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Data Tables


Table 1.  Pure Metal

	Data
	Trial 1
	Trial 2

	Identity of Metal
	Magnesium
	Magnesium

	Mass of metal (g)
	0.0211
	0.0239

	Uncalibrated volume of eudiometer (mL)
	0
	0

	Volume of hydrogen gas (mL)
	40.1
	48.4

	Height of water column (cm)
	8.40
	2.00

	Density of water (kg/m3)
	1000.0
	1000.0

	Acceleration due to gravity (m/s2)
	9.81
	9.81

	Pressure of water column (Pa)
	8.24 x 102
	1.96 x 102

	Water Temperature (C)
	23.7
	22.3

	Water Vapour pressure (Pa)
	2810
	2810

	Atmospheric Pressure (Torr)
	755.2
	755.2

	Pressure of Hydrogen 
	0.950
	0.950

	Room Temperature 
	25.5
	25.5

	Ideal Gas Constant, R 
	0.083
	0.083

	Actual Moles of Hydrogen (mol)
	1.56 x 10-3
	1.87 x 10-3

	Theoretical moles of Hydrogen (mol)
	8.68 x 10-4
	9.83 x 10-4

	Percent Yield (%)
	179.7
	190.2



Observations (Part 1):

· The magnesium sample reacted rapidly with the HCl, filling the eudiometer with gas very quickly

· After inverting the eudiometer, the HCl could be seen flowing to the bottom to the magnesium

· A much faster reaction than the alloy




Table 2.  Alloy

	Data
	Trial 1
	Trial 2

	Unknown Number
	2008
	2008

	Mass of alloy (g)
	0.0414
	0.0439

	Uncalibrated volume of eudiometer (mL)
	0
	0

	Volume of hydrogen gas (mL)
	44.6
	41.8

	Height of water column (cm)
	5.30
	7.90

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.81
	9.81

	Pressure of water column (Pa)
	824.04
	169.2

	Water Temperature (C)
	22.3
	25.5

	Water Vapour pressure (kPa)
	2810
	2810

	Atmospheric Pressure (Torr)
	755.2
	755.2

	Pressure of Hydrogen 
	0.96
	0.95

	Room Temperature 
	25.5
	25.5

	Ideal Gas Constant, R 
	0.083
	0.083

	Moles of Hydrogen (mol)
	1.73 x 10-3 
	1.60 x 10-3

	Mass of Zinc (g)
	0.017
	0.019

	Mass of Aluminum (g)
	0.024
	0.025

	Percent Zinc (%)
	36.7
	43.3

	Percent Aluminum (%)
	58.0
	56.9

	Average Percent
	[bookmark: _GoBack]39.9% for Zinc
	57.5% for Aluminum



Observations (Part 2):

· Less gas was observed with this reaction compared to the magnesium

· The HCl took much longer to react with the alloy than it did with the magnesium

· Clearer bubbles were given off during the reaction and were moving much slower than the magnesium reaction

Sample Calculation: Pure Metal

1. Uncalibrated Volume of the Eudiometer:
	
Eudiometer was already calibrated, making the volume 0.00 mL



1. Volume of Hydrogen gas:

(Trial 1) Volume of H2 gas = 40.1 mL


1. Pressure exerted by the water column:

(Trial 1) Pressure = (Density of Water) x (Height of Water Column) x (9.81 m/s2)
		   	      = (1000.0 Kg/m3) x (0.084 m) x (9.81 m/s2)
		     	      = 824.04 Pa
			      = 8.24 x 102 Pa

1. Pressure of hydrogen gas:

(Trial 1) PHydrogen = PAtmosphere – PWater Column - PWater Vapour
Converted pressure values to ATM ---> = (0.9936 ATM) – (0.00813 ATM) – (0.0277 ATM)
				   = 0.95 ATM


1. Moles of hydrogen gas (experimental):

(Trial 1) PV = nRT
	    n = PV/RT
	       = (0.95 ATM) x (0.041 L) / (0.083) x (296.7 K)
		      = 1.56 x 10-3 Mol

1. Moles of hydrogen gas (theoretical):

(Trial 1)
Moles of H2 = 0.0211g Mg x (1 Mol Mg / 24.31g) x (1 Mol H2 / 1 Mol Mg)
	         = 8.68 x 10-4 Mol
1. Percentage Purity of metal:

(Trial 1)
Percent Purity = (Actual Mol) / (Theoretical Mol) x 100
			 = (1.56 x 10-3 Mol) / (8.68 x 10-4 Mol) x 100
			 = 179.7 %

8.	Average Percent Purity:
	(Trial 1)
	Average Percent Purity = (Percent Purity of Trial 1 + Percent Purity of Trial 2) / 2
				    = (179.7% + 190.2%) / 2
				    = 185%

Sample Calculation: Alloy


1. Pressure of water column and hydrogen gas:
(Trial 1)
Pressure Water Column = (Density of Water) x (Height of Water Column) x (9.81 m/s2)
		       = (1000 Kg/m3) x (0.053m) x (9.81 m/s2)
		       = 5.19 x 102 Pa

	(Trial 1) PHydrogen = PAtmosphere – PWater Column - PWater Vapour
Converted pressure values to ATM ---> = (0.9936 ATM) – (0.00523 ATM) – (0.0277 ATM)
				   = 0.96 ATM



1. Moles of hydrogen gas:

(Trial 1)

PV = nRT
	n = PV/RT
	   = (0.96 ATM) x (0.0446 L) / (0.083) x (298.5 K)
	   = 1.73 x 10-3 Mol




1. Masses of Zinc and Aluminum in the alloy:

(Trial 1)

Total Mass = Mass of Zinc + Mass of Aluminum
0.0414 = Mass of Zinc + Mass of Aluminum
Mass of Zinc = 0.0414 – Mass of Aluminum

      n Hydrogen = n Zinc + 3/2 n Al 
      1.73 x 10-3 Mol = (Mass of Zinc/65.38g) + (3(Mass of Aluminum) / 2(26.98g))
		       = (0.0414 -Mass of Aluminum/65.38g) + (3(Mass of Aluminum) / 53.96g))
      		
      Mass of Aluminum = 0.024g

      Mass of Zinc = 0.0414g – 0.024g
   		     = 0.0174g



1. Percent composition of the alloy:

(Trial 1)
     Percent Composition of Zinc = (Mass of Zinc / Total Mass) x 100
					= (0.0174g / 0.0414g) x 100
					= 36.7%

     Percent Composition of Aluminum = (Mass of Aluminum / Total Mass) x 100
					        = (0.024g / 0.0414g) x 100
					        = 58.0%


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

Average Zinc % = (% Zinc Trial 1 + % Zinc Trial 2) / 2
			   = (36.7 + 43.0) / 2
			   = 39.9%

	Average Aluminum % = (% Aluminum Trial 1 + % Aluminum Trial 2) / 2
				= (58.0 + 56.9) / 2
				= 57.5%
Discussion:	

	With the completion of this lab, it is determined that not only does magnesium produce a larger amount of hydrogen than alloy does, but the reaction with HCl is much faster with magnesium than with the alloy. This was known to happen because Magnesium is a more reactive element than Zinc and Aluminum as it comes before them in the activity series.

	 There is some space for potential errors to be taken into consideration since the yields of Hydrogen gas were well over 100% (179.7% and 185%). These errors could attributed to inaccurate measurements of the magnesium and alloy. An error could have been made when inverting the eudiometer in order for the HCl to react with the Mg and alloy.

	Another possibility for error could have occurred after the measurement of the alloy. When moving the shavings from the measurement room back to the lab equipment, there was a chance of shavings falling resulting in inaccurate masses which leads to inaccurate results and calculations.   



Conclusion:

	The pure metal reacted with the HCl much faster than the magnesium did and resulted in a percent yield well over 100%. The alloy reacted much slower than the magnesium and produced less gas. 













