Being Green Isn’t Always Easy

Prepared By: Sheryl Lerm

Materials Required

For demonstration:

· 1 flame resistant dish (glass cereal bowl or small foil pie plate work great)

· 1 tealight candle

· Matches

· 60 mL (1/4 c) baking soda

· 30 mL (2 Tbsp) vinegar

· 1 pen or pencil for each student

· 1 copy of narrative for each student

For student investigation:

· Materials listed above for each group of students.

· Additional baking soda and vinegar

· Small table fans

· Water

· Stopwatch for each group

Safety Considerations

Because this event and the follow-up investigation involves flame, students must be aware of basics of fire safety and how to use matches. Even common household chemicals, like Baking Soda and Vinegar, should always be handled with care as they can be irritants if they come in contact with eyes or are inhaled.

Manitoba Middle Years Curriculum

Grade 5: Specific Learning Outcome - Properties of and Changes in Substances

5-2-03 Investigate to determine how characteristics and properties of substances may

change when they interact with one other.

Reasoning


This topic, the notion of being environmentally friendly, was chosen because it is an issue that is at the forefront of the minds of the students in my practicum placement this year.  The students of the class instituted several initiatives within the school to reduce waste and to help younger students understand the importance of environmental stewardship.


The narrative is reflective of an affluent living situations.  It is in fact a sensationalized story from my own experience.  Although I understand that elements of this story would not be relevant to the majority of students in Manitoba who do not come from affluent families.  However, the students in my practicum placement come from upper and upper-middle class families.  For students in less affluent areas, this story could be adapted so that Paetyn is in charge of doing the cleaning while her family is at work and chooses to do so “green.”

Being Green Isn’t Always Healthy


Paetyn is a very lucky girl.  She is an only child and her parents give her everything she has ever asked for.  Her fourteenth birthday was no different.  When her parents asked Paetyn what she wanted for her birthday she was very clear…she wanted the biggest bedroom in the house.


Paetyn’s parents decided that rather than give up their bedroom to their daughter, they would build her a new bedroom in the basement.  So her dad went to the hardware store and got everything he would need to do this for his “little girl.”  Much of the fall was spent in the basement; tearing down walls, building new ones, wiring for lighting and all her electronics.  Her dad even built an entire wall of bookshelves for all of Paetyn’s books, a bathroom that had a vanity for all of her makeup and a huge mirror, and a sitting room where she could entertain her friends in privacy.  Her mom went out and bought all new furniture and décor items that she knew Paetyn would love.


Paetyn’s parents decided to present her room to her on the eve of her birthday.  As Paetyn stood before the closed door she was full of nerves.  Would this room really have everything she wanted?  She had not seen any part of it.  Most of the work and all of the decorating had been done while she was at school so she had no idea what to expect.  From the outside she could not tell how big the room actually was.  Her dad opened the door and Paetyn thought she was going to pass out.  It was the dream bedroom she had pictured in her head!  She walked around the rooms, trying to look at everything all at once, with tears of joy streaming down her face.  Paetyn turned to her parents to try to thank them but she was too overwhelmed to say anything.


When she finally found her voice, Paetyn said to her parents, “This is a dream come true.”


Paetyn’s mom smiled and said, “I’m glad you think so sweetheart, but there is one condition to you having this room…”


Paetyn started to feel nervous again.  It was that sick kind of nervous…


“You are responsible for keeping these rooms clean,” her mom said.  “And if I ever come down here and see that it isn’t, you will be back in your old room within an hour.”


“I can do that,” Paetyn said.

Two Weeks Later…


Paetyn decided it was finally time to clean her bathroom.  (Mostly because she was having some friends over for the weekend.)  She decided that she didn’t want to use the harsh chemical cleaners that her parents used, she wanted to be kind to the environment.  Instead of doing her homework, she went online to research environmentally friendly cleaning products and to her surprise they were items that her mom always kept in the kitchen.


Paetyn went upstairs to grab the baking soda and the vinegar.  She had discovered that baking soda was great to use for cleaning the countertops and the toilet tank while the vinegar would clean the inside of the toilet and act as a natural room deodorizer.  On her way back downstairs she passed her mom in the family room.  Her mom looked up from the newspaper but did not say anything.  Paetyn went into her bathroom and closed the door.  She closed the window too because she thought it would help the vinegar make her bathroom smell more fresh.  Then she started to clean.


She started with the vanity.  She removed everything, tidied up her makeup and hair accessories, and she put her dirty linens into the laundry basket.  She sprinkled the baking soda all over the surfaces she was planning to clean…the vanity, the shower stall, the toilet tank.  She decided to sprinkle some baking soda into the toilet bowl so she could scrub it too.  With a rag, she cleaned then rinsed everything.  In the toilet she noticed a mark where there had been a sticker that wasn’t fully removed before her dad connected it.  She scrubbed and scrubbed the spot, each time adding more baking soda until finally the mark was gone.

Paetyn was exhausted but she still was not done.  She threw the baking soda container into the garbage because she had used all of it then she got the vinegar.  Just as she was about to pour it into the toilet bowl her mom opened the bathroom door.  She took one look at Paetyn and screamed, “STOP!  What do you think you are doing?  Are you trying to suffocate yourself?”

Paetyn thought this was ridiculous and she said so.  “Mom,” she said, “I realize this bathroom isn’t huge but I’m not going to suffocate myself in here.”

“If you pour that vinegar into that toilet bowl you could,” her mom responded.

“That’s ridiculous Mom,” Paetyn said.  “It’s just vinegar.”

“It may just be vinegar in that bottle but you were about to add it to a bowl full of baking soda in a closed room.  Do you not know how dangerous that is?”

Paetyn thought about it.  She remembered mixing vinegar and baking soda together to make a volcano erupt for last year’s Science Fair.  Sure it bubbled over but how could that suffocate her?  She gave her mom a very confused look.

“Come with me,” her mom said.

They went to the kitchen.  Her mom grabbed a cereal bowl and sprinkled some baking soda into it from a new box.  Then she put a candle in the middle and lit it.  She then poured into some vinegar.

Perform demonstration as described above.

Paetyn was shocked.

Her mom went on to explain that there is much more that happens to baking soda and vinegar when they are mixed then just some fizzing.  She explained that the bubbles (or fizz) are a result of the reaction that comes from the carbon dioxide escaping the solution that remains.  Carbon dioxide is more dense or heavier than oxygen, which the candle needs to remain lit.  Therefore the oxygen is forced upwards away from the candle.  The flame is extinguished because the carbon dioxide forces the oxygen away and basically suffocates the candle.  In a small space with no ventilation, that same thing could happen to a person she explained.

Draw a picture of the demonstration below.

In your own words, explain what happens when you mix baking soda and vinegar.


Paetyn realized how lucky she had been.  She didn’t realize exactly how dangerous it could be to mix different substances.  She wondered if it would be a problem if she opened the door and window while she did the cleaning.  “What if I flushed the toilet and there was more water than baking soda in the toilet bowl?”  Paetyn wondered, “What else could I change to make this safer to use?”

Carry out a fair test to determine if:

1. Diluting the baking soda with water would reduce how quickly the candle was extinguished.

2. Having fresh air would allow the candle to burn longer/remain lit.

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

	Test 1
	
	
	

	Test 2
	
	
	


Record the outcomes of your investigations.  Graph the results below.

	
	Observations
	Measurements

	Test 1
	
	

	Test 2
	
	


Complete the story about Paetyn based on what you learned from the investigation.

Questions:

1. Describe in detail what happened from the moment the vinegar was added to the bowl until the candle went out.

2. In your own words, explain why the candle went out.

3. Can you think of other products that combine to create something new?  What are those products and what do you think they create?

4. What solutions would you suggest to Paetyn to help her safely clean her bathroom using environmentally friendly products?  Identify at least two and explain how they would benefit Paetyn.

5. Do you think that regular household products such as baking soda and vinegar should have warning labels on them?  Why or why not?
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