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Hydrogen Boom Lab
The purpose of this experiment is to illustrate the concept of a limiting reagent in chemical reactions.  Chemists will combine quantities of solid zinc metal and hydrochloric acid in order to produce an expected amount of hydrogen gas.  Understanding of the chemical reaction along with stoichiometric calculations will predict the amount of gas produced.  
Materials needed:

medium size graduated cylinder

electronic balance

250mL Erlenmyer flask

rubber balloon



zinc metal


hydrochloric acid

long match



calculator


Periodic Table

Pre-lab Questions:
1. Write and balance the chemical equation for the reaction of zinc with hydrochloric acid.  Predict all products and give states of matter.

2. Molarity is a unit for measuring moles in a solution, typically in moles per liter (mol/1L) and designated with M.  A 3 molar solution of sodium hydroxide (3M NaOH) contains 3 moles of NaOH in one liter of water (3 mol NaOH/1L H2O).  Knowing that 1 mole of any gas at STP is 22.4 liters, calculate the volume of hydrochloric acid needed to produce 750mL of hydrogen gas.  Show all work including units.  
3. What is the mass of zinc needed to produce 750mL of hydrogen gas?  
Procedure
1. Gather all materials for the lab including safety gear.

2. Your group will be given an amount of zinc to use.  All groups will have a slightly different mass.

3. Measure out your zinc to the nearest tenth of a gram.

4. Inflate the balloon once and release the air. This is to release the initial tension of the rubber.

5. In a 250mL Erlenmeyer flask add 100mL of hydrochloric acid.

6. Add the zinc to the inside of the balloon with a dry funnel.

7. Stretch the balloon end over the opening of the flask without dropping the zinc into the flask.

8. Predict how the addition of the metal to the acid will affect the overall weight of the system.
9. Lift up on the balloon and shake the zinc into the flask.

10. Record your observations.

Data Table

Create a data table for all measurements taken (weights of samples used, moles, formula mass, mole ratios, and observations versus time).  

Analysis

Each group used a slightly different mass of zinc and hydrochloric acid.  Compare your results with others.  Do the results make sense in terms of the amount of chemicals used?  Produced?  Be specific
Theoretically the same experiment could be conducted with a 0.1 molar solution of acid (0.1 M HCl) and completed with two samples of zinc.  Zinc A is 1.2 grams and Zinc B is 0.6 grams.  One balloon would be twice the size as the other when the reaction is complete.  Why?  Use words and calculations to justify your answer.

If a third experiment is conducted with 2.4 grams of zinc is used, then the balloon would have the same volume as Zinc A.  Why?  Of the hydrochloric acid and zinc, which one is the limiting reagent?  Explain.
Ask the instructor to supervise as you combust the hydrogen gas produced.  Based on your results, what volume of water vapor did you form?  Show calculations.
