Student Name:  
 
[bookmark: _GoBack]Partner’s Name and Student #:  
Demonstrator's Name:  Dr. Rashmi Venkateswaran 
 
 
PLEASE NOTE:
 
If ANY of the above in
formation is UNCLEAR or not provided, your 
grade will NOT be recorded!!
 

 
 
Lab Day (circle): 	Tues aft 	Tues night   Wed    Thurs aft    Thurs night     Fri 
 
Lab Week (circle):  	1 	 	2 
 
 
Laboratory Report Form 
 
Experiment 1. 
 
Determination of the Composition of an Alloy 
 Checklist: 
o Raw Data Sheet written in pen, signed 
by TA and attached  o Report Form typed and attached 
Student’s Initials _____ 
 	 	 
Data Tables 
 
 
Table 1.  Pure Metal 
 
	Data 
	Trial 1 
	Trial 2 

	Identity of Metal 
	Zinc 
	Zinc 

	Mass of metal (g) 
	0.0525g 
	0.0519g 

	Uncalibrated volume of eudiometer (mL) 
	Pre-calibrated  
	Pre-calibrated 

	Volume of hydrogen gas (mL) 
	20.74mL 
	20.45mL 

	Height of water column (cm) 
	31.0cm 
	31.9cm 

	Density of water (kg/m3) 
	1000kg/m3 
	1000kg/m3 

	Acceleration due to gravity 
(m/s2) 
	9.81m/s2 
	9.81m/s2 

	Pressure of water column 
(Pa) 
	3.04x103Pa 
	3.13x103Pa 

	Water Temperature (C) 
	19C 
	22C 

	Water Vapour pressure (Pa) 
	2.34kPa 
	2.34kPa 

	Atmospheric Pressure (Torr) 
	1.014bar 
	1.014bar 

	Pressure of Hydrogen  
	9.60x103Pa 
	9.59x103Pa 

	Room Temperature  
	19.6C 
	19.6C 

	Ideal Gas Constant, R  
	8.31 L∙Pa∙mol-1∙K-1 
	8.31 L∙Pa∙mol-1∙K-1 

	Actual Moles of Hydrogen 
(mol) 
	8.19x10-4mol 
	8.08x10-4mol 

	Theoretical moles of Hydrogen (mol) 
	8.05x10-4mol 
	7.95x10-4mol 

	Percent Yield (%) 
	102% 
	102% 


 
Observations (Part 1): 
 
The alloy bubbled and moved up the eudiometer.  Gas filled the eudiometer.  A small amount of small black spots settled on the side of the eudiometer. 
 
Table 2.  Alloy 
 
	Data 
	Trial 1 
	Trial 2 

	Unknown Number 
	2040 
	2040 

	Mass of alloy (g) 
	0.0440g 
	0.0396 

	Uncalibrated volume of eudiometer (mL) 
	Pre-calibrated 
	Pre-calibrated 

	Volume of hydrogen gas (mL) 
	21.62mL 
	15.39mL 

	Height of water column (cm) 
	28.1cm 
	37.2cm 

	Density of water (kg/m3) 
	1000kg/m3 
	1000kg/m3 

	Acceleration due to gravity 
(m/s2) 
	9.81m/s2 
	9.81m/s2 

	Pressure of water column 
(Pa) 
	2.76x103Pa 
	3.65x103Pa 

	Water Temperature (C) 
	22°C 
	22°C 

	Water Vapour pressure (kPa) 
	2.34KPa 
	2.34KPa 

	Atmospheric Pressure (Torr) 
	1.014bar 
	1.014bar 

	Pressure of Hydrogen  
	9.63x104Pa 
	9.54x104Pa 

	Room Temperature  
	19.6°C 
	19.6°C 

	[image: ]
	8.31 L∙Pa∙mol-1∙K-1 
	8.31 L∙Pa∙mol-1∙K-1 

	
	8.56x10-4mol 
	6.04x10-4mol 

	Mass of Zinc (g) 
	0.006g 
	0.0096g 

	Mass of Aluminum (g) 
	0.0380g 
	0.0300g 

	Percent Zinc (%) 
	13.6% 
	24.2% 

	Percent Aluminum (%) 
	86.4% 
	75.8% 

	Average Percent 
	Zinc:18.9% 
	Aluminum: 81.1% 


 
Observations (Part 2): 
 
The alloy bubbled and moved up the eudiometer.  Gas filled the eudiometer.  A small amount of small black spots settled on the side of the eudiometer. 
 
Sample Calculation : 	 	Pure Metal 
 
1. Uncalibrated Volume of the Eudiometer: 
 
Eudiometer was pre-calibrated 
 
 
 
 
 
2. Volume of Hydrogen gas: 
 
20.74mL 
 
 
 
 
 
 
3. Pressure exerted by the water column: 
 
Pwater=dwaterghwater 
        =(1000kg/m3)(9.81m/s2)(0.310m) 
        = 3.04x103Pa 
 
 
 
 
 
 
 
4. Pressure of hydrogen gas: 
 
 
Phydrogen gas=Patm.-Pwater column-Pwater vapour 
               =1.014x105Pa – 3.04x103Pa – 2.34x103P 
               =9.60x104Pa 
 
5. Moles of hydrogen gas (experimental): 
 
nhydrogen gas=PV/RT 
                =((9.60x104Pa)(2.074x10-5m3))/((8.31 L∙Pa∙mol-1∙K-1)(292.6K))                 =8.19x10-4mol 
 
 
 
 
 
 
6. Moles of hydrogen gas (theoretical): 
 
 
nhydrogen gas=nzinc                 = mzinc/Mzinc 
                = 0.0525g/65.38g∙mol-1 
                =8.05x10-4mol 
 
 
 
7. Percentage Purity of metal 
 
Percent purity = (experimental mols of H2/theoretical mols of H2) ∙100 
                        = (8.19x10-4mol/8.05x10-4mol)∙100 
                        = 102% 
 
 
 
 
8. Average Percent Purity: 
 
 
Avg. percent purity= (%purity trial 1 + %purity trial 2)/2 
                              = (102+102)/2 
                              =102% 
 
 
Sample Calculation : 	 	Alloy 
 
 
1. Pressure of water column and hydrogen gas: 
 
P=dgh 
  =(1000kg/m3)(9.81m/s2)(0.281m) 
  =2.76x103Pa 
 
Phydrogen gas= Patm. – Pwater column - Pwater vapour 
                =1.014x105Pa – 2.34x103Pa – 2.76x103Pa 
                =9.63x104Pa 
 
 
2. Moles of hydrogen gas: 
 
n=PV/RT 
  = ((9.63x104Pa)(2.162x10-5m3))/(( 8.31 L∙Pa∙mol-1∙K-1)(292.6K)) 
  =8.56x10-4mol 
 
 
3. Masses of Zinc and Aluminum in the alloy: 
 nhydrogen gas = nzn + 1.5nAl 
                         = mzn/Mzn + 1.5mAl/MAl  
MT = mzn + mAl 
 
nhydrogen gas = mT/Mzn – mAl/Mzn = 1.5MAl/MAl 
 
nhydrogen + mT/Mzn = mAl(-1/Mzn + 1.5/MAl) 
 
8.56x10-4mol + 0.0440g/65.38g∙mol-1 = mAl(0.0403) mAl= 0.0380g 
 
mzn = mT – mAl       = 0.0440g – 0.0380g 
      = 0.006g 
4. Percent composition of the alloy: 
 
 
 
%zinc = (mzn/mT)∙100 
          = (0.006g/0.0440)∙100 
          =13.6% 
 
 
%Aluninum = (mAl/mT)∙100 
                  =(0.0380/0.0440)∙100 
                  = 86.4% 
 
 
 
 
 
 
 
5. Average Percent composition of the alloy (average of zinc values and average of aluminum values): 
 
 
Average % mass of zinc = (%trial 1 + %trial 2)/2 
                                      = (13.6 + 24.2)/2 
                                      = 18.9% 
 
 
Average % mass of Aluminum = (%trial 1 + %trial 2)/2 
                                               = (86.4 + 75.8)/2 
                                               =81.1% 
 
 
 
 
 
 
 
Discussion: (within space provided) 
 
 	During this experiment, a reaction of a metal alloy with HCl(aq) was used to determine the percent composition of the alloy.  Hydrogen gas was collected over water.  Dalton’s law of partial pressures was used to calculate the pressure of the hydrogen gas collected, which was then used in conjunction with the volume of hydrogen collected as well as the temperature of the room to find the number of moles of hydrogen produced in the reaction.  Using the stoichiometry of the reaction, in which one mole of zinc and 3/2 moles of aluminum each produce one mole of hydrogen gas, the mass of zinc and mass of aluminum in the sample was determined.  The average composition by mass of aluminum was 81.1% and zinc was 18.9%.   
 
 	The difference of percent between trial 1 and trial 2 for aluminum was 10.6% and 10.6% for zinc.  Alloys are mixtures of metals, so unlike compounds, there is not a specific ratio of atoms throughout the entire sample.  This is why the percentages during the two trials were similar but not identical; there was a different ratio of aluminum and zinc throughout the sample. 
 
 	During the trials using the sample of pure metal, the percent yield obtained was 102%.  This is likely because of other gas bubbles trapped in the eudiometer that added to the measured volume of H2 that was collected. 
 
 
 
 
 
Conclusion:  (no more than two lines) 
 
 	An average percent composition by mass of aluminum in the alloy was 81.1% and zinc was 18.9%. 
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