Kinetic Theory Inquiry Lab

Purpose: To observe color changes in the chemical reactions of gases and to interpret these changes in terms of kinetic theory.

Materials: 

Petri dish with cover, Pencil, Paper, Cotton swab, beakers of ice and warm water

Bromthymol blue indicator (BTB), universal indicator

KI, HCl, NaOH, NH4Cl, NaNO2, NaHSO3
Procedure:

Trace petri dish on paper and draw 4 straight lines across paper dividing dish into 8 sections. 

Use a penny to make a circle in the center (This is your reaction spot)

Place petri dish over circle 

Place 4 small BTB drops along each line evenly spaced away from center dot.

Mix 1 drop each of HCl and NaHSO3 in center spot and immediately cover petri dish

Record observations

Use a cotton swab to soak up center mixture and add 1 drop each of NH4Cl and NaOH.

Record observations

Repeat procedure-using KI instead of BTB as indicator and NaNO2 and HCl in center.

Record observations

Extension:

Alternative tests to perform

Change size of drop of indicator

Use universal indicator instead of BTB

Change temperature of reactants.

Questions:

1. Describe what changes occurred in the drops over time.

2. What conclusion can you make about the gases behavior that were produced?

Homework

Analysis and conclusion:

1. Write a balanced chemical equation for each reaction in the center of the dish.

2.  Indicate in each case what gas was produced.

3. Write some general assumptions about gases behavior based on your observations.

4.  BTB is a liquid solution do you think any of the assumptions about gases will also apply to a liquid? 

Teacher Notes Kinetic Theory Inquiry Lab

Lesson is presented prior to gas laws and states of matter

Class period is 40 minutes

Students are required to write purpose, materials and lab procedure in pictorial form the night before.

Solutions:

1.0 M HCl

0.04% Bromthymol Blue

0.5 M NaOH

1.0 M NH4Cl

0.4 M NaNO2
0.1 M KI

0.2 1.0 M NaHSO3
Equations:

1)   NaHSO3  +   HCl  →   NaCl  +   SO2  +  H2O

2)  NH4Cl  +  NaOH  →  NH3  +  H2O

3)  3 NaNO2  + 2 HCl → 2 NO +  2 NaCl +  H2O + 3 NaNO3 

Students will not get this and you will have to tell them the equation but have them balance it.

Continuation of Unit

Next Day Students will discuss results of class and extensions and develop class assumptions Kinetic theory and its applications to Gas Laws

Homework 

Look up the kinetic theory of gases in your book and explain how this experiment supports the theory.

Kinetic theory is used to explain properties of gases.

What properties of gases did you observe that can be explained by the kinetic theory?

Next Day Students will exam Kinetic theory and its applications to properties of gasses

