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Easy & Quick Demonstrations

Chabot Observatory and Science Center

Suspended Ice Cubes
Put water into one beaker and alcohol into the other.  Toss an ice cube into the water and then into the alcohol.  Kids will be surprised since the ice cube sinks into the water.  You can play 20 questions (yes or no answers only) with them, or get them to write observations and hypotheses.  Alcohol is the least dense, then ice and water is the most dense.

Or, pour water into a beaker.  Throw in several ice cubes.  Carefully pour alcohol over the ice cubes and have it ready for students to see as they walk into the room.  The ice cubes appear to be suspended in the middle of a liquid.  Which is more dense, ice or water?  (water)

U-Tube with Alcohol and Water
Fill a U-tube (glass or plastic tubing from a hardware store or aquarium shop) with alcohol on one side and water on the other.  Color both substances the same color and pour liquids, one on one side of the tube, the other on the other side of the tube.  Atmospheric pressure pushes both sides of the tube equally, but the alcohol rises higher than does water due to its lesser density.  It is fun to set this up before class and suspend a large magnet over one side or a bright light over one side.  Let the kids wonder about "light pressure" or magnetic fluid!

Mixing Alcohol and Water 
Students fill a 15 X 120 mm test tube half-full of water, then carefully fill it to the top with alcohol.  They then hold the tube in one hand and place the thumb over the opening of the tube, making sure there is no air bubble.  When all students in the class have prepared their tubes, you then tell them to carefully turn their tubes upside down.  The tube gets hot, the thumb is pulled in, and the resulting new volume is less than what was there initially.  When the alcohol mixes with water, stronger hydrogen bonds form between the water and alcohol molecules.  Since the new hydrogen bonds are stronger than the old intermolecular forces between water and between alcohol molecules, energy is given off in the form of heat, and the molecules "cozy up" to each other more, reducing volume.  

Floating Penny.  Take a post-1982 penny and file a little copper off of two opposite edges to expose the zinc underneath.  Scraping the side of the penny on a sidewalk will also do the trick.  Toss into a small beaker, pour about 50 mL of 6M HCl into the beaker and leave overnight.  The zinc will react with the acid, leaving the copper foil and the hollow penny will float.  Take care with the acid; flush down drain with lots of water and rinse penny well before handling.  If left for more than 2 days, the acid will then react with the copper and you'll have a blue solution of Cu2+ ions and no penny.


Zn(s) + 2HCl(aq) -----> H2(g) + ZnCl2(aq)

Mole Sample Collection.  

Measure out a mole of different elements and compounds (this is the molar mass).  Put into a small container and label.  Pose to students, "how many grams are there in this mole of carbon?" etc.  In a few minutes of this show and question, students will begin to understand the meaning of molar mass.

H2SO4 + sugar demo + worksheet

See handout.

Luminol
This is a new recipe taken from the Flinn Scientific ChemFax publication 629.00.


•weigh 0.2 g of luminol


•weigh 4 g of potassium ferricyanide, K3Fe(CN)6


Mix these together thoroughly


•weigh out 64 g of Clorox 2 bleach powder

Mix these thoroughly, and then pour back and forth between two 400-mL beakers, taking care not to inhale the dust (use a hood if possible).  Or, you may mix them in a baggie.

The mixure can be stored indefinitely until you are ready to use it.

To use, add about 3 teaspoons in a 600-mL tall form beaker.  Use the magnetic stirrer or stir with a glass rod.

Ocean in a Bottle/Mini-Ocean in a Beral Pipette
Buy a bottle of mineral oil.  Empty out half of it and refill the bottle with colored water.  You can float a plastic toy on the interface if you like.  OR, make a micro version of it by filling beral pipettes about half full of oil and finish with colored water.  Tie a knot in the stem and use as table favors.  Baby oil is too "thin," and will not be satisfactory.  Cooking oil works well also.  You can put these at a station and ask kids which is oil and which is water (many will get it wrong, mistaking viscosity for density).  The bottle can be used all year for a number of things, like density, viscosity, solubilities (the food color is soluble in water, not in oil), polar and non-polar intermolecular forces; phases (NOT states; there are 2 liquid phases), etc.  You'll find many more applications with use.

Dry Ice in Basic Solutions with Acid-Base Indicators (Chemical Demonstrations, Shakhashiri, vol. 2, p.114)

This is an adaptation of the recipe found in the above reference.  Since this must be set up fresh each time for each class, I have found a much faster way for set-up than is described in the reference:

•Set up 10 large graduated cylinders in 5 pairs.  If you are short the liter size, you may use 5 smaller ones for the controls.  Cut-off 2-liter soda pop bottles work well also.  Use a large pitcher or beaker for mixing solutions.  

•Pair 1:  put enough tap water into your mixing pitcher for both cylinders.  Add methyl red.  Make intense colors.  If the solution is not yellow, stir in a little NaOH (any concentration) until it is yellow.  I find that our tap water is basic enough that I don't have to add any NaOH to several of them. Warning:  don't overdo the NaOH or the dry ice won't be able to shift the pH enough to make a color change.  Pour the solution into the pair of cylinders, and place them side-by-side. 

•Pairs 2-5:  repeat the above procedure using other indicators.  I like the ones listed below. 

•When you begin the demo, you will have 5 matched pairs of graduated cylinders.  Drop the dry ice into one of each of the pairs.  The second cylinder for each pair serves as a control and is unchanged.  The color changes are:


Pair 1:
methyl red:  yellow(basic) to red


Pair 2:
bromothymol blue:  blue(basic) to yellow


Pair 3:
phenolphthalein:  pink(basic) to colorless


Pair 4:
methylene blue and methyl red:  green(basic) to burgundy


Pair 5:
phenol red:  red(basic) to yellow

Obviously, almost any indicator will work (rival school colors to your own, for example).  The trick is to make the pH just a little higher than the acidic color before you begin.

Observing the Triple Point of CO2
Pulverize some dry ice.  Stuff it into a wide-stem beral pipette.  Fold over the stem and hold tightly with a pair of pliers and lower it into a plastic cup of cool tap water.  Just as the CO2 melts, the pressure is too much and the whole thing blows up.  DO NOT USE GLASS!  You can draw the phase diagram and show that as the solid warms and comes under higher pressure, the liquid phase can be seen.

Vacuum Packing
Get a very large clear garbage bag and have a student step inside.  Shove the vacuum hose into the bag and gather the bag around the neck.  Be careful that the student gets air for breathing!  Turn on the vacuum and observe vacuum packing.  The machine is pulling air out of the bag and the greater atmospheric pressure pushes the bag inward.  Mother nature never sucks, but is very pushy!

Comparative Combustion of 3 Alcohols
Get 3 evaporating dishes and put a small amount of methanol (CH3OH) into one dish, a small amount of ethanol (C2H5OH) into another dish and iso-propyl alcohol (C3H7OH) into the third.  Turn out the lights and ignite all three dishes.  Have students write the balanced equations for the complete combustion of each of the 3 alcohols:



CH3OH(l) + 3/2 O2(g) -----> CO2(g) + 2 H2O(g) + heat



C2H5OH(l) + 3 O2(g) -----> 2 CO2(g) + 3 H2O(g) + heat



C3H7OH(l) + 9/2 O2(g) -----> 3 CO2(g) + 4 H2O(g) + heat

Note that with increasing numbers of carbons, the amount of CO2 produced goes up; our gasoline is mostly octane (C8H18), which produces much more CO2.  However, note that the methanol burns very cleanly and as the number of carbons increases, burning becomes much more dirty.  There is not enough oxygen in the air to allow complete combustion of molecules with more carbons, and so soot (elemental carbon) is produced.  It may be assumed that carbon monoxide is also produced:


C8H18(l) +    ?    O2(g) ----->    ?   CO2(g) +    ?   CO(g)  +    ?   C(g)  +    ?   H2O(g) + heat

Note that this equation may be balanced many ways.  Even though a larger hydrocarbon (or other fuels like alcohol) produces more energy than a smaller hydrocarbon, the combusion of these in air restricts the amount of energy released since combusion is incomplete.  Remember, chimney fires can be caused by a buildup of soot on the chimney walls.  We use charcoal to barbeque!

This lends itself well to a discussion of fuels, CO2, greenhouse warming, etc.  Also, every year, people die due to burning a fuel inside a closed environment, like a barrel burning paper inside a garage or warehouse, or inside a house when they bring their charcoal hibachi inside to warm themselves or to cook.

Burning $20 Bill
Mix alcohol and water (about 2 parts rubbing alcohol and 1 part water, or half and half) in a beaker or shallow bowl.  Using tongs that have rubber tips (cut off bunsen burner tubes and slip onto tips), dip the bill into the solution, lift out and ignite.  The bill will not burn since the energy from the combustion of the alcohol is going into evaporating the water, and evaporation is cooling, so the bill never gets hot enough to combust.  WARNING:  methanol burns hotter and will burn your money!



C3H7OH(l) + 9/2O2(g) -----> 3CO2(g) + 4H2O(g) + heat



H2O(l) + heat -----> H2O(g)

Gum Remover.  Get a can of gum remover or propane and squirt a few milliliters into a long plastic thermometer storage tube or a baggie. It feels quite cold and as it absorbs heat from your hand, it boils quite readily.  This helps advanced students understand the concept of vapor pressure; the higher the vapor pressure, the more readily something will boil, that is, the lower the boiling point and the weaker the intermolecular forces.  Gum remover can be gotten from your custodian or from a custodial supply store.

Tissue Rocket.  Take a very thin piece of tissue paper.  If your school has any old dittos lying around, the tissue below the ink surface works very well.  Students tell me that some very thin paper candy or cookie wrappings work too.  Make 4 folds lengthwise and set upright in a triangular shape (2 sides overlap).  Ignite on the top of the tissue, count off, and watch the launch.  The hot air above the paper is less dense than the air around the tissue, and therefore the pressure of air above the tissue is less than below it.  The greater pressure lifts the tissue into the air.  If students try to find the mass of a hot object, it will appear to be less than it actually is due to this effect.

Counting the Number of Molecules in the Room
see handout
Calculating the Number of Atoms Needed to Write Your Name 

see handout

Tyndall Effect, or Sunset on an Overhead
For overhead demos, use an old file folder with a hole cut out in the middle so that the glare of the light does not interfere with the demo.  For this one, you can cut out a palm tree to place over the hole.  In a 600-mL tall form beaker (if you have it), stir in a heaping teaspoon of sodium thiosulfate (Na2S2O3) (photographer's hypo), stir to dissolve.  If you have a small flashlight or a laser pen, shine it through the side and discuss dissolution and solutions.  





Na2S2O3(s) -----> 2Na+(aq) + S2O32-(aq)

Then, squirt in some HCl (any concentration, 1M works fine), stir, play some Hawaiian music and watch the sun set on the overhead.  Have students observe the beaker directly too and discuss why the sky is blue, and what conditions are necessary for a pretty sunset.  Colloidal sulfur is formed.  Use the light again to show scattering.  Particles are suspended, scattering light, just like our air scatters light and bends it to make the blue sky and the red sunset.  Dispose down drain with lots of water.  The  sulfur smells!  I've not been able to find the equation for this latter reaction.

Scooting Glue
see handout

Spray Invisible Sign   

Using a solution of phenolphthalein, paint your message on a long piece of paper towel.  When dry, the message is invisible.  Spray the towel with household ammonia solution.  The message appears in pink.  Ammonia in solution is a base.  As it dries, the message disappears again.  Your sign can be used many times.

Message with polyacrylamide "invisible crystals."  Soak about 1/2 spoonful of dry beads for at least 1/2 hour and put wet into a beaker that is over a message on the overhead projector.  Pour water into the beaker.  The "crystals" become invisible and your message can be read.  These can be purchased from Flinn Scientific as "ghost crystals" or, much cheaper and easier, from a large garden store as a water storer that keeps soil moist in potted plants.  One brand is Soil Moist and is carried at Orchard Supply.  Flinn's demonstration has you tie a string around one "crystal" when it is moist.  You then suspend it in a beaker of water.  The "crystal" is totally invisible.  Lifting the string out reveals the "crystal."  When you let the granules dry out, they can be stored again, though they will be stuck together until re-hydrated.  These also allow me to have many house plants which I usually forget to water; this stores water and keeps soil moist.  You have a sample.

I hope you find these to be helpful.  Don't hesitate to contact me if you want more information.

Tanya Phillips, science teacher, retired


(510) 524-5158


914 Cerrito St.





tphill1047@aol.com



Albany, CA 94706








