	 	 
Data Tables 
 
 
Table 1.  Pure Metal 
 
	Data 
	Trial 1 
	Trial 2 

	Identity of Metal 
	Mg 
	Mg 

	Mass of metal (g) 
	0.0262 
	0.0238 

	Uncalibrated volume of eudiometer (mL) 
	o 
	0 

	Volume of hydrogen gas (mL) 
	27.8 
	25.2 

	Height of water column (cm) 
	25.6 
	28.7 

	Density of water (kg/m3) 
	1000 
	1000 

	Acceleration due to gravity (m/s2) 
	9.8 
	9.8 

	Pressure of water column (Pa) 
	2.5 x 1o3 
	2.8 x 103 

	Water Temperature (C) 
	21.5 
	22.1 

	Water Vapour pressure (Pa) 
	2640 
	2640 

	Atmospheric Pressure (Torr) 
	755.31 
	755.31 

	Pressure of Hydrogen  
	95.6 
	95.3 

	Room Temperature (C) 
	21.6 
	21.6 

	Ideal Gas Constant, R  
	8.314 kPa mol-1 k-1 
	8.314 kPa mol-1 k-1 

	Actual Moles of Hydrogen 
(mol) 
	1.08 x 10-3 
	9.8 x 10-4 

	Theoretical moles of Hydrogen 
(mol) 
	1.08 x 10-3 
	9.8 x 10-4 

	Percent Yield (%) 
	100 
	100 


 
Observations (Part 1): 
· Reacted quickly and produced a lot of bubbles 












Table 2.  Alloy 
 
	Data 
	Trial 1 
	Trial 2 

	Unknown Number 
	6184 
	6184 

	Mass of alloy (g) 
	0.0413 
	0.0483 

	Uncalibrated volume of eudiometer (mL) 
	0 
	0  

	Volume of hydrogen gas (mL) 
	26.2 
	29.9 

	Height of water column (cm) 
	26.8 
	22.4 

	Density of water (kg/m3) 
	1000 
	1000 

	Acceleration due to gravity (m/s2) 
	9.8 
	9.8 

	Pressure of water column (Pa) 
	2.6 x 103 
	2.2 x 103 

	Water Temperature (C) 
	21.5 
	21.8 

	Water Vapour pressure (kPa) 
	2.64 
	2.64 

	Atmospheric Pressure (Torr) 
	755.31 
	755.31 

	Pressure of Hydrogen  
	95.5 
	95.9 

	Room Temperature (C) 
	21.6 
	21.6 

	Ideal Gas Constant, R  
	8.314 kPa mol-1 k-1 
	8.314 kPa mol-1 k-1 

	Moles of Hydrogen (mol) 
	1.02 x 10-3 
	1.17 x 10-3 

	Mass of Zinc (g) 
	0.0279 
	0.0375 

	Mass of Aluminum (g) 
	0.0134 
	0.0108 

	Percent Zinc (%) 
	68 
	78 

	Percent Aluminum (%) 
	32 
	22 

	Average Percent 
	73 
	27 


 
Observations (Part 2): 
· Reacted slowly compared to the pure metal  
















Sample Calculation: 	Mg 	Pure Metal 
When using the results obtained from trial 1… 
 
1. Uncalibrated Volume of the Eudiometer: 
 
 
0mL (due to working with a calibrated eudiometer)  
 
 
 
 
2. Volume of Hydrogen gas: 
 
 
V hydrogen gas = 27.8mL/(1L/1000mL)                       =0.0278L 
 	 	 	 	 	     
 
 
3. Pressure exerted by the water column: 
 
 
PH2O = (1000kg/m3)(9.8m/s2)(25.6cm)(1m/100cm)          = 2.5kPa 
 
 
4. Pressure of hydrogen gas: 
 
PHydrogen = 100.7kPa – 2.5kPa-2.64kPa  	   
= 95.6kPa 
 
 
5. Moles of hydrogen gas (experimental): 
 
n = PV/RT n = [(95.6kPa)(0.0278)]/[(8.314kPa mol-1 k-1)(295.25K)] 
n = 1.08 × 10-3 moles 
 
 
 
 
 
 
 
 
 
 
6. Moles of hydrogen gas (theoretical): 
 
Mg(s) + 2HCl(aq)  MgCl2(aq) + H2(g) 
 
mMg = 0.0262g 
 
nMg = (0.0262g)/(24.31g/mol)  	
 = 1.08 × 10-3 moles 
 
1:1 ratio, nMg = nH2 
 
Therefore, nH2 = 1.08 × 10-3 moles 
 
 
7. Percentage Purity of metal (percentage yield of hydrogen): 
 
% Yield = (1.08 × 10-3 moles/1.08 × 10-3 moles)100%                = 100%  
 
 
8. Average Percent Purity: 
 
Average % Purity = (% yield from trial 1 + % yield from trial 2)/2 
= (100% + 100%)/2  	 	 	  
                  = 100% 
 
 
Sample Calculation:   6184 	Alloy When using the results obtained from trial 2… 
 
1. Pressure of water column and hydrogen gas: 
 
 
PH2O = (1000kg/m3)(9.8m/s2)(22.4cm)(1m/100cm)          = 2.2kPa 
 
 
PHydrogen = 100.7kPa – 2.2kPa-2.64kPa  	          
= 95.9kPa 
 
 
 
 
 
 
 
 
2. Moles of hydrogen gas: 
 
n = PV/RT 
n = [(95.9kPa)(0.0299L)]/[(8.314kPa mol-1 k-1)(294.95K)] 
n = 1.17 × 10-3 moles 
 
 
3. Masses of Zinc and Aluminum in the alloy: 
 
 
ntotal hydrogen = (m of Zn/M of Zn) + (3/2)(m of Al/M of Al) 
 	 
1.17 × 10-3 = [(0.0483)/(65.39)] –[ (x)/(65.39)] + (3/2)(x/26.98) 
1.17 × 10-3 = (0.0483-x)/(65.39) + (3x)/(53.96) 
1.17 × 10-3 = (2.60 – 53.96x + 196.17x)/3528            4.13 = 142.21x + 2.60                
 x = 0.0108 
 
[image: ] mAl = 0.0108g  
 
 	mZn = 0.0483g – 0.0108g  	       
                    = 0.0375g  
 	 
 
4. Percent composition of the alloy: 
 
%Al = [(0.0108g/0.0483g)]100%          = 22% 
 
%Zn = 100% - 22%           = 78%  
 
 
5. Average Percent composition of the alloy (average of zinc values and average of aluminum values): 
 
Average % of Zn = (78% + 68%)/2                                 
= 73% 
 
Average % of Al = (22% + 32%)/2  	 	     
            = 27% 
 



Discussion:  
 
During the conduction of this lab, a quantity of Magnesium and a quantity of an alloy (a metallic material made up of two or more combined elements that cannot be physically divided[footnoteRef:1]) were separately mixed with an aqueous solution of hydrochloric acid. In order to ease the determination of the changes in volume following the reactions created, a calibrated eudiometer was used. This also led to more specific results when measuring the volume of hydrogen gas and the height of the water column. It is important to avoid letting air entering the eudiometer since it can add to the volume of the hydrogen gas, leading to less accurate results. It is also important to avoid letting the metals stick to the side of the glassware since it will cause a change in the mass initially measured. Staying within the range of mass advised is important due to it determining the success of the reaction, given the specific amount of acid instructed. When working with the pure Magnesium metal, the volume of hydrogen gas released from the reaction and the height of the water column helped calculate the experimental hydrogen gas moles, which later helped find the percentage purity of Magnesium (percentage yield of hydrogen). As seen in the calculations, the average value obtained achieved a percentage of 100%, supporting that the reactants fully reacted with each other, wasting little to no products. Having a percent yield over 100% would have hinted the appearance of impurities, adding to the mass of the component, whereas a percent yield under 100% would have hinted to a waste in product. When specifically experimenting with the alloy, the number of hydrogen gas moles released helped determine the masses of Zinc and Aluminum within it. Those results were then used to calculate as well as identify the percentage of Aluminum and Zinc in the alloy. Multiple trials with an alloy will produce slightly different results since not all alloys possess the same percent composition. It is for this reason that it would be advised to work with averages. With the use of the average percent composition of the alloy, it was determined that Zinc composed 73% of the material while Aluminum composed 27% of it, leading to the achievement of the experiments main goal. It is important to use average There were multiple factors that could have led to sources of error. One source of error for example, could have occurred when measuring substances in glassware (ex. beaker, eudiometer) at eye-level, adding to the chances of inconsistencies. The use of a ruler to measure the height of the water column could have also lead to a source of error due to its incertitude, leading to a lack of precision.  [1:  Eurometaux, http://www.eurometaux.org/metalstoday/metalsfaqs/whatarealloys.aspx, September 25th, 2016.  
 ] 

  
  
 
 
 
 
 
 

[bookmark: _GoBack]Conclusion:  
 
In conclusion, by properly following the procedure given, our knowledge on ideal gas laws was tested when quantitatively determining the composition of an alloy creating a greater understanding in regards to the subject.   
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