quickly pulled her daughter away avoiding her daughter getting hurt. Some of the oil splashed on her mother’s hands. Elaine opened her eyes and saw her mother wiping her arm rapidly.

“Mom! Are you alright?! What happened?! That did not happen when you did it before!” Elaine exclaimed.

“Elaine, I am alright. I will just get some ice to cover my arm. It is just a few splashes.” Her mother replied as she looked as Elaine’s hands. 

“Why are your hands wet?!” Elaine’s mother exclaimed.

“Hmm…sorry mom, my chopsticks fell on the floor, so I washed them, I was not clumsy, and I was just too excited because this is my first…” Elaine replied looking away afraid that her mom would yell at her about her clumsiness again.

“Darling, you should have at least dried your hands and your chopsticks so that situation would not have happened.” Her mother warned.

“Mom, why did that happen?” Elaine asked.
“Because water and oil cannot be mixed together. They are like enemies. They are not compatible, especially when the oil is super hot.” Her mother answered.  

Elaine looked puzzled. She did not really understand because the vegetable oil and water are both liquids. She thought all liquids can be mixed together.

“Here, I will show you a quick experiment before our relatives start coming.”

Her mother commanded.

Elaine’s mother took a paper plate and pour milk in it until it is about a half inch deep. Her mother asked Elaine to choose four different food colors. Elaine chose red, yellow, blue, and green. Her mother gave a few drops of each color on the surface of the milk with each color away from each other. Elaine’s mom took a cotton swap and dipped it in some soap. And then she told Elaine to carefully look at the colors as her mom held the cotton swab downward touching the milk.

Elaine could not believe what she saw. 

	Ask students to take guess what has occurred in the experiment.


	Perform the demonstration as per the description above


	Observation


· The color flowing on the milk will spread out in a matter of seconds.

· As you keep adding more soap on the cotton swap and repeat the procedure, it keeps on spreading out more and more until the fat in the milk dissolves all the soap.

	Disequilibrium


There is one main reason why this is a good example of a discrepant event. Students will enjoy the experiment because they will wonder why the color would spread out.

	Back to the story…


Her mother started to explain to her that it was not the food color that was doing the movement. She said that milk has some fat particles. When soap touches fat, the fat removes the soap from the surface and then when then the moving stops and the experiment could be done over again. Milk and soap is very similar for oil and water. Whenever water is in oil, the oil tries to pull the water out which costs splashes of oil when the oil is hot. It could be very dangerous because it might hurt someone. That is why when water and oil is mixed together in a cooler temperature, you will see the two liquids separately.

	Draw a picture of the device below
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	Explain how it works


· The milk is denser than water; therefore, the food color stays on the surface of the milk.

· The surface tension of milk is lower when in contact with soap. The stronger tension of the surrounding liquid then pulls the surface away from the weak, soapy region. The food coloring moves with the surface, streaming away from the soap. 

· Soap also “wets” water.

· As the soap diffuses into the solution it surrounds fat globules in the milk, this is why fattier milks work better. As the soap is removed from the surface, surface tension returns to its original strength and the experiment can be repeated.

· The surface will continue to stream away from a large drop of soap for a long time, until the soap has diffused into the solution and been take up by the fat. 

· Eventually all of the fat globules in the milk will surrounded by soap and some soap will remain on the surface causing surface-tension-driven convection to stop.
	Back to the story…


Elaine realized she has done a big mistake. Her mother was just standing in front of the pan! Elaine could have hurt her mother by dropping water in the pan of oil. But, she wondered…
“I understand that milk and soap are not compatible, but what if we put in more soap? Does it matter how much soap we put in it? Beside soap, will the reaction be the same with other products? If we use milk at different temperature or even if we use different fat content milk, like cream?! I wondered what will happen…
	Carry out a fair test to determine if:



1.) A change in what type of milk is used. E.g. cream or skim milk

Using the following planning grid to help you plan the investigation.

What will I change?      What will I keep the same?      What will I measure?

                                                                                         How will I measure?

________________        ____________________        _________________

                                         ____________________        ________________
                                         ____________________

                                         ____________________

                                         ____________________
                                         ____________________

                                         ____________________

                                         ____________________

What are my steps? _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

What equipment will I need? 

______________________           ______________________ 

______________________           ______________________ 

______________________           ______________________ 
______________________           ______________________ 


Predict what will happen in the experiment?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Record the outcomes of your investigation in a chart.

	Materials Tested
	Observations and Measurements

	
	

	
	


Draw a conclusion based upon your findings.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

	Complete the story about Elaine based upon what was learned from the investigation.


________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

	Summary Questions:


1. Draw a picture to show that you understand what occurred when the soap touched the surface of the milk. Use words to assist in explaining your diagram.

2.) Give another example of two kinds of liquids that are not compatible with each other.

 A.) ________________     ________________

 B.) ________________     ________________

3.) For your experiment or the experiment that Elaine’s mother demonstrated, what kinds of things can be measured? List at least two and explained.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4.) Why did the hot oil splash when there was water in it? Why will it not happen when oil is at a cool temperature? What do you think the oil looks like when water is in cool oil? Draw below and explain.

_______________________________________________________________________________________________________________________________________________________________________________________

5.) In a brief summary, can you explain using your own words how the experiment works? Why did the colors spread around and what reason it stopped spreading out when the milk contains more soap?

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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