Data Tables

Table 1.  Pure Metal 

	Data
	Trial 1
	Trial 2

	Identity of Metal
	Zinc (Zn)
	Zinc (Zn)

	Mass of metal (g)
	0.0496g
	0.0499g

	Uncalibrated volume of eudiometer (mL)
	Already calibrated (0.0mL)
	Already calibrated (0.0mL)

	Volume of hydrogen gas (mL)
	29.6mL
	31.1mL

	Height of water column (cm)
	19.9cm
	17.3cm

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.81 
	9.81 

	Pressure of water column (Pa)
	1952.19Pa
	1697.13Pa

	Water Temperature (C)
	19.0°C
	18.9°C

	Water Vapour pressure (Pa)
	2189Pa
	2175Pa

	Atmospheric Pressure (Pa)
	1.021xPa 
	1.021xPa

	Pressure of Hydrogen 
	97958.81Pa
	98227.87Pa

	Room Temperature 
	19.0°C
	19.0°C

	Ideal Gas Constant, R 
	8.3145 J
	8.3145 J

	Actual Moles of Hydrogen (mol)
	
	

	Theoretical moles of Hydrogen (mol)
	7.58 x  mol
	7.62 x  mol

	Percent Yield (%)
	156%
	164%



Observations During Reaction (Part 1):

Colour Change: There was no colour change after the metal reacted with the acid. The resulting solution was a clear liquid. The metal (dark, lustrous) was seen floating. 
Sound: Slight fizzing sound due to the gases being produced. 
Smell: Although the acid (HCl) on its own did have a rather strong, pungent smell; the reaction itself did not produce any noticeable smell. 

Table 2.  Alloy

	Data
	Trial 1
	Trial 2

	Unknown Number
	5127
	5127

	Mass of alloy (g)
	0.0204g
	0.0274g

	Uncalibrated volume of eudiometer (mL)
	Already calibrated (0.0mL)
	Already calibrated (0.0mL)

	Volume of hydrogen gas (mL)
	14.6cm
	16.6cm

	Height of water column (cm)
	33.9cm
	33mL

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.81 
	9.81 

	Pressure of water column (Pa)
	3325.59Pa
	3237.30Pa

	Water Temperature (C)
	19.6C
	18.5C

	Water Vapour pressure (Pa)
	2272Pa
	2121Pa

	Atmospheric Pressure (Pa)
	1.021xPa
	1.021xPa

	Pressure of Hydrogen 
	96502.41Pa
	96687.70Pa


	Room Temperature 
	19.3C
	19.3C

	Ideal Gas Constant, R 
	8.3145 J
	8.3145 J

	Moles of Hydrogen (mol)
	
	

	Mass of Zinc (g)
	0.0138g
	0.0214g

	Mass of Aluminum (g)
	0.0066g
	0.0060g

	Percent Zinc (%)
	67.65%
	78.11%

	Percent Aluminum (%)
	32.35%
	21.89%

	Average Percent
	Average Zn = 
	Average Al = 27.12%




Observations During Reaction (Part 2):

Colour Change: Similarly to the first part of the experiment with the pure metal, with the alloy there was no colour change after the metal reacted with the acid that was a major change from what it was originally. The resulting solution was a fairly clear liquid. The alloy (dark, lustrous) was seen floating.
Sound: Slight fizzing sound due to the gases being produced. 
Smell: Although the acid (HCl) on its own did have a rather strong, pungent smell

Sample Calculation :		Pure Metal

1. Uncalibrated Volume of the Eudiometer:

The Eudiometer was already calibrated from the beginning of the experiment. 

Trial 1: 0.0mL

Trial 2: 0.0mL



2. Volume of Hydrogen gas:

Trial 1: 29.6mL + 0.0mL = 29.6mL 	∴  = 29.6mL

Trial 2: 31.1mL + 0.0mL = 31.1mL		∴ = 31.1mL



3. Pressure exerted by the water column:

Note that height of water column in cm was converted to m for calculation purposes. 

Trial 1: 	 =dgh
		 	            = (1000) (9.81 ) (0.199m) 
		                      =  1952.19Pa

Trial 2: 	 =dgh
		                      = (1000) (9.81 ) (0.173m) 
		                      =  1697.13Pa






4. Pressure of hydrogen gas:


Trial 1	:	 =  -  - 
			 = (1.021 x Pa) - (1952.19Pa) – (2189Pa)
			 = 97958.81Pa

Trial 2:	 =  -  - 
			 = (1.021 x Pa) - (1697.13Pa) – (2175Pa)
			 = 98227.87Pa



5. Moles of hydrogen gas (experimental):

	Temperature T = 19°C + 273 = 292K
	 = 29.6mL  1000000 = 0.0000296 = 2.96 x 
          = 31.1mL  1000000 = 0.0000311 = 3.11 x 

Trial 1:	 = 
         		  = 
            		   =
	 		   = 


Trial 2: 	 = 
         		  = 
            		   =
	 		   = 


6. Moles of hydrogen gas (theoretical):

 +    + 


Trial 1: 	=  

			  = 0.0496g x  x 
			  = 0.000758 mol 
			  = 7.58 x  mol 


Trial 2: 	=  
	
  = 0.0499g x  x 
			  = 0.000762
			  = 7.62 x  mol 


7. Percentage Purity of metal:

Trial 1 % Purity =  x 100%
		     =  x 100%
                         = 1.56 x 100%
		     = 156% 

Trial 2 % Purity =  x 100%
		     =  x 100%
                         = 1.64 x 100%
     = 164% 

8. Average Percent Purity:

Average % Purity = 
	             = 
                     = 
                     = 160%



Sample Calculation :		Alloy


1. Pressure of water column and hydrogen gas:

Trial 1:	 =dgh	
				  = (1000) (9.81 ) (0.339m)
				  = 3325.59Pa

		=  -  - 
			 = (1.021 x Pa) – (3325.59Pa) – (2272Pa)
			 = 96502.41Pa 


Trial 2:	 =dgh	
				  = (1000) (9.81 ) (0.330cm)
				  = 3237.30Pa

		=  -  - 
			 = (1.021 x Pa) – (3237.30Pa) – (2175Pa)
			 = 96687.70Pa 






2. Moles of hydrogen gas:

Temperature T = 19.3°C + 273 = 292.3K
 = 33.9mL  1000000 = 0.0000339 = 1.46 x 
 = 33mL  1000000 = 0.000033 = 1.66 x 


Trial 1:	 = 
         		  = 
            		   =
	 		   = 


Trial 2: 	 = 
         		  = 
            		   =
	 		   = 















3. Masses of Zinc and Aluminum in the alloy:

Note: =  +  
 
Trial 1: 	=  - 
        = 0.0204g - 

				=  +  
			       =  +  
	    		       =  -  +  
 -  =  
    -  =  
   - 3.11 x =  
		        = 
                                 =  0.0066g
				    
			

=  -  
= 0.0204g – 0.0066g
= 0.0138g










Trial 2: 

=  -  
      = 0.0274g - 

				=  +  
			       =  +  
	    		       =  -  +  
 -  =  
    -  =  
– 4.18 x =  
		       = 
                                 =  0.0060g



=  -  
= 0.0274g – 0.0060g
= 0.0214g













4. Percent composition of the alloy:

Trial 1: 	% Al =  x 100%
		        = x 100%
		        = 32.35%

		% Zn = 100% - %Al
		         = 100% - 32.35%
		         = 67.65%


Trial 2:	 % Al =  x 100%
		         = x 100%
		         =  21.89%
		
% Zn = 100% - %Al
	                   = 100% - 21.89%
		         = 78.11%



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


Average Zn = 
	         = 
                   = 



Average Al = 
                  = 
                  = 27.12%
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