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The Coefficient Connection
Having fun in the lab …
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Introduction
Suppose you were given some baking soda and were told to mix it with some hydrochloric acid.  Could you predict what would happen?  I hope you said “YES!”, because we recently spent loads of time learning how to do this!  Let’s try it.  Baking soda is also known as sodium bicarbonate, NaHCO3.  Try filling in the blanks below by predicting the products.  Show your instructor for approval.
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NaHCO3  (s)   +   HCl  (aq)               _______________  +  _______________

When all lab teams have received approval, your instructor will demonstrate this reaction for you.  Summarize below what you learned from this demonstration.

Now let’s suppose you were given 2.00 grams of baking soda.  Could you predict how much NaCl would be produced?  Good for you if you can.  Show your instructor how you would do this!  If you cannot do this, then the rest of this experiment is for you!!  When you are finished with this experiment you should be able to verify experimentally the mass and the mole relationships between reactants and products of a chemical reaction.

Being able to convert grams to moles is an important part of this process.  Let’s review.  Do the following problem and show your instructor for approval.

How many moles of NaCl would be present if there are 3.50 grams of NaCl?  Show your work below.

When you have received approval for this problem, you are ready to begin the experiment.  Have fun!




Caution:  The chemicals used in this experiment are hazardous.  HCl is toxic by inhalation and ingestion.  It will burn your skin.


Goggles Must be Worn


Materials
          Equipment                                             Chemicals
          Evaporating dish                                   Sodium bicarbonate, NaHCO3
          Beral pipet                                             Hydrochloric acid, 5M

          Graduated cylinder

          Bunsen Burner

          Ring stand, iron ring, gauze pad

Procedure   Be sure to read the steps below before continuing.
1. Clean and dry an evaporating dish and watch glass.  Mass the two together to the nearest 0.01 gram and record this value in your data table.

2. With the glass and dish still on the balance, tare the balance and add about 2 grams of sodium bicarbonate to the dish.  You do not need exactly 2 grams!  Record the exact amount of sodium bicarbonate you add to your dish in your data table.

3. Set-up a ring stand assembly to heat the evaporating dish.  Adjust the height of the iron ring properly.  Get approval from your instructor before proceeding.

4. Place the dish with its contents and the watch glass (convex side down) on the gauze pad.

5. Obtain a beral pipet containing 5M HCl and carefully add HCl to the contents of the dish.  Gently swirl the dish to mix the substances.  What do you observe?  Keep adding acid and swirling until no further reaction is evident.  Avoid adding a large excess of HCl!!
Has all of the NaHCO3 reacted?  How do you know?  Tell your instructor before you proceed.
6. Carefully rinse the underneath side of the watch glass with DI water, a few drops at a time and collect the washings in the dish.  Why are you doing this step?  Tell your instructor before you proceed.
7. Carefully heat the dish and its contents over a medium flame until the contents have evaporated to a dry solid.  Why are you doing this step?  Tell your instructor before you proceed.
8. When you no longer hear any snapping or popping, the solid is probably dry.  Heat the watch glass by moving the flame over its surface to dry it.  Return the burner to beneath the dish and heat for a few minutes more.  Allow to cool and mass the dish and contents to the nearest 0.01 gram and record that value in your data table.





What is the name of the substance (product) that remains in the dish?  Tell your instructor before you proceed.
9. Clean the dish and watch glass using your test tube brush and tap water.  Return the DRY glass and evaporating dish to the supply table.  Thanks, heaps!!

Calculations
10. Calculate the number of moles of NaHCO3 that reacted.

11. Calculate the mass of the NaCl produced.

12. Calculate the moles of the NaCl produced.

13. Calculate the mole ratio of NaCl/NaHCO3.  (i.e., moles NaCl divided by moles NaHCO3).

14. Compare the mole ratio to the coefficients of NaCl and NaHCO3 from the balanced equation of page 1.  What do you conclude from this experiment?

Chem Is Try
The balanced equation for a known chemical reaction shows the substances that react, the products that are formed, and the relative mass quantities of the reactants and products.  Complete the following equations based on the balanced equation shown.

2  H2          +          O2                                        2  H2O









The following problems are done using the balanced equation from this experiment.  Do the following problems in your lab report.  Show all work!!

15. How many moles of NaCl would be produced if you used 2 moles of NaHCO3?

16. How many grams of NaCl would be produced if you used 6.50 g of NaHCO3?

+     1 molecule of


              oxygen





2 molecules of water





2 moles of        +


 hydrogen





2 moles of water





+     32 grams of


           oxygen





36 grams of water
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