Disappearing Salt

1.  Get your materials.  You need:

Plastic cup
Cloth tea bag

Table salt
Water

2.  Prepare your materials.  Do this:

· Put about a teaspoon of salt into the tea bag.

· Fill your cup about ¾ full of water

3.  Read this but DON’T DO IT YET:

You are going to place the tea bag in the cup so that the bottom third of it is in the water, and the top hangs over the edge of the cup.  Don’t do it until AFTER you make your prediction.

Predict:

What do you think will happen?

4.  Make sure everyone in your group is ready, then put the tea bag in the cup.  You will want to observe carefully from the side for a few minutes.

5.  What do you think is happening?  What is falling out of the teabag? Write your thinking in your notebook.  Include a picture that shows what you think is happening.

5.  Now as a group, draw a line down the middle of your whiteboard.  On one side, draw a picture of the cup and the teabag.  Record your observations in words and pictures.  These should be observations only, so do not write anything here that requires an interpretation – only what you observe.

6.  On the other side of your whiteboard, construct a model to explain what you observe.  What is happening in the cup?  Your model should include the word “particles”.  You can represent your model in words and pictures.

Now we read.

We will use a protocol called the Summary Protocol.  Find a partner.

With your partner, you will read the first section of the reading (Salt) silently.  Feel free to highlight or mark up the text.

Then you and your partner will summarize that section in one or two sentences.  Decide what those sentences will be, and write them in your science notebook.

Then read the second section (Water) and again summarize in one or two sentences.

Salt
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The chemical formula of table salt is NaCl.  This means that there are (about) the same number of sodium and chlorine atoms in a crystal of salt.  The sodium and chlorine atoms alternate in the crystal structure, so the crystal looks like this:

The sodium atoms have a +1 charge and are much smaller than the chlorine atoms, which have a -1 charge.

Table salt – sodium chloride – is held together with loose chemical bonds.

Water
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The chemical formula of water is H2O.  This means that each hydrogen molecule has two hydrogen atoms and one oxygen atom.

The hydrogen atoms each have a  +1 charge, and the oxygen has a -2 charge.  So the molecule is balanced (2 positives from the hydrogens, two negatives from the oxygen).

But the two hydrogens are on the same half of the molecule.  So the positive charge is concentrated on one side of the molecule, and the negative charge is concentrated on the other side.

The hydrogen and oxygen atoms in water are held together with strong chemical bonds.

Dissolving People

Now we will be salt dissolving in water. Each student in the class will be an atom with a charge.  We will know your charge by the color of your party hat.

Yellow hat: positive

Blue hat: negative

1. Some of the class will be salt.  Each student will be either a sodium or a chlorine atom. To make a salt crystal, the students will line up in a few short rows.  Each student will touch the students next to them, but not grab them.  This represents the weak chemical bonds.

2. Some of the class will be water.  These students will form teams of three.  Two of the students will by hydrogen and one will be oxygen.  Water is tightly bonded.  To represent this, the students will link arms.

To show that half the atom acts positive and half acts negative, the hydrogen students will face one way, and the oxygen students will face the opposite way.

3. We will simulate dropping a salt crystal into water.

The salt will form a crystal on one side of the space.

The water will occupy the other side of the space.  We know that in the real world, the water molecules would all be touching, but we will keep a little distance between the water molecules so we can see what happens.

The water molecules have some energy, so they will be moving.

Then the salt crystal will walk forward into the water.

Remember that each atom will be attracted to atoms of the opposite charge.  So the positive atoms (sodium and hydrogen) will be attracted to the negative atoms (chlorine and oxygen).

The atoms in the water molecules may not let go of each other – they are tightly bonded.  But the atoms in the salt are just as attracted to the atoms in the water as they are to the other atoms in the salt.  So if a hydrogen bumps into a chlorine atom, the chlorine may stick to the hydrogen and be pulled off the crystal.

4.  Once you have seen what happens in our simulation of dissolving salt, review your model on your whiteborad and revise as necessary

5.  After we review the models in class, record your model in your notebook.

Teacher Notes:
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Sense Making-Write thinking in NB
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Crosscutting: Energy and Matter

                        Scale, Proportion, and Quantity

S and E Practices: Obtaining, Evaluating, and Communicating Information




Developing and Using Models

