


Data Tables
Table 1.  Pure Metal

	Data
	Trial 1
	Trial 2

	Identity of Metal
	Magnesium
	Magnesium

	Mass of metal (g)
	0.0236
	0.0252

	Uncalibrated volume of eudiometer (mL)
	0
	0

	Volume of hydrogen gas (mL)
	24.50
	26.60

	Height of water column (cm)
	27.20
	30.30

	Density of water (kg/m3)
	999.97
	999.97

	Acceleration due to gravity (m/s2)
	9.81
	9.81

	Pressure of water column (kPa)
	2.67 
	2.97

	Water Temperature (C)
	17
	17

	Water Vapour pressure (kPa)
	1.94 
	1.94

	Atmospheric Pressure (Torr)
	761.2
	761.2

	Pressure of Hydrogen
(kPa) 
	9.69x101
	9.66x101

	Room Temperature (C)
	19
	19

	Ideal Gas Constant, R 
	8.314462
	8.314462

	Actual Moles of Hydrogen (mol)
	9.77x10-4 
	1.06x10-3

	Theoretical moles of Hydrogen (mol)
	9.708x10-4
	1.037x10-3

	Percent Yield (%)
	1.01x102 
	1.02x102


Table 2.  Alloy
	Data
	Trial 1
	Trial 2

	Unknown Number
	2479
	2479

	Mass of alloy (g)
	0.0441
	0.0432

	Uncalibrated volume of eudiometer (mL)
	0
	0

	Volume of hydrogen gas (mL)
	27.20
	26.20

	Height of water column (cm)
	24.70
	23.70

	Density of water (kg/m3)
	999.97
	999.97

	Acceleration due to gravity (m/s2)
	9.81
	9.81

	Pressure of water column (kPa)
	2.42
	2.32

	Water Temperature (C)
	20
	19

	Water Vapour pressure (kPa)
	2.34
	2.20

	Atmospheric Pressure (Torr)
	761.2
	761.2

	Pressure of Hydrogen
(Pa) 
	9.67x101
	9.70x101

	Room Temperature (C)
	19
	19

	Ideal Gas Constant, R 
	8.314462
	8.314462

	Moles of Hydrogen (mol)
	1.08x10-3
	1.08x10-3

	Mass of Zinc (g)
	3.37x10-2
	3.62x10-2

	Mass of Aluminum (g)
	1.04x10-2
	1.05x10.2

	Percent Zinc (%)
	23.5
	76.5

	Percent Aluminum (%)
	24.4
	75.6

	Average Percent
	24
	76


Sample Calculation: Pure Metal

1. Uncalibrated Volume of the Eudiometer:

*Calibrated eudiometer was used and therefore, the uncalibrated volume of the eudiometer equals to 0.

2. Volume of Hydrogen gas:

*Since a calibrated eudiometer was used, the volume of the gas is the one actually observed on the eudiometer. Therefore, the volume of hydrogen gas is equal to 24.50 mL for Trial 1 and 26.60mL for Trial 2.

3. Pressure exerted by the water column.

TRIAL 1:
Pwater column  = dgh
                 = 999.97 kg X  9.81 m  X  27.20 cm  X   1 m_     
                         1 m3            1 s2                            100cm
                 = 2668.23995 kg
                           m*s2
               = 2668.23995 Pa
               = 2.66823995 kPa
               = 2.67 kPa
TRIAL 2:
Pwater column  = dgh
                 = 999.97 kg X  9.81 m  X  30.30 cm  X   1 m_     
                         1 m3            1 s2                            100cm
                 = 2972.340827 kg
                           m*s2
               = 2972.340827 Pa
               = 2.972340827 kPa
               = 2.97 kPa



4. Pressure of hydrogen gas:
TRIAL 1:
Patmospheric = 761.2mmHg X 101.325 kPa  = 101.4849868 kPa = 1.01x102 kPa
				 760 mmHg
Phydrogen = Patmospheric – Pwater column – Pwater vapour
            = 1.01x102 kPa – 2.67 kPa – 1.94 kPa
	  = 96.87674685 kPa
	  = 9.69x101 kPa

TRIAL 2:
Patmospheric = 761.2mmHg X 101.325 kPa  = 101.4849868 kPa = 1.01x102 Pa
				 760 mmHg
Phydrogen = Patmospheric – Pwater column – Pwater vapour
            = 1.01x102 kPa – 2.97 kPa – 1.94 kPa
	  = 96.57264597 kPa
	  = 9.66x101 kPa

5. Moles of hydrogen gas (experimental):
TRIAL 1:
n = PV 
     RT
   			24.50mL X    1L__
   =(9.69x101 kPa) 		       1000mL
      8.314462   kPa*L
   mol*K   (273.15 + 19 K)
   =0.000977114 moles
   =9.77x10-4 moles
TRIAL 2:
n = PV 
     RT
   			26.60mL X    1L__
   =(9.66x101 kPa) 		       1000mL
      8.314462   kPa*L
   Mol*K   (273.15 + 19 K)
   =0.001057537 moles
   =1.06x10-3 moles

6. Moles of hydrogen gas (theoretical):
Mg (s)	 + 	2HCl (aq) 	→ 	MgCl2 (aq) + 		H2 (g)

TRIAL 1:
nH2 from Mg = 0.0236 g X    1 mol Mg  X 1 mol Mg = 9.708x10-4 mol H2
		                     24.31 g Mg     1 mol H2
TRIAL 2:
nH2 from Mg = 0.0252 g X    1 mol Mg  X 1 mol Mg = 1.037x10-3 mol H2
		                     24.31 g Mg     1 mol H2

7. Percentage Purity of metal:
TRIAL 1:
Percent Yield = 	Actual Yield     X 100%
     Theoretical Yield
		   =   9.77x10-4 moles X 100%
      9.708x10-4 moles
   = 100.6511172%
   = 1.01x102 %
TRIAL 2:
Percent Yield = 	Actual Yield     X 100%
     Theoretical Yield
		   =   1.06x10-3 moles X 100%
      1.04x10-3 moles
   = 102.018792 %
   = 1.02x102 %

8.	Average Percent Purity:
Average Percent Purity = Trial 1 Percent Yield + Trial 2 Percent Yield
								2
				= 1.01x102 % + 1.02x102 %
						2
				=101.3349546 %
				=1.01x102 %



Sample Calculation: Alloy

1. Pressure of water column and hydrogen gas:
Pressure of Water Column Trial 1:
Pwater column  = dgh
                 = 999.97 kg X  9.81 m  X  24.70 cm  X   1 m_     
                         1 m3            1 s2                            100cm
                 = 2422.997308 kg
                           m*s2
               = 2422.997308 Pa
               =2.422997308 kPa
               =2.42 kPa
Pressure of Water Column Trial 2:
Pwater column  = dgh
                 = 999.97 kg X  9.81 m  X  23.70 cm  X   1 m_     
                         1 m3            1 s2                            100cm
                 = 2324.900251 kg
                           m*s2
               = 2324.900251 Pa
               = 2.324900251 kPa
               = 2.32 kPa
Pressure of Hydrogen Gas Trial 1:
Patmospheric = 761.2mmHg X 101.325 kPa  = 101.4849868 kPa = 1.01x102 kPa
				 760 mmHg
Phydrogen = Patmospheric – Pwater column – Pwater vapour
            = 1.01x102 kPa – 2.42 kPa – 2.34 kPa
	   =96.72198949 kPa
            =9.67x101 kPa
Pressure of Hydrogen Gas Trial 2:
Patmospheric = 761.2mmHg X 101.325 kPa  = 101.4849868 kPa = 1.01x102 kPa
				 760 mmHg
Phydrogen = Patmospheric – Pwater column – Pwater vapour
            = 1.01x102 Pa – 2.32 kPa – 2.20 kPa
	  = 96.96008655 kPa
	  = 9.70x101 kPa


2. Moles of hydrogen gas:
TRIAL 1:
n = PV 
RT
27.20mL X    1L__
   = (9.67x101 kPa) 		       1000mL
      8.314462   kPa*L
   Mol*K   (273.15 + 19 K)
 =0.001083063 moles
= 1.08x10-3 moles

TRIAL 2:
n = PV 
RT
26.20mL X    1L__
   = (9.70x101 kPa) 		       1000mL
      8.314462   kPa*L
   Mol*K   (273.15 + 19 K)
 =0.00108573 moles
= 1.08x10-3 moles

3. Masses of Zinc and Aluminum in the alloy:
TRIAL 1:
[7] nhydrogen total = nzinc +3/2 naluminum
[8] mtotal of alloy = mzinc in alloy + maluminum in alloy
      mzinc in alloy = mtotal of alloy - maluminum in alloy (Substituting this into [7])

[7] nhydrogen total = nzinc +3/2 naluminum
		     = mzinc    +  3 m aluminum
		        Mzinc      2 Maluminum
     nhydrogen total  = (mtotal of alloy - maluminum)  +  3 maluminum
Mzinc           2 Maluminum
1.08x10-3 moles = (0.0441 g  - maluminum) + 3 (maluminum)
				65.39 g	   2 (26.98 g)
1.08x10-3 moles = (53.96)(0.0441 g - maluminum) + 3(65.39)(maluminum)
				(65.39 g)(53.96 g)
3.854839563  = 2.379636  - 53.96maluminum + 196.17maluminum
1.475203563  = 142.27maluminum
    142.27		142.27
maluminum = 0.010369041 g
maluminum = 1.04x10-2 g

[8] mzinc in alloy = mtotal of alloy - maluminum in alloy
		  = 0.0441 g – 1.04x10-2 g
		  = 0.033730959 g
		  = 3.37x10-2 g

TRIAL 2:
[7] nhydrogen total  = (mtotal of alloy - maluminum)  +  3 maluminum
Mzinc           2 Maluminum
1.08x10-3 moles = (0.0432 g  - maluminum) + 3 (maluminum)
				65.39 g	   2 (26.98 g)
1.08x10-3 moles = (53.96)(0.0432 g - maluminum) + 3(65.39)(maluminum)
				(65.39 g)(53.96 g)
3.830937938  = 2.331072  - 53.96maluminum + 196.17maluminum
1.499865938 = 142.27maluminum
142.27		142.27
maluminum = 0.01054239 g
maluminum = 1.05x10-2 g

[8] mzinc in alloy = mtotal of alloy - maluminum in alloy
		  = 0.0432 g – 1.05 x10-2 g
		  = 0.032657609 g
		  = 3.26x10-2 g

4. Percent composition of the alloy:
TRIAL 1:
% Aluminum = 1.04x10-2 g X 100% = 23.51256463 % = 23.5 %
		     0.0441 g
% Zinc = 3.37x10-2 g X 100% = 76.48743537 % = 76.5 %
	        0.0441 g

TRIAL 2:
% Aluminum = 1.05x10-2 g X 100% = 24.40368239% = 24.4%		       		     0.0432 g
% Zinc = 3.37x10-2 g X 100% = 75.59631761 % = 75.6 %
	     0.0441 g

5. Average Percent composition of the alloy (average of zinc values and average of aluminum values):
Average % of Aluminum = 23.5 % Trial 1 + 24.4 % Trial 2
						2
				= 23.95812351 %
				= 24.0 %
Average % of Zinc = 76.5 % Trial 1 + 75.6 % Trial 2
						2
				 = 76.04187649 %
				 = 76.0 %
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