Empirical Formula LAB


(Full Write up!!!)
Introduction

In this lab you will combine zinc metal with hydrochloric acid to form zinc chloride.  Hydrogen gas (H2) will be given off as a by-product.  You will use your data to calculate the empirical formula of zinc chloride and compare it to the accepted value.  

Procedure

1. Obtain a 50 ml beaker.  If the beaker seems dirty, clean the beaker with soapy water and dry the beaker thoroughly. 

2. Determine the mass of a 50 ml beaker.
3. Mass 0.15grams of zinc powder using the beaker.  (Weigh the beaker first.)

4. Measure 5 ml of 6M HCl into a graduated cylinder

5. Add the hydrochloric acid to the beaker containing the zinc and allow it to sit for five minutes.  Observe any changes. 

6. Heat the beaker on a hot plate in the fume hood. 

7. When the white crystals form and the beaker seems dry, remove it from the hot plate using crucible tongs.  Allow the beaker to cool for at least 8 minutes.

8. Determine the mass of the beaker and the crystals of zinc chloride. 

9. Wash out the beaker and clean up your lab station.  

Data Table:
	
	Calculation
	Mass (g)

	Mass of zinc


	XXXXXXXXXXX
	

	Mass of beaker


	XXXXXXXXXXX
	

	Mass of beaker & zinc chloride crystals. 

(after it is heated)
	XXXXXXXXXXX
	

	Mass of zinc chloride 
(use your brain to calculate!)

(Show all your work in calculations! # 2)
	
	

	Mass of chloride 
(use your brain to calculate!)

(Show all your work in calculations!  #1) 
	
	


Calculations (You must SHOW ALL WORK to get credit) 

1. Mass of  chlorine

2. Mass of zinc chloride

3. Moles of zinc and chloride (2 problems)
4. Ratio of moles of Zn to Cl   (convert to ratio by dividing both values by lowest value)

         (round your answer for chlorine to the nearest tenth place, ± 0.1)

5. Calculation of Empirical Formula  =     ZnClx    (use answers from #4 and write the correct
       subscripts for Zn & Cl)

Results Table:

	Moles of zinc


	

	Moles of chlorine


	

	Ratio of moles of Zn to Cl

   ( values to the nearest tenth place, ± 0.1)
	

	Empirical Formula of your product


	


Percent Error

Your empirical formula will look like this: 
ZnClx    (remember, x = ± 0.1)
The accepted formula is ZnCl2.  Calculate your percent error using the following formula:




Additional Questions

1.  What experimental evidence about a new compound must be known before its  

     empirical formula can be calculated?

2.  What does the empirical formula of a compound represent?

3.  If a 1.271 gram sample of aluminum metal is heated in chlorine gas, the mass of aluminum 

     chloride produced is 6.280 gram.  Calculate the empirical formula.

4.  A compound has the following percentages by mass:  copper, 33.88%, nitrogen,

     14.94%, oxygen, 51.18%.  Determine the empirical formula.

5.  A compound of nitrogen is analyzed.  When 1.2791 gram of the compound is found to 

     contain 0.9240 grams of magnesium.  Determine the empirical formula.

6.  A particular compound is found to contain 4.00 mole hydrogen, 56.0 gram nitrogen,

     and 7.20 x 1024 atoms of oxygen.  What is the empirical formula?
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