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Laboratory Report Form

Experiment 1.

Determination of the Composition of an Alloy

Checklist:
· Raw Data Sheet written in pen, signed by TA and attached 
· Report Form typed and attached
Student’s Initials C.C

Data Tables


Table 1.  Pure Metal

	Data
	Trial 1
	Trial 2

	Identity of Metal
	Magnesium
	Magnesium

	Mass of metal (g)
	0.0216
	0.0234

	Uncalibrated volume of eudiometer (mL)
	N/A
	N/A

	Volume of hydrogen gas (mL)
	22.80
	24.95

	Height of water column (cm)
	31.50
	29.80

	Density of water (kg/m3)
	998 kg/m3
	998 kg/m3

	Acceleration due to gravity (m/s2)
	9.80 m/s2
	9.80 m/s2

	Pressure of water column (Pa)
	3.089x 103
	2.915 x 103

	Water Temperature (C)
	20.90
	20.70

	Water Vapour pressure (Pa)
	2340 
	2340

	Atmospheric Pressure (Torr)
	760.6
	760.6

	Pressure of Hydrogen 
	9.597 x 104 
	9.615 x 104

	Room Temperature 
	20.20
	20.20

	Ideal Gas Constant, R 
	8314.35 (Pa x L)/(mol x k)
	8314.35 (Pa x L)/(mol x k)

	Actual Moles of Hydrogen (mol)
	8.950 x 10-4
	9.812 x 10-4

	Theoretical moles of Hydrogen (mol)
	8.885 x 10-4
	8.885 x 10-4

	Percent Yield (%)
	101%
	110%



Observations (Part 1):
· Bubbles formed
· Gas emitted
· End results are clear (no colour)


Table 2.  Alloy

	Data
	Trial 1
	Trial 2

	Unknown Number
	5310
	5310

	Mass of alloy (g)
	0.0425
	0.0492

	Uncalibrated volume of eudiometer (mL)
	N/A
	N/A

	Volume of hydrogen gas (mL)
	23.90
	N/A

	Height of water column (cm)
	31.20
	N/A

	Density of water (kg/m3)
	998.0
	998.0

	Acceleration due to gravity (m/s2)
	9.80
	9.80

	Pressure of water column (Pa)
	3.089 x 103
	N/A

	Water Temperature (C)
	21.10
	20.60

	Water Vapour pressure (kPa)
	2.49
	2.34

	Atmospheric Pressure (Torr)
	760.6
	760.6

	Pressure of Hydrogen 
	9.597 x 104
	N/A

	Room Temperature 
	20.20
	20.20

	Ideal Gas Constant, R 
	8314.35 (Pa x L)/(mol x k)
	8314.35 (Pa x L)/(mol x k)

	Moles of Hydrogen (mol)
	9.393 x 10-3
	N/A

	Mass of Zinc (g)
	4.228 x 10-2
	N/A

	Mass of Aluminum (g)
	2.154 x 10-4
	N/A

	Percent Zinc (%)
	99.48
	N/A

	Percent Aluminum (%)
	0.52
	N/A

	Average Percent
	N/A
	N/A



Observations (Part 2):
· Bubbles appear
· The vial and sample holder turns white and is slightly opaque
· Fumes emitted (Gas)
· End results are clear

Sample Calculation: Magnesium Pure Metal

1.      Uncalibrated Volume of the Eudiometer:
‘N/A’ because the eudiometer was previously calibrated, therefore the volume of the uncalibrated eudiometer = 0mL

2. Volume of Hydrogen gas:
V of H2(g) = 22.80mL + 0mL
	     = 22.80mL of H2(g) 
Therefore, there is a volume of 22.80mL of H2(g)

3. Pressure exerted by the water column:
P = dgh
  = (998.0 kg/m3)(9.800 m/s2)(0.3150 m)
  = 3.089 x 103 Pa 

4. Pressure of hydrogen gas:
PH = Patm – Pwc – Pwv
    = 1.014 x 105 Pa - 3.089x 103 Pa – 2340 Pa 
     = 9.597 x 104 Pa 
∴ The pressure of Hydrogen gas is 9.597 x 104 Pa

5. Moles of hydrogen gas (experimental):
PV = nRT
n = PV/RT

   = (9.597 x 104 Pa)(0.0228 L H2) 
     (8314.35 (Pa x L)/(mol x k))(294.05 K)
   = 8.950 x 10-4 mol
∴There is 8.950 x 10-4 mol Hydrogen gas

6. Moles of hydrogen gas (theoretical):
Mg(s) + 2HCl  MgCl2(aq) + H2(g)
	Mol of Mg = 0.0216/24.31 g/mol = 8.885 x 10-4 mol
	8.885 x 10-4 mol of Mg x 1 mol H2(g)
				   1 mol Mg(s)
            = 8.885 x 10-4 mol of H2(g)
∴ The theoretical moles of H2(g) is 8.885 x 10-4 mol.

7. Percentage Purity of metal:
% Purity = (Experimental/Theoretical) x 100
	    = 8.950 x 10-4 mol x 100
	       8.885 x 10-4mol
	    = 100.7
∴ The percentage purity = 101%

8. Average Percent Purity:
101% + 110% = 105.5%
        2
∴ The average percent purity = 106%

[bookmark: _GoBack]
Sample Calculation: 5310 Alloy

1. Pressure of water column and hydrogen gas:
PWC = dgh
  = (998 kg/m3)(9.80 m/s2)(0.3120 m)
∴ PWC = 3.051 x 103 Pa 
PH = Patm – Pwc – Pwv
    = 1.014 x 105 Pa - 3.051 x 103 Pa – 2.49 x 103
 ∴ PH = 9.586 x 104 Pa 

2. Moles of hydrogen gas:
PV = nRT
n = PV/RT
   = (9.586 x 104 Pa)(0.2390 m H2)
      (8314.35 (Pa x L)/(mol x k))(293.35 K)
    = 9.393 x 10-3 mol
∴ The moles of H2 is 9.393 x 10-3 mol

3. Masses of Zinc and Aluminum in the alloy:
MT = Mz + MAl
nhydrogen Total = nZn + 3/2nAl
	           = mass Zn + 3/2 mass Al
		M of Zn	   M of Al
nHT = Mt/MZn – MAl/MZn + 3/2 MAl/MAl
nHT – Mt/MZn = MAl [-1/MZn + 3/2(MAl)]
MAl = nH – (Mt/MZn) = (-1/MZn + 3/MAl)
MAl=9.393 x 10-3 mol–(0.0425g/65.4 g/mol) / (-1/65.4 g/mol + 3/2(26.98 g/mol))
     = 2.154 x 10-4 g
MZn = MT - MAl
 	       = 0.0425 g – 2.154 x 10-4 g
	       = 4.228 x 10-2 g
∴ MAl = 2.154 x 10-4 g and MZn = 4.228 x 10-2 g

4. Percent composition of the alloy:
  Percent Composition of Zn = MZn/MT
				        = 4.228 x 10-2 g /4.250 x 10-2 g
				         =99.48%
  Percent Composition of Al = 100% - Percentage of Zn = 0.52%      
∴ Percent composition of Al = 99.48% and the percent composition of Zn = 0.52%

5. Average Percent composition of the alloy (average of zinc values and average of aluminum values):
Due to the error in Trial 2 of the experiment, we are unable to calculate the average percent composition of the alloy. 
The percent composition of Al = 052% and the percent composition of Zn = 99.48%








Discussion: (within space provided)

The purpose of this lab was to determine the mass of a pure metal as it reacts with aqueous HCl, so we can measure the volume of Hydrogen gas in the eudiometer. Our results for the first trial of our experiment, following the given procedures, we measured 22.80 mL of Hydrogen gas after it reacted completely with the HCl. Then, the ideal gas law was used to find the amount of moles of the Hydrogen gas, which in our first trial was 8.950 x 10-4 mol. When comparing our yields (Theoretical and experimental), we received 101% as our first trial’s percent yield. The process in which we used for finding results for pure metals was used again for the alloy. The percent composition of Zinc and Aluminum that was found was 99.48% for Zinc and 0.52% for Aluminum. Throughout our experiment, we encountered possible sources of error when it came to measurements of water levels, eudiometer readings, etc…These errors will have an effect on our overall experiment. Due to an error during the second trial of our Alloy experiment, we were unable to obtain data, therefore the average percent composition of the alloy could not be calculated. 

Conclusion: (no more than two lines)

In conclusion, for the Magnesium pure metal, we obtained a percent purity of 101% and an average of 105.5%. For the alloy sample #5310 we obtained a percent composition of 99.48% for Zinc and 0.52% for Aluminum. An average percent composition was unable to be found due to an error in our procedure during the second trial of the alloy experiment. 
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