Lab







Name ___________________

Stoichiometry and Limiting Reactant


Period ______
INTRODUCTION


When a reaction occurs, an equation for the reaction can be written to indicate the chemical changes that are taking place.  For example, you learned in a previous experiment that zinc reacts exothermically with hydrochloric acid to produce zinc chloride and hydrogen gas.



Zn(s)  +  2 HCl(aq)  ---->  ZnCl2(aq)  +  H2(g)  +  energy


The balanced equation indicates that on a microscopic level, one atom of zinc reacts with two molecules of HCl to produce one molecule of ZnCl2 and one molecule of H2.  But more practically, we can interpret this also as, one mole of zinc reacts with two moles of HCl to produce one mole of ZnCl2 and one mole of H2.


When these two reactants are combined, the reaction will continue to occur 

until one reactant is used up.  It is unlikely that the two reactants simultaneous get consumed.  The reactant that remains once the other is all used up is said to be in excess, because more of that reactant was present than was required by the used up reactant. The reactant that is used up is called the limiting reactant.


In this experiment, you will measure the amount of each reactant carefully and predict which reactant will be in excess.
PRELAB

1. Calculate the number of moles in 2.65 g of zinc.

2. How many moles of HCl are required to react with 0.244 moles of zinc?
3. Calculate the number of moles of HCl in 37.5 ml of 3.00 M HCl.
PROCEDURE

Day One

1. Mass one or two pieces of zinc to the nearest 0.01g and record.

2. Place the zinc into a large test tube.
3. Bring your test tube to one of the burets containing 4.0M HCl.  

    Record the initial volume of acid to the nearest 0.1 ml.
4. Add between 5 and 25 ml  HCl to the test tube and record the volume.

5. Record your observations of what is occurring in the test tube.

6. Make a drawing of the test tube and its contents in the Data Table.

    Label all the substances present from your knowledge of the chemical reaction taking place
7. Store the test tube upright in a beaker overnight.
Day Two 
8. Observe the test tube and contents.  
    Make a drawing of the test tube and label the contents.

DATA TABLE

     Mass of zinc





     

     Initial buret reading




     Final buret reading
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Day One Observations:




     Drawing:  
Day Two Observations:




     Drawing:    
CALCULATIONS  (Have these done before the second lab day.)
1. Calculate the moles of zinc added to the test tube.

2a. Calculate the volume of 4.0 M HCl added to the test tube.

  b. Calculate the number of moles of HCl added to the test tube.

3. Based on the moles of zinc and hydrochloric acid combined in your test tube, calculate the
    theoretical yield of zinc chloride. (Hint: a limiting reactant calculation)
4a)  Which reactant is the limiting reactant?      ___________
                    
  b)  Which reactant is the reactant in excess?  ___________





ANALYSIS AND CONCLUSIONS

1. Based on what you observed in your test tube the second day, which reactant is in excess? 
    Explain.

  

2. Was the conclusion you made in Calculation 4b correct?  ________
3. If you were directed to isolate and measure the actual yield of zinc chloride produced, how would

    you do this?
