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Experiment 1.

Determination of the Composition of an Alloy
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Data Tables


Table 1.  Pure Metal

	Data
	Trial 1
	Trial 2

	Identity of Metal
	Magnesium
	Magnesium 

	Mass of metal (g)
	0.0273
	0.0222

	Uncalibrated volume of eudiometer (mL)
	4.6
	4.4

	Volume of hydrogen gas (mL)
	28.2
	24.4

	Height of water column (cm)
	24.2
	29.2

	Density of water (kg/m3)
	999.97 
	999,97

	Acceleration due to gravity (m/s2)
	9.81
	9.81

	Pressure of water column (Pa)
	2370
	2864

	Water Temperature (C)
	23.2
	23.1

	Water Vapour pressure (Pa)
	2810
	2810

	Atmospheric Pressure (Torr)
	758.4
	758.4

	Pressure of Hydrogen (Pa)
	9593
	9543

	Room Temperature (C)
	24.5
	24.5

	Ideal Gas Constant, R 
	8.3145 J/mol K
	8.3145 J/mol K

	Actual Moles of Hydrogen (mol)
	1.09 x10-3
	9.41 x10-4

	Theoretical moles of Hydrogen (mol)
	1.12 x10-3
	1.12 x10-3

	Percent Yield (%)
	97.3
	84.0



Observations (Part 1):
· Reaction occurred quickly 
· Producing lots of bubbles –large white bubbles 
· Exothermic 
· Strong smell of acid 
· Metal not very malleable 


Table 2.  Alloy

	Data
	Trial 1
	Trial 2

	Unknown Number
	6628
	6628

	Mass of alloy (g)
	0.0416
	0.0439

	Uncalibrated volume of eudiometer (mL)
	4.4
	4.6

	Volume of hydrogen gas (mL)
	26.4
	26.1

	Height of water column (cm)
	26.8
	27.2

	Density of water (kg/m3)
	999.97
	999.97

	Acceleration due to gravity (m/s2)
	9.81
	9.81

	Pressure of water column (Pa)
	
	

	Water Temperature (C)
	25.0
	22.7

	Water Vapour pressure (kPa)
	3170
	2.81

	Atmospheric Pressure (Torr)
	758.4
	758.4

	Pressure of Hydrogen (Pa)
	
	

	Room Temperature (C)
	24.5
	24.5

	Ideal Gas Constant, R 
	
	

	Moles of Hydrogen (mol)
	
	

	Mass of Zinc (g)
	
	

	Mass of Aluminum (g)
	
	

	Percent Zinc (%)
	
	

	Percent Aluminum (%)
	
	

	Average Percent
	
	



Observations (Part 2):
· Reaction very long 
· Started off slow but begins to speed up
· Bubbles took awhile to form
· Lots of bubbling- small and fizzy
· Alloy malleable 
Sample Calculation:	TRIAL 1	Pure Metal

1. Uncalibrated Volume of the Eudiometer:

Volume of distilled water in graduated cylinder: 4.8 mL
Volume of eudiometer tube: 0.2 mL
Uncalibrated volume of the eudiometer: 4.6 mL

Vuncalibrated =Vgradulated cylinder  - Vcalibrated 
                  =4.8 mL- 0.2 mL = 4.6 mL

2. Volume of Hydrogen gas:
Vhydrogen gas= Vmeasured - Vcalibrated 
	            =28.2mL-0.2mL
	            =30.2 mL

3. Pressure exerted by the water column:
 
P=dgh
h=0.242m 				P=(999.9kg/m3)(9.81m/s2)(0.242)
g=9.81 m/s2				   =2.37 kPa
d=999.97kg/m3

4. Pressure of hydrogen gas:

Phydrogen=Patmospheric-Pwater-Pwater vapour
	          =101.1kPa-2.37kPa-2.81kPa 
	       =95.93kPa 

5. Moles of hydrogen gas (experimental):

PV=nRT

  		=0.001093
 		 =1.09 x10-3 mol H2

6. Moles of hydrogen gas (theoretical):
Mg(s)+ 2HCI(aq) MgCI2(aq)+H2(g)

Mg:H2 = 1:1 

       =0.0273/24.31
       =1.12 x10-3 mol Mg
Therefore, since it is a 1:1 ratio there is also 1.12 x10-3 mol of H2.

7. Percentage Purity of metal:



 =97.3% 
Therefore, the percent purity of the metal is 97.3%. 

8. Average Percent Purity



=90.65 
Therefore the average percent purity is 90.7%. 


Sample Calculation :	Trial 1	Alloy


1. Pressure of water column and hydrogen gas:










2. Moles of hydrogen gas:
















3. Masses of Zinc and Aluminum in the alloy:

























4. Percent composition of the alloy:









5. Average Percent composition of the alloy (average of zinc values and average of aluminum values):




Discussion: (within space provided)

Experimental error
· Air getting into tube when flipping it into water created a mixture of air and hydrogen in the tube 






























Conclusion:  (no more than two lines)

The percent yield of hydrogen gas 
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