WELCOME!  We hope you have LOTS of fun today! We’re going to do some fun hands-on experiments to help us learn the science behind daily routines and the products we use every day.  But first, we need to get to know each other a little bit.
We’re going to do an ice breaker activity called Dicebreakers.  When it’s your turn, please tell everyone:
Your name
Your age
Where you go to school
Then, roll ONE of the dice that are on the table in front of you. Match the number that you roll to the number on the DICEBREAKER worksheet, and answer that question. 
You can keep the dice!  Check out the fun math games in the binder for you to play with your family and friends.






     
[image: ]                                                                                                                                                                                       
LAB SAFETY RULES
Before the fun starts, we also need to go over a few rules* to ensure a happy, safe experience for everyone.  You probably already know most of these!
1.   NEVER, EVER TASTE ANYTHING in science lab unless you are directed to do so by your teacher.  Things that look safe might not be what you think they are!  Look at the cartoon on the left – H2O is the chemical symbol for water. H2SO4 is the symbol for sulphuric acid.  Sulphuric acid can look a lot like water, but it’s VERY different!
  






2.  For everyone’s safety, wrestling, horseplay, and running are not permitted in science lab.  Activity like this can result in breaking equipment and spilling chemicals.
3.  Please listen carefully to all instructions. This helps ensure that experiments are conducted correctly.  Please do not talk while the instructor or another student is talking.  
4.  Please wear safety equipment such as goggles and your lab coat when instructed to do so.
5.  Do not deliberately inhale or smell anything in the lab unless directed to do so by your teacher.  
Can you think of some other rules that should be followed in science lab?
*Highly toxic chemicals are not used in The Everyday Science for Kids program, but lab safety is ALWAYS important in all science labs!
FAKE SNOW AND DIAPERS: WHAT’S THE CONNECTION?
Have you ever played with fake snow?  Did you know that fake snow has something in common with….baby diapers?!  They’re both made of a super-absorbent polymer called ‘sodium polyacrylate’.
Do you notice any differences between the swim diaper and the regular baby diaper?  Why do you suppose they are different?  
Can you think of any other ways that super absorbent polymers might be useful?  Here are some of the ways they are used:
Grow-in-water toys
Artificial snow for motion picture and stage production
Hot & cold therapy packs
Motionless water beds
Drown-free water source for feeder insects
Flood control

So…What’s a Polymer?
A polymer is substance made from long chains of repeating groups of atoms. Manufactured (synthetic) polymers include nylon, polyvinyl chloride (better known as PVC) and many types of plastics. Natural polymers include rubber, silk and cellulose (found in plants and used to make paper, for example).   Some are rubbery, like a bouncy ball, some are sticky and gooey, and some are hard and tough, like a skateboard.
      
Here are some Internet sites just for kids where you can learn more about polymers:
Polymer Science Learning Center:   http://pslc.ws/macrog/kidsmac/paul/
Science News for Students:  https://www.sciencenewsforstudents.org/article/explainer-what-are-polymers





 
MAKE YOUR OWN POLYMER
Next, we’re going to make our own polymer using gumdrops!  We’re going to make a model of a Teflon molecule.  Teflon is a coating used in pots and pans to make food not stick to them during cooking.  This is an illustration of what it looks like. Doesn’t it look like a long chain?  
[bookmark: _Hlk515799028]Teflon is actually a brand name created by the Du Pont chemical company, but its scientific name is Polytetrafluoroethylene, or PTFE for short (sort of like how ‘Kleenex’ is a name brand from a company called Kimberly-Clark, but there are many other brands of ‘facial tissue’ too).  Although it’s most commonly seen in nonstick cookware in everyday life, PTFE is used for lots of things, including waterproof clothing, computer chips, coaxial cables, stadium roofs, synthetic body parts, spacesuits – and even dental floss!

Teflon is made up of two elements called Fluorine and Carbon.  Choose a gumdrop color to be your Fluorine atom and a color to be your carbon atom.
Did you know that Teflon was discovered by accident?  Check out the story on the next couple pages to learn more!  
[image: ]This dental floss is coated in PTFE (Polytetrafluoroethylene)
                                                                 Many jackets are made with PTFE, in this case it’s called Gore-Tex (which is           
                                                                                also what the dental floss coating is called)
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TIME FOR SNACKS (AND SNACK SCIENCE!)

Notice anything special about your cups?  They are printed with the PERIODIC TABLE!  See if you can find some of the elements we talked about on your cup.
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Next, let’s think about the bag that your chips or crackers are in.  Have you ever been disappointed to find out that the big bag of chips you just bought is actually filled with mostly air?  Well, that ‘air’ is actually nitrogen!  See if you can find ‘nitrogen’ on your cup. 

Snack companies want to protect their delicate products from the damage of rough handling during the shipping process. When products are stacked on top of one another, crammed into tight spaces, or simply jostled around in the back of a delivery truck, the air in the bag serves as a cushion that prevents potato chips from becoming potato crumbs.

But oxygen can cause the potatoes to spoil and the oil to go rancid, and the humidity found in the air we breathe would make the chips go soggy. Instead, packages are filled with nitrogen gas to help the snacks stay fresh.  Don’t worry, nitrogen isn’t harmful in any way, since about 78 percent of the air we breathe is composed of nitrogen already.






SOAP EXPLOSION!

Now that we’ve had our snack, we’re going to switch gears a bit and talk about soap!  We’re going to examine various bars of soap, and then we’re going to see which ones float and which ones sink.  We’re also going to look at some other kinds of soap that we use in our houses in the kitchen, bathroom, and the laundry room.  Did you know that some products on store shelves called ‘soap’ are actually detergents?
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Both soaps and detergents are things we use every day. We use these products to clean our skin and hands wash our clothes without really paying any attention to how they work or if there any difference between them. Although both the soap and detergents perform same action, i.e. cleansing, there is a significant difference between them. We can differentiate the soaps and detergents on the basis of several factors, like - Ingredients, structure, properties, and more.

Soaps are usually manufactured using natural materials while detergents are synthetic and are made from petroleum (oil).  They became widely available during World War II, when there was scarcity of oils that are used to make soaps.

Did you know that Ivory Soap was also discovered by accident, just like Teflon was? We’re going to take a break to read a book about something else invented by accident – the Super Soaker water gun! 
[image: ]





How is the bar of Ivory soap different than the other bars of soap?  
Does it smell different? Is it heavier or lighter than the other bars of soap? 
Do you think it will float?  Do you think the other bars of soap will float? 
We’re going to cut the bar of Ivory soap in half.  What does it look like on the inside?
What do you think would happen if we…..cooked it in the microwave?! Let’s find out!
[image: ]






What does the soap look like now?
What would happen if we only microwaved half of it? Let’s try that now!

What happened to the soap is very similar to what happens when we make popcorn.  Can you guess how making popcorn and microwaving the soap are the same?
[image: ]










WATER HAS A SKIN! 

Why can’t we just clean our hands with water? Why do we need soap to clean our hands and our houses? Let’s find out!

Soaps act as ‘surfactants’ – the word ‘surfactant’ is short for ‘surface acting agent’.  Soaps help break up water’s skin to make water, well, wetter!   The surface of water, believe it or not, has a skin! Let’s explore water’s ‘skin’.
[image: ]




SURFACE TENSION EXPERIMENTS
How many drops of water will fit on a penny?
Soap-powered boats

Our experiments showed us that water does indeed have a skin.  This is also called ‘surface tension’.  

COLORS ON THE MOOOOVE

Next, we’re going to make a rainbow with just milk, food coloring, and soap!  
  







SOAP MOLECULES ARE VERY SPECIAL

[image: ]But soap doesn’t just reduce surface tension.  Soap molecules are very special!  Take a look at our model – kinda looks like a caterpillar, doesn’t it? 





The long part in the middle (the hydrocarbon chain) does NOT like water (hydrophobic = ‘afraid of water’). The other end of the soap molecule LOVES water (hydrophilic = love water).  And therein lies the secret to how soap gets your hands clean!  Hydrophobic ends of soap molecule all attach to the oil, and this is how soap cleans your hands - it causes drops of grease and dirt to be pulled off your hands and suspended in water.
Let’s do a demonstration to learn more about how soap works!
If Mixing is Urgent, Try Detergent!
We’re going to follow the directions on the next page to see if detergent or soap can make oil and water ‘mix’.
[image: ]The weird-looking tail-like things are called ‘micelles’.
ALL ABOUT LAUNDRY PODS
Since we’re talking about soap and detergent, let’s talk about laundry pods!  If the detergent is wrapped up in something that looks like plastic, how does it get out into your washer to get your clothes clean?  We’re going to do a demonstration to figure that out.  
[image: ]
So, what’s in a Tide Pod, anyways?
Outer covering holding it all together: polyvinyl acetate
Bittering agent:  In 2015, Tide added a bittering agent to its outer film to discourage kids from eating and swallowing it. This chemical is called denatorium benzoate. It’s believed to be the bitterest known substance, detectable at just a few parts per million. It’s used all over the house and garage to make sure you spit out all kinds of things, from rubbing alcohol to antifreeze
Soap It works by attaching its hydrocarbon chain to the grease or oil in a clothing stain, allowing both to be washed away by water.
Detergent: Alcoholethoxy sulfate 
Brightener:  Disodium distyrylbiphenyl disulfonate gives off a faint blue glow that counteracts the natural yellowing of old clothes to make them look whiter and brighter (it does this by absorbing ultraviolet light and emittting it in the visible range).
Enzymes:  These help break down stains. Your body makes enzymes too to help you break down your food after you eat it.  Different kinds of enzymes are blended together to break down all the different kinds of stains like fat/grease, starch, sweat, etc
Mannanase  is an enzyme that can break apart guar gum, a thickener used in ice cream and salad dressing—and in fluids for hydraulic fracking!—that can leave behind hard-to-remove stains. 
Amylase  This enzyme works on starch-based stains like those from gravy and baby food. 
Subtilisin Some clothing stains come directly from the human body instead of from food. This protein enzyme breaks down stains caused by left-behind keratin (found mostly in the dead outer layer of skin cells), which contributes to the grime a previous generation knew as ring around the collar.
Chelant   Diethylenetriamine pentaacetate is a chelant.  So, what’s a chelant? It’s a molecule that latches onto metals. If your wash water is hard, it softens it, enabling the enzymes and surfactants to work better. It also lifts stains that contain metal ions, like blueberries.
Calcium formate:  This chemical keeps enzymes from devouring each other over time or becoming deactivated when exposed to heat. To help insure they're still around when you need them, this substance is added to keep the enzymes "unactivated" until the pack is used. When it hits the wash, the calcium formate separates from the enzymes, leaving them free to assault your stained clothing
GAME TIME!
If we have time, we’ll play some fun science-related games to close out our day.  
[bookmark: _GoBack]Thank you for attending EVERYDAY SCIENCE FOR KIDS! We hope you had an awesome time!
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