Alchemy 101
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Professeure de la Fleur

[image: image2.wmf]
Dear Wizard-in-training,

Alchemy is the magic power of transmutation.  In this course, we will study how we can change one thing to something else.  This is one of the most important things a wizard can learn.  

All alchemy uses special potions to create a change.  We will also include a study about the properties of potions that we normally use.

YIWG,
Professeure de la Fleur
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The Properties of Potions
Each potion is different in its use and what it is made of but they are all liquids.  Of course what each potion does is so different that it is really important to be able to tell the different potions apart.  There are many ways to determine which potion is which. Some of these are the following; can you think of any others?

· Boiling point, when a liquid turns into a gas

· Freezing point, when a liquid turns into a solid

· What they contain, liquids are often made up of several different chemical or mystical mixtures 

· Acid level, liquids often can be separated by the amount of acid they have

· Sugar level, some liquids contain different sugar levels as well as different types of sugar

· Density, how heavy is the liquid – this is usually compared to water

· Smell

· Taste

· Colour

The Scientific Method

Not having powers as great as we have are, Muggles often have to use what they call, science to solve simple problems such as which potion is which.  Sometimes even wizard powers can’t be used, so it is important for us to learn these methods also …. Just in case!

Generally when approaching a problem, Muggles follow four steps:

1. Observation or Problem – They figure out what is the problem or what are they curious about exactly

2. Hypothesis – They try to figure out what the answer might be?

3. Experimentation – They try to figure out ways of testing to see if what they thought was right

4. Conclusion – They analyse what they have done and decide if their hypothesis was right or if they have to find another answer

For example:

Mathilda Groenveld was cleaning up my office and she managed to mix up all my potions.  I don’t know which is which anymore!  I need to make my special Fun potion for this evenings festivities and I really need a cup of Higgldy-Wiggldy Jumping Elixir.  I have a little bit that is still labelled.  I need to figure out which bottle is which!

My Problem: Which potion is which?

My Hypothesis:  I have narrowed my choices to six bottles which all could be the right one

Experimentation:  I will examine several properties of all the liquids including the one that I know for sure.

Conclusion:  I can then compare the results together and figure out which is closest to my sample.

Chromatography – how it works

Muggles known as chemists often need a way to separate substances such as dyes and chemical mixtures into their separate parts.  By knowing what is in something, they can figure out how to make it again or if there is something is there that shouldn’t be.  Today chemists can use sophisticated computers and other special equipment to make their job easier.  But somehow they still have to figure out what the parts are.

The most basic method is by the use of chromatography.  With chromatography the substance in question is made into a solution of some sort.  Sometimes it is already a liquid but sometimes the chemist must turn it into a liquid.  To make a liquid the solid or gas is dissolved with some sort of solvent such as water or alcohol.  

With paper chromatography, the liquid is placed in a container and a piece of absorbent paper is dipped into the solution.  As the paper absorbs the solution it climbs up the paper.  Because the parts all dissolve at different rates and weigh different amounts, they will separate as they are deposited at different distances from the original spot.

By comparing the results of tests done on single substances, the chemists can start to figure out what the pieces might be. 

Hydrometers – how they work

Because potions are made of different substances, each has a different weight or density.  Muggles commonly compare liquid density to plain water.  A hydrometer is an instrument that measures this density.  A hydrometer can also be set up with a special scale that predicts the sugar percentage of the liquid.

Make a simple hydrometer at home.  Use a straw with a small ball of clay to seal the end closed.  Put a little amount of salt to weight the straw down.  The amount of salt can be changed to make sure that the straw floats freely.  Let your hydrometer float in a glass of plain water and mark the level where the water and the air meet.  Now try and experiment with different solutions.  If the hydrometer floats higher than the water level, the new solution will be heavier than water (there is more weight in the solution to “hold” the hydrometer up).  If the hydrometer floats lower than the water level, the new solution is lighter than water.

Another very simple way to compare the density of a substance is to actually try floating something on the surface of the potion.  The only thing to think of is that the floating tester must be dry and clean before you try it on a new potion.

Litmus Paper – what is it?
Litmus paper is a specially treated paper that will turn colors according to how much acid or alkalis (base) is in a solution.  To use the paper you simply dip the paper into the solution wait for the paper to stop changing color and red means acid and blue means base.  Store bought litmus paper comes with a scale that will tell you exactly the level of acidity of the solution.

Make your own litmus paper at home.  Crush ½ cup berries and add some water to thin the juice.  Dip some paper strips into the juice and let them dry.  Once dry use this scale to judge the results of your testing. Depending on the type of berries you use, the color difference may be more or less obvious.  But still red means acid and blue means base.

Alchemy Recipes

Invisible Ink
Of course Wizards just have to use a clever spell to make their messages disappear.  But what would you do if you were sending a message to a Muggle?  You might frighten them too much by having an unexplained message appear before them.

Here’s something that you can do to transform your message into an invisible one.  Use a juice like lemon, orange, grapefruit or apple or even sugar water, milk, or clear pop!  Use a clean stick pen, brush or even a Q-tip and write your message onto a piece of paper.  Let the ink dry and send your message.  When it’s time to read the message, have your reader gently warm the paper with an iron or over a light bulb.

How to explain to a Muggle:  The solution contains compounds of carbon, which are almost colourless when dissolved in water.  When the heated, the carbon compounds break down, producing, among other things, carbon (the element) – which is black.

Toothpaste

Here’s how to create a potion that will clean your teeth with items often found in your house.

Small Recipe




Larger recipe
25 tablets of antacid tablets (calcium carbonate)
80 tablets of antacid (calcium carbonate)

1 teaspoon of baking soda



½ cup baking soda

A pinch of salt




1 teaspoon of salt

½ teaspoon of glycerine



¼ cup of glycerine

¼ teaspoon of water



1 ½ tablespoons of water

Method:

Crush the tablets, turning them into a fine powder.  Add the powder with the baking soda and salt.  Mix.  Add the glycerine and mix.  Add the water slowly mixing until it’s a nice paste consistency.  

Try:

· Add color by using a few drops of food colouring.

· Change the flavour by using fruit-flavoured antacid tablets (sort them and use only one color or you’ll end up with brown toothpaste)

· Make cinnamon toothpaste by using unflavoured tablets and add a few drops of cinnamon flavour extract and some red food colouring

“Possessed” Centre Piece

Years ago mothballs were made of naphthalene.  When you put them in a tall glass of water and added secret ingredients, the mothballs kept rising to the top and then sinking to the bottom for as long as half an hour.

Method:

Into one tall glass containing 2 cups of water stir 1 tablespoon of baking soda until it dissolves.  Break uncooked spaghetti into 1 inch pieces (or non-instant rice) and put them into the glass.  They will sink to the bottom of the glass.  Then stir in 3 tablespoons of vinegar.

How to explain to a Muggle: A chemical reaction produces carbon dioxide gas, which forms bubbles on the pieces of spaghetti at the bottom of the glass.  The bubbles float the pieces to the top.  There the bubbles break sending the pieces back to the bottom.  When the action starts to slow down, add a few more tablespoons of vinegar.

Paper Marbling  - also called Ebru (cloud art - from Persia) or Suminagashi  (from Japan)
How to change normal everyday plain paper into beautiful patterned works of art?  Try marbling.  Marbling consists of floating paints on a surface of thickened liquid, manipulating them to create patterns, then lifting the patterns onto prepared paper.

Our Method:

What you’ll need:

- Acrylic paint thinned down with water (approximately 1 part water to one part paint)

· Craft paint works fine

· Old film canisters work great because you can shake them

- Eyedroppers or straws

- Tooth picks

- Some sort of tray that is 1-2” deep and larger than the paper you are going to marble

· (10 x 14 baking tray works great)

- Wall Paper Paste or Liquid starch

- Water

- Paper – light construction paper or thicker drawing paper work well

- Newspaper

- Tongue depressors or Popsicle sticks

What to do:

Make a thick solution with wallpaper paste.  You may need to experiment a bit with the amounts.  Fill your tray so that it is at least ½-1 “ from the top of the tray.  This is called the bath.

Use your tooth pick or eye dropper / straw to gently put drops of paint on to the surface of the bath.

· If the paint mostly sinks to the bottom you may need to thin your paint some more or add more wallpaper paste to the bath.

Continue applying paint to the surface until you have mostly covered the surface and you are happy with the general effect.  Use whatever marbling techniques you’d like to finish the surface.  Now you are ready to marble.

Take a piece of paper and gently lower it to the surface (try to avoid air bubbles because the paper will not pick up the paint in those places).  Let go for a few seconds then pick up the paper holding it at two corners and let the excess water drip off.  Gently rinse the paper under running water.  Place the paper flat on a stack of newspapers to dry.

Now for the next print… You can either try to use the paint that is left on the surface or you can apply new paint.  Before more paint is applied to the surface, skim the bath by dragging another strip of newspaper across it. 

· A tongue depressor or Popsicle stick can be used to skim off the last of the paint.

Start all over by adding more paint and continue the process.

If the papers curl after they are dry you can iron them or keep them between some heavy books for a day.

Marbling Patterns:

1. Marble-like: drop paint, then create lines with a toothpick within the drop

2. Bull’s-eye: drop paint one color on top of another consecutively

3. Hearts: drop color or form bulls’ eyes, then pull the toothpick down the middle of the drop

4. Flowers: drop color and pull the toothpick towards the middle of the drop

5. Splatters: load a brush with paint and tap over the pan

6. Flames: splatter colors then comb from one side to the other several times

7. Arches or Scallops: splatter colors them comb from one side to the other, then from top to bottom
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