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Atoms and Molecules: Chemical Reactions

What defines a chemical reaction?
‘ Part 1: Wet Lab.

Discuss and record preconceptions about chemical reactions. Then share safety rules.
A) Safety. Listen to the safety rules for today’s experiment. Write one of them down

here: Angwers will vawry: no-tasting; weaw gloves and goggles;, waft to- smell,
work over the troy

B) Observations. Write down your observations of the three substances:
Baking soda -  powdery, white, fluffy, solid, no-odov, small pieces
Calcium chloride - hawd, white; solid; no-odor, crunchy
Phenol red solution —  liquid, red; like coughv syrup, like water.

C) Procedure. (Class should do each step together.
Step 1. Put 1 teaspoon of baking soda into a sealable bag.

Step 2. Put 2 teaspoons of calcium chloride into the same bag.
Ask students if anything is happening yet.
Step 3. Place a test tube with 10 mL of phenol red solution into the bag and
hold it upright. Teacher demonstrates first. One partner holds the fube.
The other will remove the top in the next step.
Step 4. Remove the top of the tube. While holding the tube upright, squeeze
all the air out of the bag and seal the bag. (The test tube will stay in the
bag.) Have your parther make sure the bag is well sealed.

Step 5. Tip the tube of phenol red solution onto the solids. Mix gently from the

outside of the bag with your fingertips. (You can let the test tube fall to
the bottom.)

D) Results. Write down your observations of the reaction:

It hot! foauny,
W ’ Lﬂwegg% Share observations, then demonstrate flame test.
made a gay (CO,),

smells Like plastic; bubbly...

NOTE! Inform students that if their bags are filling with gas, they should open them a little!!
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Sections E and F will take a whole exfra 45 minutfe period. You
E) Further Experiments. (optional) may wish to skip to the BIG conclusion and section G.
You will now do 2 more experiments of your own design to figure out which reactants are
required to produce the heat, gas, or color change.

See the Be sure students keep
Teacher's EXPERIMENT 1 quantities the same as in
Guide the original experiment.

p. 13 for Circle your choices: calcium chloride

examples Sanotred s water

of combi-

nogons ” Write down what happened. Were heat, gas, or a color change produced?

and results.

You may color change: magentw, felt cool, no-goy produiced

wish to ask

some

groups fo EXPERIMENT 2

perform

porncgfor Circle your choices: baking soda

sXpel phenol red solufio arer

ments fo

igs;re = Write down what happened. Were heat, gas, or a color change produced?
covers all hot, no-gas, very pink! it
combina- FIERE
fions. H

F) Class Conclusions from Further Experiments.
{ 1 1 produced heat.
produced a color change.
~adciada, chdoridi rokinge SO ones o o’ s Liaiaids prOdUCGd a gdas.
Phenol red turns yellow below a pH of 6.6 (indiCating an acid) and turn3 pink above pH of 8.0 (indicating a base) It is in aque-
ous sofuﬂ?n, 5io in addifion fo the pbenofsuffonghfhelem you are adding water to the reaction. i
Not all chemical reactions produce heat, a color change, or a gas. The one thing that

Eﬂ‘ines all chemical reactions is that NEW substances are produced.

The BIG Conclusion: A chemical reaction produces NEW substances!

G) Reactants and Products.
What did we start with, and what are the new substances that we made today?

Reactants $ Products
(What we put in the bag) (What ended up in the bag)
1. calcivumn chlovide 1. cowrbon dioxide (CO,)
The water was not a reactant, so you write it above the 3
arrow. (It was a solvent, and allowed the other maol- . waler (HZO)
ecules to separate, so that the atoms could recombine
in new ways.) The phenol red was also not a reactant; it 4. éﬂru«_

was an indicator of pH.
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First infroduce LEGO kits, showing how fo line

O Kif, and 1 Layout Mat /Atom Key.

=
7

Each team of 2 needs 1 LEC

bricks up on the Layout Mat for easy counting
and cleanup. Then close kits, only opening as

needed for vocabulary.

Part 2: LEGO® Lab

A) Chemical Vocabulary.
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Matter can change in appearance.

Is it a physical change or a chemical change?
Here's how to decide: Answers may vowy:

4) Physical change - molecules are
the same before and after the

change, although the matter may
look different. LEGO compounds and
atoms are near each
other, but do not bond
(click) together.

Examples:

- - -

Hinfts:

1) Physical changes include making
mixtures, dissolving one thing in
another, and cutting or breaking
something.

2) All changes of state are physical
changes. A water molecule is the
same water molecule when it is ice,
when it is liquid water, and when it
is water vapor in the air.

5) Chemical change - new and
different molecules are formed.
LEGO compounds break apart,

and the atoms recombine, or
“re-click”.

Examples:
todaw’y reaction

rugting

digesting food

Hinfts:

1) All chemical reactions are
chemical changes.

2) New properties appear.

3) The bonds between the atoms are
broken and the atoms recombine
in new ways.

Demonstrate water changing state by
moving a few LEGO molecules around:

- lce: very slowly and close together,

- Water: faster and further apart

- Boiling water and water vapor: even faster

The carbon dioxide gas was produced
through the chemical reaction in the bag.
Be sure students don’t misinterpret it as a
change of statfe.

and further apart. Students love it if you allow
the molecules to fly into the qir as vapor.
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C) Practice Writing Chemical Formulas.
A chemical formula is an easy way to tell what atoms are present in a compound.
Use the “Atom Key” to find the chemical symbol for each element.

It is important to write your formula using the correct uppercase or lowercase letters.
The subscript number refers to the atom before it. Remember that "H2O" means there
are 2 hydrogen atoms and 1 oxygen atom. We write the subscript 2 for the hydrogen
but it is unnecessary to write the 1 after the oxygen.

Chemists have a complicated set of rules about the order of atoms in their formulas.
For this activity, we'll keep it simple, and list the atoms in order starting from the top of
the Afom Key.

Directions.

. Make something simple
1) Watch your teacher demonstrate how to write a formula. ki

in a funny shape

2) Build a compound with less than 10 LEGO bricks. (Don’t worry about whether it
would be areal compound. Build any shape/color you like!)

3) Write out the formula for YOUR compound here (write the symbols in the order of
the Atom Key, from top to bottom):

Answers wil vawy but will look something like: H Na,C,NO,

4) Trade your compound with your teammate and write out the formula for your
TEAMMATE's compound here:

Another sample: Na,Ca,C

Compare answers with your teammate. Do you agree? @N

5) Build a second molecule and name it.

My formula My Teammate’s formula

Look! These formulas follow more complicated rules but are still neat to see!

CH3COOH C19H14055 CHs CeH1206 NaOCl
is the formula for is the formula for is the formula for is the formula for is the formula for
vinegar! phenolsulfonphthalein methane gas! glucosel! bleach!

or phenol red|
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