Data Tables


Table 1.  Pure Metal

	Data
	Trial 1
	Trial 2

	Identity of Metal
	Zinc
	Zinc

	Mass of metal (g)
	0.0470
	0.0493

	Uncalibrated volume of eudiometer (mL)
	3.51
	0

	Volume of hydrogen gas (mL)
	18.15
	19.35

	Height of water column (cm)
	44.5
	43

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.8
	9.8

	Pressure of water column (Pa)
	4361
4.361 kPa
	4214
4.214 kPa

	Water Temperature (C)
	23
	23

	Water Vapour pressure (Pa)
	2810 (2.81 kPa)
	2810 (2.81 kPa)

	Atmospheric Pressure (Torr)
	766.2 mmHg
	766.2 mmHg

	Pressure of Hydrogen 
	95.0 kPa
	95.2 kPa

	Room Temperature 
	22.5
	22.5

	Ideal Gas Constant, R 
	8.3145 L kPa/mol*K
	8.3145 L kPa/mol*K

	Actual Moles of Hydrogen (mol)
	0.000700
7.00 ×10^-3
	0.000748
7.48 ×10^-3

	Theoretical moles of Hydrogen (mol)
	0.000719
7.19 ×10^-3
	0.000754
7.54 ×10^-3

	Percent Yield (%)
	97.36
	99.20



Observations (Part 1):

· Hot fumes were released
· The metal disappeared over a period of time (all material used up) 
· Solution was transparent however contained a large amount of bubbles
· Quicker reaction compared to that of the alloy reaction



       
· 
Table 2.  Alloy

	Data
	Trial 1
	Trial 2

	Unknown Number
	5069
	5069

	Mass of alloy (g)
	0.0447
	0.0476

	Uncalibrated volume of eudiometer (mL)
	3.51
	0

	Volume of hydrogen gas (mL)
	20.76
	29.12

	Height of water column (cm)
	40.1
	30.2

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.8
	9.8

	Pressure of water column (Pa)
	3929.83.9298 kPa
	2959.62.9596 kPa

	Water Temperature (C)
	23
	23

	Water Vapour pressure (kPa)
	2810 (2.81 kPa)
	2810 (2.81 kPa)

	Atmospheric Pressure (Torr)
	766.2 mmHg
	766.2 mmHg

	Pressure of Hydrogen 
	95.46 kPa
	96.43 kPa

	Room Temperature 
	22.5
	22.5

	Ideal Gas Constant, R 
	8.3145 L kPa/mol*K
	8.3145 L kPa/mol*K

	Moles of Hydrogen (mol)
	0.0008048 8.048× 10^-4
	0.0011401.140×10^-3

	Mass of Zinc (g)
	4.169× 10-2
	3.73 × 10-2

	Mass of Aluminum (g)
	3.005 × 10-3
	1.022x 10-2

	Percent Zinc (%)
	93.28%
	78.53%

	Percent Aluminum (%)
	6.72 %
	21.47%

	Average Percent
	                Aluminum -14.09 %     Zinc- 85. 91%



Observations (Part 2):

· Solution in the eudiometer fizzed up slowly and gradually
· Reaction took longer than the pure metal reaction
· All of the alloy was used up in the reaction
· Water displaced by the reaction by the gas evolved  

Sample Calculation :		Pure Metal

1. Uncalibrated Volume of the Eudiometer:


VUncalibrated= Vgc - Vet
                =5.03-1.52
             = 3.51 ml


2. Volume of Hydrogen gas:

Trail 1: Vhydrogen= uncalibrated volume + read volume
                       = 3.51ml + 14.64 ml
                       = 18.15 ml

Trial 2: Vhydrogen=19.35 ml

3. Pressure exerted by the water column:
**All future calculations will include Trial 2 data. Calculations that require averages will include both set of data **
                                     P= dghGivens:                            
d= 1000 kg/m3    
g= 9.8 m/ s2
h= 43.0 cm- 0.43 m


	 = (1000 kg/m3 ) ( 9.8 m/s2)( 0.43m)
                                       = 4214 kg/ m* s2 ( Pa)
                                       = 4.214 kPa 
                     
Therefore, the pressure of the water column is 4.214 kPa. 

Givens:                            
 Patmospheric = 102.2 kPa
PWatercolumn= 4.214 kPa
Pwatervapour = 2.81 kPa

4. Pressure of hydrogen gas:

                            Phydrogen= Patmospheric – PWatercolumn –Pwatervapour     
	 = 102.2 kPa- 4.214 kPa - 2.81 kPa
                                       = 95.2 kPa                                        


Therefore, the pressure of hydrogen gas is 95.2 kPa.



Givens:                            
R=8.3145 l kPa/mol *K
T= 23ͦc 296.15 K
P= 95.2 kPa
V= 19.35 ml 0.01935 L

5. Moles of hydrogen gas (experimental):

                                     PV= nRT
       (95.2 kPa)(0.01935L) = n (8.3145 L kPa / mol*K) (296.15 K)
                                       n=  (95.2 kPa)(0.01953L) 
                                            (8.3145 L kPa / mol*K) (296.15 K)
                                         = 0.000748 mol

Therefore, the experimental moles of hydrogen gas is 7.48 ×10 -4 mol .


6. Moles of hydrogen gas (theoretical):Givens:                            
     n= ?
    m= 0.0493 g
MM=65.39 mol/g
nzinc = nhydrogen 




n= m
    MM
  = 0.0493g
     65.39 mol/g
  = 0.000754 mol
  = 7.54 × 10-4 mol

Therefore, the theoretical moles for hydrogen gas is 7.54 ×10 -4 mol.


Givens:                            
      Actual yield = 0.000748 mol
Theoretical yield= 0.000754mol


7. Percentage Purity of metal:

 % = Actual Yield      *100    
       Theoretical Yield
    = 0.000748          *100
      0.000754
   = 99.20 %

Therefore, for this trial the percent purity of Zinc is 99.20%. 





8.	Average Percent Purity:

Avg % Purity= Trail 1 + Trail 2 / 2
                    =[(97.36% + 99.20) / 2]
	         = 196.56% /2
	         = 98.28%

Therefore, the average percent purity of the Zinc is 98.28%. 


Sample Calculation :		AlloyGivens:                            
d= 1000 kg/m3    
g= 9.8 m/ s2
h= 30.2 cm- 0.302 m




1. Pressure of water column and hydrogen gas: 

                                     P= dgh
	 = (1000 kg/m3 ) ( 9.8 m/s2)( 0.302m)
                                       = 2959.6 kg/ m* s2 ( Pa)
                                       = 2.9596 kPa
Givens:                            
 Patmospheric = 102.2 kPa
PWatercolumn= 2.9596 kPa
Pwatervapour = 2.81 kPa


                            Phydrogen= Patmospheric – PWatercolumn –Pwatervapour     
	 = 102.2 kPa- 2.9596 kPa - 2.81 kPa
                                       = 96.43 kPa

Therefore, the pressure of the water column is 2.9596 kPa and the pressure of the hydrogen gas is 96.43 kPa. 

Givens:                            
R=8.3145 l kPa/mol *K
T= 23ͦc 296.15 K
P= 96.43 kPa
V= 29.12 ml 0.02912 L

2. Moles of hydrogen gas:       

                                     PV= nRT
     (96.43 kPa)(0.02912L) = n (8.3145 L kPa / mol*K) (296.15 K)
                                       n=  (96.43 kPa)(0.02912L) 
                                            (8.3145 L kPa / mol*K) (296.15 K)
                                         = 0.001140 mol
	   = 1.140 × 10-3 mol

Therefore, the moles for hydrogen gas is 1.140 ×10-3.

Givens:                            
 Msample = 0.0476 g
nHydrogen =1.140 x 10-3 mol
  MMAl  = 26.98 g/mol
  MMzinc= 65.38g/mol 

3. Masses of Zinc and Aluminum in the alloy:

1 Msample= mzinc + mAl
2 nHydrogen= nzinc + 3/2naluminum 

Substitute equation 1 into 2. Let × represent Aluminum

1.140 x 10-3 mols of Hz = (0.0476g – x ÷ 65.38g/mol) + (3 x ÷ 2 x 26.98 g/mol) 

1.140 x 10-3 mols of Hz = (0.0476g - x ÷ 65.38g/mol) + (3x ÷53.96g/mol) 

1.140 x 10-3 mols of Hz = [(0.0476 – x) (53.96) + (3x) (65.38)] ÷ [(65.38) (53.96)] 

1.140 x 10-3 mols of Hz = (2.5684 + 142.18x) ÷ 3527.9048

X= 1.022x 10-2 = mass of Aluminum 

Sub mass of Aluminum into equation 2

Msample= mzinc + mAl
mzinc	= Msample - mAl
               = 0.0476 – 1.022 × 10-2
          = 0.03738
          = 3.73 × 10-2 g

Therefore, the mass of aluminum in the alloy is 1.022×10 -2 g and the mass of zinc is 3.73×10 -2g. 

4. Percent composition of the alloy:Givens:                            
    Malloy= 0.0476 g
       mAl=1.022 x 10-2g
     mzinc = 3.73 × 10-2g




% Al = (mass of Al/ mass of alloy) x 100%
       		        = (1.022 x 10-2g / 0.0476g) x 100%
       		        = 21.47%

% Zn = (mass of Zn/mass of alloy) x 100%
       		         = (3.73 × 10-2 / 0.0476g) x 100%
       		         = 78.53%


Therefore, the alloy is composed of 21.47% Aluminum and 78.53% Zinc.


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

Avg % Al = Trial 1 + Trail2/2                                      Avg % Zn = Trial 1 + Trail2/2 
               = [21.47% + 6.72 %/ 2]	                                      = [93.28% + 78.53%/ 2]
               = 14.09 %               			                          = 85.91%	

Therefore, the average percent composition off the alloy is 14.09% Aluminum and 85.91% Zinc.


Discussion: (within space provided)

	The main objective of the following experiment is to determine the purity of metal and the composition of the alloy in question.  As the metal /alloy reacts with the hydrochloric acid all the material is consumed and hydrogen gas is produced as a by-product. The reaction between the metal/alloy and the hydrochloric acid is exothermic; thus, releasing energy in the form of heat causing the distilled water to condensate and be displaced by hydrogen gas. This is a very important step in the in the reaction as it sets the givens for the series of calculations. However, errors can occur which can alter and effect the purity of the metal and the composition of the alloy. The following are examples of instrumental and procedural errors:
· While measuring the height of the eudiometer a 15cm ruler was used and in order to measure the full length one would need to guesstimate since the length was anywhere from 2 or 3 times the ruler. This instrumental error effected the precision of the experiment and contributed to the error in calculations as the height ( volume of hydrogen gas) is a key factor in the calculation
· A procedural error occurs when flipping the eudiometer. The length is quite large and getting the vial is difficult. In the time span of connecting the two trials HCl can leak out of the eudiometer into the surrounding liquid. This alters the amount of hydrogen moles as well as the volume. 
· In addition, the reason as to why the percent compositions are not equal in the alloy is because the alloy is not made up of equal parts of the metals but rather an unequal proportion of metals where one metal has a greater presence in the alloy compared to the other. Therefore, while we were breaking the alloy into pieces Trial 1 may have had more zinc in that portion of the alloy than Trial 2. This would explain the difference in percent composition between the two.

Conclusion:  (no more than two lines)

In summation, based on the calculations above it was determined that the alloy #5069 consisted of an average of 14.09% Aluminum and 85.91% Zinc. In addition, the average percent purity of the metal (zinc) was 98.28%. Throughout the experiment, hydrogen gas was produced which is a determining factor in figuring out the composition of the alloy.  
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