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Experiment 1.

Determination of the Composition of an Alloy
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Data Tables


Table #1: Pure Metal


	Data
	Trial 1
	Trial 2

	Identity of Metal
	Magnesium
	Magnesium

	Mass of metal (g)
	0.0274 g
	0.0269 g

	Uncalibrated volume of eudiometer (mL)
	4.20 mL
	4.20 mL

	Volume of hydrogen gas (mL)
	28.05 mL = 2.805 x 10-5 m3
	27.15 mL = 2.715 x 10-5 m3

	Height of water column (cm)
	21.05 cm
	21.50 cm

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

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

	Pressure of water column (Pa)
	2.06 x 103 Pa
	2.11 x 103 Pa

	Water Temperature (C)
	26°C = 299 K
	26°C = 299 K

	Water Vapour pressure (Pa)
	3.36 kPa = 3360 Pa
	3.36 kPa = 3360 Pa

	Atmospheric Pressure (Torr)
	760 mmHg = 760 Torr 
= 1.01 x 105 Pa
	760 mmHg = 760 Torr 
= 1.01 x 105 Pa

	Pressure of Hydrogen 
	9.56 x 104 Pa
	9.55 x 104 Pa

	Room Temperature 
	25°C = 298 K
	25°C = 298 K

	Ideal Gas Constant, R 
	8.31 m3 Pa/mol K
	8.31 m3 Pa/mol K

	Actual Moles of Hydrogen (mol)
	1.08 x 10-3 mol H2
	1.05 x 10-3 mol H2

	Theoretical moles of Hydrogen (mol)
	1.13 x 10-3 mol H2

	1.11 x 10-3 mol H2

	Percent Yield (%)
	96%
	95%







Observations (Part 1):
· Mg   soft and silver in colour
· HCl  clear solution
· In trial 1, Mg only reacted after shaking eudiometer inside the beaker.
· Once the Mg started to react it only took about 30 seconds for it to completely dissolve.
· A shiny substance appeared in the liquid (looked like oil in water)
· Trial 1 took longer than Trial 2
· Solution continued to bubble even after Mg had dissolved.



Table #2: Alloy



	Data
	Trial 1
	Trial 2**

	Unknown Number
	3065
	

	Mass of alloy (g)
	0.0302 g
	

	Uncalibrated volume of eudiometer (mL)
	N/A
	

	Volume of hydrogen gas (mL)
	14.95 mL = 1.495 x 10-5 m3
	

	Height of water column (cm)
	32.50 cm = 0.3250 m
	

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

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

	Pressure of water column (Pa)
	
	

	Water Temperature (C)
	28°C = 301 K
	

	Water Vapour pressure (kPa)
	3.78 kPa = 3780 Pa
	

	Atmospheric Pressure (Torr)
	760 mmHg = 760 Torr 
= 1.01 x 105 Pa
	

	Pressure of Hydrogen 
	9.40 x 104 Pa
	

	Room Temperature 
	25°C = 298 K
	

	Ideal Gas Constant, R 
	8.31 m3 Pa/mol K
	

	Moles of Hydrogen (mol)
	5.67 x 10-4 mol H2
	

	Mass of Zinc (g)
	2.76 x 10-2 g
	

	Mass of Aluminum (g)
	2.61 x 10-3 g
	

	Percent Zinc (%)
	91.4%
	

	Percent Aluminum (%)
	8.64%
	

	Average Percent
	*N/A
	






Observations (Part 2):
· **No time left to perform Trial 2.
· Reaction occurred very slowly.
· A chunk of alloy surfaced to the top of the eudiometer and continued to react for a long time.
· Bubbling continued even after alloy dissolved.
· 
Sample Calculation :		Pure Metal			TRIAL 1
1. Uncalibrated Volume of the Eudiometer:
Vuncalibrated = Vgradutatedcylinder -  Veudiometer
		= 9.00 mL – 4.80 mL
		= 4.20 mL

2. Volume of Hydrogen gas:
Vhydrogen gas = Vuncalibrated + Vgas in eudiometer
	            = 4.20 mL + 23.85 mL 
            = 28.05 mL

3. Pressure exerted by the water column:
Pwater column = dgh
	            = (1000 kg/m3)(9.80 m/s2)(0.2105 m)
	            = 2.06 x 103 Pa

4. Pressure of hydrogen gas:
Phydrogen = Patmospheric – Pwater column – Pwater vapour
		       = (1.01 x 105 Pa) – (2.06 x 103 Pa) – (3.36 x 103 Pa) 
		       = 9.56 x 104 Pa 	

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

     nH2 = PV
               RT

            =    (9.56 x 104 Pa)(2.81 x 10-5 m3)     
                   (8.31 m3 Pa/mol K)(298 K)

	     = 1.08 x 10-3 mol H2

6. Moles of hydrogen gas (theoretical):
nMg =  m 
           M

       =   _0.0274  g	
            24.31 g/mol

	= 1.13 x 10-3 mol Mg

Mg(s) + 2HCl(aq)  MgCl2(s) + H2(g)

      nH2 = nMg
             = 1.13 x 10-3 mol H2

7. Percentage Purity of metal:
Percentage Purity  =     actual number of moles H2            x     100%
			          theoretical number of moles H2

			     =     1.08 x 10-3 mol H2    	x 100%
			            1.13 x 10-3 mol H2

			     =  96%	
		 
8.	Average Percent Purity:
	Average Percent Purity = 96% + 95%
				         2
				= 95.5%
[bookmark: _GoBack]Sample Calculation :		Alloy					TRIAL 1
1. Pressure of water column and hydrogen gas:
Pwater column = dgh
     = (1000 kg/m 3)(9.80 m/s2)(0.3250 m)
	     = 3.19 x 103 Pa

Phydrogen = Patmospheric – Pwater column – Pwater vapour
	              = (1.01 x 105 Pa) – (3.19 x 103 Pa) – (3.78 x 103 Pa) 
		= 9.40 x 104 Pa

2. Moles of hydrogen gas:
PV = nRT

              nH2 = PV
         RT

      =    (9.40 x 104 Pa)( 1.495 x 10-5 m3)     
                (8.31 m3 Pa/mol K)(298 K)

      = 5.67 x 10-4 mol H2

3. Masses of Zinc and Aluminum in the alloy:
Zn  +  2HCl      ZnCl2  +  H2
		Al  +  3HCl        AlCl3  +   H2
	
If,	 nH2 total = nH2 in Zn + nH2 in Al 		          and,	malloy = mZn + mAl
		= nZn  +   nAl			   	   	  mZn = malloy - mAl
		= mZn  +  3mAl 			   	                 mZn = 0.0302 g - mAl   
    MZn       2MAl

then,	(5.67 x 10-4 mol H2)  =  0.0302 g - mAl     +              3mAl______
				65.41 g/mol	     2(26.98 g/mol)

	(5.67 x 10-4 mol H2)  =        0.0302___     -              mAl_______     +   	   3mAl____
	   			65.41 g/mol	      65.41 g/mol	         2(26.98 g/mol)

	   5.67 x 10-4 mol H2  =  (4.62 x 10-4 mol)    -    (1.53 x 10-2)mAl    +    (5.56 x 10-2)mAl
	        1.05 x 10-4 mol  =  (4.03 x 10-2 g/mol)mAl
			mAl  =  2.61 x 10-3 g

			  mZn  =  (0.0302 g) – mAl
			           = (0.0302 g) – (2.61 x 10-3 g)
			           = 2.76 x 10-2 g		

4. Percent composition of the alloy:
Percent Zn  =    mZn_	x  100%
	            malloy

	       = 2.76 x 10-2 g	x  100%
		0.0302 g

	       = 91.4%	

Percent Al   =    mAl_	x  100%
	             malloy

	       =  2.61 x 10-3 g	x  100%
		0.0302 g

	       =  8.64%
5. Average Percent composition of the alloy (average of zinc values and average of aluminum values):
N/A. Not enough time to complete Trial 2.

Discussion: (within space provided)

The purpose of this assignment was to calculate the percentage purity of a sample of Mg, and the percent composition of a sample of an unknown alloy. The percentage purity of Mg was to be calculated using the number of moles in two different ways. The first way was by using the Ideal Gas Law which gave the actual yield. The second way was by using molar ratios which gave a calculated value of the theoretical yield. Dividing these two values and multiplying by 100% would give the percentage purity of the sample also known as the percent yield.

The percent purities from Trials 1 and 2 were 96% and 95%. It is apparent that each trial’s result were close to each other, but Trial 2 had less percent purity than Trial 1. This could be due to the fact that a smaller mass of Mg was used. A smaller sample of Mg would affect the percent composition. 

The second part of this experiment was done in one trial. The mass of alloy used was 0.0302 g. The percent compositions were 91.4% Zn and 8.64% Al. It is apparent that the composition of Zn was much higher than the composition of Al. The compositions of Al and Zn in the alloy meet the requirements of the three most common alloys* of Zn and Al. The percent compositions of Al in these alloys are 8%, 12%, and 27%. 

*Zinc aluminum. (n.d.). In Wikipedia. Retrieved September 13, 2014, from 
http://en.wikipedia.org/wiki/Zinc_aluminium


Conclusion:  (no more than two lines)
The average percent purities for Trials 1 and 2 for Part were 96% and 95%, respectively.
The average percent composition for Part 2 was 91.4% Zn and 8.64% Al.
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