Ok, here’s my 2 cents worth:

> 1) What are your favorite items to freeze?

Miniature candy bars....then we all get to gnaw on them....snickers are the best.

> 2) Does anyone know about a demo in which the color of light output by

> an LED is changed when frozen?

I think you use an LED that normally changes color with resistance....hence the color change when the resistance goes down upon cooling. I don’t know the specifics though.

> 3) Any hints on the levitating superconducting magnets demo—including

> proceedure tips, what kind of magnets and where to get them?

I have this in a ‘kit’. The ceramic is mounted in brass and the whole thing is in foam. I take the thing out and put it in a styrofoam cup that’s been cut down to the level on the top of the brass. This way, my foam doesn’t keep getting frozen. The magnets are tiny neodimium disks...about 3 mm across and 1 mm thick. We use the camera to project the demo.

> 4) Does anyone know of something whose sound changes significantly when

> frozen?

A lead bell....I think Zig does this one...

> 5) Any other ideas for liquid nitrogen-the more spectacular and dramatic,

> the better?

The banana hammer is always good.

If you cool the ring of the jumping ring demo, you can get it to jump REALLY high.

Freezing and smashing a racket ball is good.

If the class isn’t too big, LN2 ice cream is an option.  If you’re looking for a lab, try using liquid nitrogen instead of hot water in a latent heat lab.
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> I am looking for ideas for demos to do with liquid nitrogen.

>
> 1) What are your favorite items to freeze?

Candy bars are really good.  Carnations are one of the best flowers to freeze and smash.  Lots of fragile petal spread out, unlike a compact rose bud.

Pour LN2 into a bucket of really hot water.  Makes a great cloud.

Put hot dogs into the fingers of a latex glove, then put on your hand.  Submerge your ‘hand’ in the LN2 and smash your ‘finger’s with a hammer when they are frozen.  Then show all the horrified people your really ok.  And tell them that you could really do that if you wanted to.  In fact, wouldn’t that be fun to do to Osama Bin Laden?

> 2) Does anyone know about a demo in which the color of light output by

> an LED is changed when frozen?

LED color doesn’t drastically change, but if you sand off as much insulating plastic as possible, the LED stays cooler and you can pump amps through it before burning it out.  It’s really bright before turning some ugly color just before burning out.  Use a non-silvered thermos bottle for this to minimize condensation.>>
> 3) Any hints on the levitating superconducting magnets demo—including

> proceedure tips, what kind of magnets and where to get them?

Little cube of SmCo or NdFeB work well.  I like Duramagnetics in Toledo, OH.

Others like Dowling.

> 4) Does anyone know of something whose sound changes significantly when

> frozen?

Lead bells.  Bang on frozen rubber tubing, sounds quite different from room temperature rubber tubing.

Cut a point into the end of latex tubing with sissors.  Insert a pencil in the tube to hold it straight.  Using some pliers, submerse this in LN2.  Take out, quickly remove the pencil and pound the rubber nail in to a block of wood.  You can use a regular 2 x 4,  but you will likely crack the rubber before significant penetration is made unless you’re really careful.  Buy a block of bass wood from a local woodworking shop (not Home Depot).  Try Woodworker’s Warehouse.  It’s much less dense, but don’t share that info, because it’s still impressive.

> 5) Any other ideas for liquid nitrogen-the more spectacular and dramatic,

> the better?

I like to pump on LN2 poured in a watch glass that is supported by 3 rubber stoppers at the edge.  Make frozen nitrogen.  As soon as you let in a little air, the stuff immediately turns back to liquid.  Really neat.  Fun to watch the process several times.

For those of you interested, I bought an Alcatel 2021 Pascal Series pump to do all my low vacuum demos.  It’s a fast and quiet pump.  That’s the pump I brought to Rochester this summer.  If you need more info on this, let me know, otherwise just contact your Alcatel Vacuum Products rep.
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>>3) Any hints on the levitating superconducting magnets demo—including

>>proceedure tips, what kind of magnets and where to get them?     

We get them from Colorado Superconductor, on the web at:  www.users.quest.net/~csconductor
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Try making liquid oxygen from LN2..

Check the movie off the NCSU website:

http://demoroom.physics.ncsu.edu/html/demos/188.html
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>4) Does anyone know of something whose sound changes significantly when

>frozen?

Lead. You don’t have to make an actual bell. A lead plate small enough to fit inside a dewar will show a dramatic difference between the sound at room temperature and liquid nitrogen temperature when struck by a small object.

>5) Any other ideas for liquid nitrogen-the more spectacular and dramatic,

>the better?

Get a battery, a low voltage light, and a coil of copper small enough to fit inside a dewar, such that at room temperature the resistance of the copper coil is too high to allow enough current to light the bulb. Hook the circuit up. Place the copper coil inside the nitrogen. After cool-down, the bulb will light.

Place a piece of rubber hose inside a dewar of nitrogen. While the rubber is cooling down, it will boil nitrogen inside the tube, which will spurt out. Walk around the audience and spirts them with the nitrogen. I tell my audiences that I like to have the audience participate in the demonstrations. When the rubber hose is cooled, remove it and snap it in your hands.

Ice bomb - Take a galvanized piece of coupling with two end caps. Fill it completely with water (best to do this in front of the audience). Tighten it as tight as you can with two wrenches. Put it in an empty milk carton.  This milk carton sits on a protective wood board (so that the table isn’t damaged) and there is a metal shield you will place over the carton. Place the shield. This shield has an open top so that you can pour the nitrogen in - use a full liter. Place a lead plate or other heavy piece of metal over the top. The bomb will explode after 2-5 or so minutes. DO NOT DO THIS DEMO WITHOUT THE PROTECTION DESCRIBED.

Pour nitrogen over an inflated balloon. Let the audience see the collapse and the re-inflation after warm up.
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I’ve never done the ice bomb thing.  How loud is the bang?  I imagine small pieces of metal fly around with pretty speed.  How damaged is the metal shield?

> Ice bomb - Take a galvanized piece of coupling with two end caps. Fill it

> completely with water (best to do this in front of the audience). Tighten

> it as tight as you can with two wrenches. Put it in an empty milk carton.

> This milk carton sits on a protective wood board (so that the table isn’t

> damaged) and there is a metal shield you will place over the carton. Place

> the shield. This shield has an open top so that you can pour the nitrogen

> in - use a full liter. Place a lead plate or other heavy piece of metal

> over the top. The bomb will explode after 2-5 or so minutes. DO NOT DO THIS

> DEMO WITHOUT THE PROTECTION DESCRIBED.

>
> Pour nitrogen over an inflated balloon. Let the audience see the collapse

> and the re-inflation after warm up.
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You already have some good ideas here, as your questions suggest experiments to do when you have a dewar of LN2.   I bet tap-l and chemed-l both have archives with tons of info.   Be careful.

1).Freeze small light things, as the heat capacity of LN2 is not huge. flowers, old rubber gloves.

2.)Just do it.  Then buy some more LED’s, they don’t survive the experience.  Experiment with colors.

Green changes to yellow.

3.)Buy a commercial superconducting ceramic disc set and they will include a cubic magnet, or  1/8 “ cube NIB magnet from http://www.wondermagnet.com.  Draw a pattern on the magnet with a sharpie to see rotation more clearly.  Styrofoam cups make great insulating holder/stand.  Use a razor blade to cut them to the right depth for your ceramic disk.

4.)Bang a sheet of lead into a bell, install a clapper and rod handle.  Small and light freezes faster than big and heavy.  Aluminum hard drive platter on monofilament, or old phone bells, should sound different at low T.  Use two for room temperature/ LN2 temperature comparison.

5.)Then there’s safety.  Liquid nitrogen is not like water.  More like gasoline in viscosity, so it pours differently.  It is very cold.  Very fast frostbite potential.  It boils and spits when it hits hot beakers and other surfaces, which to LN2 is anything it hasn’t been sitting in for a while.  Contained it will burst most containers.  It can condense oxygen from the air, and liquid oxygen can result in a wicked fire hazard if it soaks something flammable.

That said, using plastic bottles to elevate plastic trashcans is a well-loved demonstration, http://www.fas.harvard.edu/~scdiroff/lds/videos.html at the bottom, 3.2 meg quicktime.

The entire system was calibrated outside for ultimate height of trash barrel.  Not for the inexperienced or those inclined to double the charge for the hack of it.
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>5) Any other ideas for liquid nitrogen-the more spectacular and dramatic,

>the better?

Here is a pretty spectacular demonstration with liquid nitrogen that I saw at the Pacific Science Center in Seattle during the summer. I haven’t seen it described before.

The demonstrator had a 2-liter soda bottle attached by a short cord at the neck to a 10-pound weight. He poured about a cup of liquid nitrogen into the bottle, quickly capped the bottle, and dropped the whole thing into an oil drum full of water.  After a few seconds of expectant silence, the water exploded out of the oil drum drenching the demonstrator, who had calmly stood by, and wetting nearby audience members. At least half the water in the oil drum had been expelled.
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>I’ve never done the ice bomb thing.  How loud is the bang?  I imagine 

>small pieces >of metal fly around with pretty speed.  How damaged is the metal shield?

I should have added that a 1-1/4 inch coupling is what we use, but 1-1/2 inch ones should work too.

Results are variable. 15 to 20 percent of the time there may be no explosion, though I think this is due to instructors not tightening the coupling pieces as much as they can. Another 10 percent of the time there may be a small pop, hard to hear. The rest of the time is loud. Sometimes surprisingly so.

Back in 1993 I gave a demo show at Caltech. The person in the audience sitting closest to the ice bomb complained after the explosion that I had no right bringing such a dangerous device into the room. I tried to assure him that despite the loudness of the explosion, everyone was perfectly safe because of the protection. That not once in hundreds of times have any explosive debris gotten past it.

The inside of our steel shield is badly nicked. One of the profs told me that (before my time) when they were testing the device for the first time, they didn’t think they needed protection (they were used to the wimp commercial version) and the coupling exploded with enough force to embed pieces into the walls of the room. Fortunately no one happened to be in the way.
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I do several demos involving LN2, but from what I read, you have a pretty good start.  A couple of different things I do with it is:

1.
Pour it over a He balloon.  Talk about why a He balloon sinks and floats.

2.
Get a block of dry-ice, and put some dry ice in a balloon and seal it off.  The dry ice will inflate the balloon as it warms up.  Pour the LN2 over the CO2 balloon and the dry ice comes back.

3.
Pour some LN2 in a box lid (what our paper comes in) or a large container.  Blow some soap bubbles into it.  The bubbles will sometimes freeze, shrivel up, but sometimes still float.  If you try touching them, one side of the bubble will melt making a crescent bubble

4.
Cut off the corner of a large (1-1.5 gal) zip-loc bag.  Insert a cork with a hole in it into the corner of the bag.  Insert the cork into a large test tube.  This way, a plastic bag is securely fixed to the test tube (kinda like putting a balloon over a test tube, but replacing it with a zip-loc and cork).

a.
Fill the zip-loc with oxygen gas.  Set the test tube in a cup of

LN2.  In a few minutes, the zip-loc will collapse and there is a bluish liquid in the test tube.  Using a very strong magnet, I can demonstrate how LO2 is slightly attracted to magents.  Another thing with LO2 (USE EXTREME CAUTION...PRACTICE THIS BEFORE PRESENTING TO THE STUDENTS WITH A SAFETY SHIELD!)  Soak a wooden dowel and paper towel (or tissue) in the LO2.  Remove them from the LO2 and using tongs and the proper safety equipment, light them.  The wooden dowel will sometimes burn like a torch.

b.
Fill the bag with H2 and set the test tube in the LN2.  Even after several minutes, nothing will happen.  The temp. of the LN2 isn’t cold enough to liquify H2.

c.
Fill the zip loc with methane (CH4) and place the test tube in LN2.

After a few minutes, the methane will liquify and sometimes partially solidify.  USING EXTREME CAUTION AND ASBESTOS GLOVES AND SAFETY EQUIPMENT, light the top of the test tube and turn off the lights.  A flame will form ontop of the test tube.  Quickly and carefully, with your free hand, touch the bottom of the test tube.  The methane will boil (sometimes boil over), and the flame will go from being small to a large inferno and quickly dies down to its normal size.  My students really liked that demo.

To see a few pictures from the methane, you can check out my website at:

http://www.crestview-richland.k12.oh.us/Teacher/Souder/Homex.html Click on “Chemistry” and then click on “Pictures”.

Since I have the block of dry ice, some other things I also demonstrate are:

1.
I also demonstrate what happens when you push the edge of a quarter into the block of dry ice.  If you do it right, the quarter will rattle back and forth.

2.
My “earth bound engine”.  Put some pieces of dry ice in a beaker of water.  Place a water balloon over the top of the beaker.  The air will bounce the water balloon ontop of the beaker...giving it an engine sound.

3.
Put the dry ice in a large tub of water.  Blow soap bubbles over the tub of water.  The bubbles will float on the CO2 layer.  If a bubble lasts long enough, you can see it begin to expand and sink as the CO2 diffuses into it.

4.
Demonstrate that you can siphon and pour gases, just like a liquid.  To check if the CO2 is present, use a small lit candle.  I’ll pour the CO2 in a large beaker or 2L pop bottle, use a rubber tube, siphon the gas out of one container into a second container.
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Making Ice Cream with Liquid Nitrogen

Vanilla Ice Cream Recipe

8 eggs

3 cups of sugar

8 cups (2 quarts) whipping cream

4 cups(1 quart) milk

8 tablespoons vanilla extract

Chocolate Ice Cream Recipe

3 eggs

1 cup of sugar

4 cups (1 quart) half and half

2 cups whipping cream

1 cup chocolate syrup

1 tablespoon vanilla extract

3 cups milk

Beat eggs at medium speed of an electric mixer until frothy.  Gradually add sugar, beating until thick.  Add the rest of the ingredients: mix well.  You can store this mixture overnight in the refrigerator until your are ready to add liquid nitrogen.  Each recipe will make about one gallon of ice cream.

Use heavy cotton gloves, a large stainless steel mixing bowl, a large wooden spoon and about a gallon of liquid nitrogen.  Pour the ice cream mixture into a stainless steel mixing bowl and use a wooden spoon to mix it with.  Wear a glove to hold the mixing bowl.  Have a friend slowly pour in the liquid nitrogen as you keep stirring the mixture.  Don’t allow the mixture against the bowl surface to become hardened.  Continue pouring in liquid nitrogen and mix until it becomes a frozen smooth texture.  If lumps occur, smash them with the wooden spoon until they are smooth.  Then serve.  Yummy!

Recipe borrowed from Harvey Mudd College, Claremont, CA..

