
 CHMY 171 

Lab 6 

Chemical Reactions
Introduction 
One of the most important laboratory skills in chemistry is the ability to perform chemical reactions by deciding which reagents to use, how much to use, how to isolate the desired product in its pure form, and how to calculate the % yield of the reaction to gauge its success. In the first part of this lab, your goal is to perform a chemical reaction in which Na2CO3 is converted into NaCl.  You must decide how to set up the reaction in every way.  You must also calculate the percent yield for your reaction.  Your goal is to make 1.000 g of NaCl, so you will have to perform some stoichiometric calculations to determine what reactant quantities to use.  In Part 2 of the lab, you will be given an unknown compound.  Its identity will be one of the following 4 possibilities: Na2CO3, NaHCO3, K2CO3, or KHCO3.  Your job is to determine the identity of your unknown.  The 4 unknown possibilities are very similar in their physical and chemical properties, so careful consideration will be required to distinguish between them.  Read this entire handout before beginning, so you can develop the best plan of attack.  If you do more preparation prior to lab and at home between lab periods, it will be more likely that have success in the lab and avoid running out of time.  Check with your lab syllabus or instructor to determine when the final lab report is due.
Procedure 

PART ONE: Synthesis of NaCl

1. Before coming to the first lab period, use your text book, the lecture slides, the internet, the library, and your brain to come up with a chemical equation for the reaction you plan to do in lab.  You should prepare ideas for the reaction by at least considering what chemical(s) could be added to Na2CO3 to make NaCl.  In the earliest planning and brainstorming stages, don’t limit yourself.  Consider what aspects of the reaction must be controlled.  In addition to determining all of the reactants that should be added, you must consider how much of each reactant should be added, which reactant you want to be the limiting reagent and which should be in excess, whether a solvent is necessary, what glassware should be used, how you plan to isolate the final product, etc.  It will be helpful if you consider what byproducts will result from your reaction and how you will be able to remove the byproducts and any unreacted starting material in order to isolate the pure NaCl that you want.  Once you have an idea of what reactants you want to use and what products will be produced, write a balanced chemical equation for your reaction.  When you arrive in lab, share your ideas with your lab partners.  Collaborate to create a proposal for how to perform the reaction.  As you write-up your proposal, create a list of all chemicals and materials you will need to use in your reaction.  Before you continue, check with the instructor to make sure your proposal is acceptable.  

2. Complete the steps outlined in your proposal by setting up and carrying out the reaction to make NaCl.  Be sure to record all data and observations you make along the way with the correct number of significant figures and units.  Your lab notebook may be checked by the instructor at any time.

3. Use your collected data to calculate percent yield, and discuss how successful your reaction was.  If your reaction was successful, unsuccessful, or somewhere in between, explain WHY!  
PART 2: Identification of unknown

1. Use your text book, the lecture slides, the internet, the library, and your brain to come up with a plan to determine the identity of your unknown.  You should consider what chemical or physical analysis will be necessary to determine the identity of the unknown.  Ideally, you should plan to carry out four separate analyses/experiments.  That should give you enough data to identify your unknown with sufficient certainty.  Write a balanced chemical equation for any chemical reaction you plan to perform.  Create a proposal describing in detail how you plan to determine the identity of your unknown.  As you create your proposal, create a list of all chemicals and materials you will need to use.  Before you continue, check with the instructor to make sure your proposal is acceptable.  

2. Complete the steps outlined in your proposal by setting up and carrying out the analysis.  Be sure to record all data and observations you make along the way with the correct number of significant figures and units.  

3. Use your collected data to determine the identity of your unknown and calculate the percent yield for any reaction performed.  Discuss how certain you are about your identification of your unknown and how successful your analysis was.  Explain WHY!  In addition, consider what you might have done differently if you were to repeat the lab experiment including ideas to obtain more/better data and ideas to complete the lab in a more environmentally friendly manner.
4. Once your instructor agrees that you have collected enough data, dispose of your waste material following the guidelines below.

5. Write your report using the lab report guidelines.

FOR WASTE DISPOSAL

· All waste that is produced or left over may be dissolved in water, neutralized by adding either 1M HCl or 1M NaOH dropwise while measuring pH until the pH is between 6-8, and rinsed down the drain.
