CHEMISTRY




Name  ________________________________

LAB – LAW OF DEFINITE COMPOSITION
LAB 16
OBJECTIVES:

1.  Determine the mass of magnesium chloride produced when a given mass of magnesium is reacted with an excess of hydrochloric acid.

2.  Calculate the percentage of magnesium and the percentage of chlorine that make up magnesium chloride.

3.  Analyze the cause of any unexpected experimental results.

INTRODUCTION:

Elements are a kind of matter that cannot be decomposed by ordinary chemical means.  Compounds are chemical combinations of elements.  What is a chemical combination as opposed to just any combination of elements?  It would help to give an example of what is not a compound.  The combination of oxygen and nitrogen in the air is a mixture of gases.  This mixture can be in all proportions of oxygen and nitrogen.  The properties of the mixture depend on the properties of the individual components of the mixture.  Compounds, on the other hand, are special combinations of the elements.  A compound has its own properties, distinct from the properties of its elements.

The law of definite composition states that elements forming a compound always combine in the same proportion by mass. The compound for water, H2O is always a chemical combination of hydrogen and oxygen in a 1:8 ratio by mass.  If a mixture of hydrogen and oxygen were reacted, in some other mass ratio, for example 1:2, water would be formed but some hydrogen would remain unreacted.  Water forms only in the 1:8 ratio by mass.

In this experiment, you will examine the reaction between Magnesium, Mg and Hydrochloric Acid, HCl.  When reacted, magnesium reacts readily with the acid.  The equation for this reaction is as follows:      Mg  +  HCl (  MgCl2  + H2. We want to collect the remaining MgCl2 (magnesium chloride) and mass it to see the percent, by mass of the magnesium collected versus the percent, by mass of the chloride collected.  To obtain good results in this experiment, it is important to remove the water of hydration from the solid, dry, magnesium chloride.  After we react the magnesium with the excess hydrochloric acid, we will let our product dry overnight in the oven.

CHEMISTRY




Name _________________________________

LAB – LAW OF DEFINITE COMPOSITION

LAB 16 – PRELAB QUESTIONS
1.  How can you tell when an excess of HCl has been added to the beaker with the magnesium ?

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

2.  Why is it so important to begin the experiment with a clean, dry beaker ?

.______________________________________________________________________

.______________________________________________________________________

3.  Write out the formula for magnesium chloride. 

______________________

4.  Using your periodic table, find the formula wt. of magnesium chloride.  ___________

5.  If all the water of hydration is not removed, will the experimental percent of magnesium in magnesium chloride be too large or too small ?  (think about what effect the mass of extra water will have on your mass of magnesium chloride).

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

6.  If you were to combine 80 grams of oxygen with some hydrogen, how much hydrogen would you need to completely use up all of the oxygen ?  (show all work for credit)

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

PROCEDURE: Part 1

1.  Measure the mass of a clean, dry beaker labeled with your name. 

    Record the mass on your data table.

2.  Measure the length of a strip of magnesium and record it on the data table.

3.  In order to calculate the mass of your strip of magnesium, set up a ratio using the mass and length of 1 meter of magnesium.  Your strip of magnesium is too small to mass on the balance, so you must show your work and calculate your mass by ratio. The mass of 1 meter of Mg will be on the board.
4.  Slowly add drop by drop 10mL of 1.0 M HCl.  Be careful, HCl can cause burns to your skin if you come in contact with it.  Record your observations on the report sheet.

5.  Continue to add (slowly) hydrochloric acid until no more magnesium is visible.  The HCl should be in excess. 

6.  Put the beaker, with your name on it, in the oven and allow it to dry overnight. 

PART 2 ( the following day)
1.  Record your observations of the beaker and contents on the report sheet.

2.  Measure the mass of the beaker and magnesium chloride.  Record the data on the report sheet.

3.  Before leaving the lab, wash your hands thoroughly.  Clean entire lab area.

DATA and OBSERVATIONS:
DATA TABLE  # 1
	Mass of beaker


	

	Length of magnesium strip in centimeters


	

	Mass of one meter of Mg ribbon


	

	Mass of magnesium strip                                                            (show work under calculation question #1)
	

	Mass of beaker and magnesium strip together


	

	Mass of beaker and magnesium chloride after heating overnight

	

	Mass of magnesium chloride


	


CALCULATIONS:
1.
Obtain the mass of 1 meter of magnesium ribbon from the instructor.  Calculate the 
mass of your strip of magnesium ribbon in the space below.
2. 
Calculate the mass of magnesium that reacted.

3. 
Calculate the mass of magnesium chloride produced.

4. 
How many grams of chlorine reacted?

5. 
Use the results of calculations #2 and #3 to calculate the percent magnesium in 
magnesium chloride.

6. 
Calculate the percent chlorine in magnesium chloride.

7. 
If the theoretical percent of magnesium in magnesium chloride is 25.5%, how does 
your answer compare.  What is your percent error in your work ? 

Theoretical percent is what you should have collected if everything in the lab went 
perfectly with no error..
CALCULATION TABLE # 1
	1
	Mass of the Mg ribbon used.
	

	2
	Mass of the Mg reacted.
	

	3
	Mass of the Magnesium Chloride produced.
	

	4
	Mass of Chlorine reacted.
	

	5
	Observed % Mg in Magnesium Chloride.
	

	6
	Actual % Mg in Magnesium Chloride.
	

	7
	% error.
	


QUESTIONS

1.  Explain why an experimental error is more likely to be made in the mass of magnesium chloride than the mass of the magnesium.

.______________________________________________________________________
.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

.______________________________________________________________________

2.  What is the percent composition for the following compounds ?

a.   Ba(NO3)2   _________________________________________________


b.   P2O5 ______________________________________________________

c.    NaCl  _____________________________________________________
3.  What is the maximum percent yield possible in this reaction? ______________

4.  What gas is given off in the reaction of magnesium and hydrochloric acid ?  You must include a balanced equation.
5.
In this lab you have already determined the mass of Chlorine that reacted with the 
mass of Magnesium that you measured out.    Complete the following.
Since the ratio of elements in a compound are determined by the number of particles and not the mass of the particles, we are going to have to take the amounts that you have obtained and convert them to moles.

a.
Mass of Magnesium

______________



b.
Mass of Chlorine 

______________

c.
Moles of Magnesium
______________

d.
Moles of Chlorine

______________

Since you should already be aware that the correct formula for Magnesium Chloride is MgCl2  that should guide you through the rest of the calculations.

What is the number of moles of Chlorine reacted per mole of Magnesium.  To solve this you must put the values from c and d in whole numbers.  This is similar to the work with empirical formula that we have done.

e.
Moles of Chlorine per mole of Magnesium


_______________


This number needs to be a decimal to 2 places.

f.
Round the answer in e. to the nearest whole number and write the formula of the 


compounds according to the values that you obtained.











________________





For this lab you will need to include the following:

· Sources of Error

· Percent Error

· Summary 

· Lab Notes
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