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Experiment 1.

Determination of the Composition of an Alloy

Checklist:

· Raw Data Sheet written in pen, signed by TA and attached 

· Report Form completed in pen (or typed) and attached

Student’s Initials: E.N.V.
Data Tables

Table 1.  Pure Metal

	Data
	Trial 1
	Trial 2

	Identity of Metal
	Zinc
	Zinc

	Mass of metal (g)
	0.0585
	0.0509

	Uncalibrated volume of eudiometer (mL)
	3.5

	0

	Volume of hydrogen gas (mL)
	23.0
	20.1

	Height of water column (cm)
	23.7
	29.1

	Density of water (kg/m3)
	1.00x103
	1.00x103

	Acceleration due to gravity (m/s2)
	9.8
	9.8

	Pressure of water column (Pa)
	2322.6
	2851.8

	Water Temperature ((C)
	20.3
	20.1

	Water Vapour pressure (Pa)
	2340
	2340

	Atmospheric Pressure (Torr)
	755.2
	755.2

	Pressure of Hydrogen (kPa)
	96.02
	95.51

	Room Temperature ((C)
	18
	18

	Ideal Gas Constant, R 
	8.314
	8.314

	Actual Moles of Hydrogen (mol)
	9.05x10-4
	7.87x10-4

	Theoretical moles of Hydrogen (mol)
	8.95x10-4
	7.79x10-4

	Percent Yield (%)
	101
	101


Observations (Part 1):
Zinc Metal Sample:
- Sample is considerably malleable

- Lustrous once shaved with the sandpaper

Hydrochloric Acid Solution (12 M):

- Strong, burning fumes emitted from the solution

- Transparent solution in liquid state

- Acidic and burning to the touch
Reaction:

- Bubbling once the hydrochloric acid comes in contact with the pure metal, zinc

- Zinc metal completely reacts, therefore none of the metal remaining inside the vile

- Audible sounds of bubbling and the release of gas inside the tube
Table 2.  Alloy

	Data
	Trial 1
	Trial 2

	Unknown Number
	5227
	5227

	Mass of alloy (g)
	0.0394
	0.0420

	Uncalibrated volume of eudiometer (mL)
	3.2
	0

	Volume of hydrogen gas (mL)
	23.6
	23.3

	Height of water column (cm)
	22.3
	25.8

	Density of water (kg/m3)
	1.00x103
	1.00x103

	Acceleration due to gravity (m/s2)
	9.8
	9.8

	Pressure of water column (Pa)
	2185.4
	2528.4

	Water Temperature ((C)
	19.8
	20.5

	Water Vapour pressure (kPa)
	2.34
	2.49

	Atmospheric Pressure (Torr)
	755.2
	755.2

	Pressure of Hydrogen 
	96.17
	95.68

	Room Temperature 
	18
	18

	Ideal Gas Constant, R 
	8.314
	8.314

	Moles of Hydrogen (mol)
	9.32x10-4
	9.13x10-4

	Mass of Zinc (g)
	3.12x10-2 
	3.43x10-2 

	Mass of Aluminum (g)
	8.17x10-3 
	6.72x10-3 

	Percent Zinc (%)
	79.2
	84.01

	Percent Aluminum (%)
	20.7
	16.0

	Average Percent (%)
	18.35 Zn
	81.06 Al


Observations (Part 2):
Unknown alloy sample:

- Lustrous appearance
- Relatively malleable 
Hydrochloric Acid Solution (12 M):

- Strong, burning fumes emitted from the solution

- Transparent solution in liquid state

- Acidic and burning to the touch

Reaction: 

- Bubbling once the hydrochloric acid comes in contact with the unknown alloy sample

- Audible sounds of bubbling and the release of gas inside the tube

- Large majority of the alloy reacts

- Unreacted alloy rested on the top of the solutions surface within the eudiometer 

Sample Calculation :

Pure Metal

1. Uncalibrated Volume of the Eudiometer:

2. Volume of Hydrogen gas:

3. Pressure exerted by the water column:

4. Pressure of hydrogen gas:

5. Moles of hydrogen gas (experimental):

6. Moles of hydrogen gas (theoretical):

7. Percentage Purity of metal:

8.
Average Percent Purity:

Sample Calculation :

Alloy

1. Pressure of water column and hydrogen gas:

2. Moles of hydrogen gas:

3. Masses of Zinc and Aluminum in the alloy:

4. Percent composition of the alloy:

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

Discussion: (within space provided)

The reaction present in this experiment is recognized as a single displacement reaction between Zinc metal and Hydrochloric acid as the reactants, producing zinc chloride and hydrogen gas as respective products. Demonstrated by the equation:

Zn(s) + 2HCl2(aq)   ZnCl2(aq) + H2(g)

Understanding the basics and overall concepts of stoichiometry, it is understood that there is a relationship, specifically a 1:1 mole ration between the amount of zinc metal used, reactant, in comparison to the hydrogen gas produced, product. Calculating and understanding the amount of hydrogen gas emitted proves further the directly proportional relationship present within this single displacement reaction. Using the results and calculations obtained, a percentage yield, percentage purity, of the reaction was calculated to be 101% for both trial 1 and trial 2, refer to table 1. Pure Metal. Wanting a more general calculation of percentage yield for the overall experiment, the average percentage yield calculated is 101% implying possible sources of error that may have occurred throughout the performance of the experiment. 

Various possibilities for error could be brought into question through any aspect of the performance of the experiment. For example, there is was a possibility that the reaction did not fully complete before the recorded and observed results were take, and therefore leading to inaccurate results in the end through the calculation process. An indication of the sample not fully reacting would be having some remaining metal resting on the upper surface of the liquid. Furthermore, there is a possibility that not the whole sample of pure metal, or alloy, participated in the reaction process. There is a possibility that the samples could not have been in contact with the hydrochloric acid in some way, which in turn led to inaccurate readings and calculations. During the performance of the lab, the action of flipping the eudiometer, refer to proceed, and submerging the apparatus underwater can present another opportunity for error, as there is a possibility that the air was let into the column, allowing for inaccurate results in the end, leading to inaccurate results calculated. All of these possible errors could have an overall effect on the final calculation of percentage yield, Refer to sample calculation: Pure Metal – 7.
In regards to the unknown alloy sample, 5227, it is calculated to have aluminum and a zinc percentage composition of 20.7% and 79.2% respectively for the first trial, and 16.0% and 84.0% respective composition in trial two, refer to Table 2. Alloy. The difference in the percentage compositions is calculated may have resulted from sources of error. This might include the possibility of the alloy not completely reacting with the hydrochloric acid. Due to this possibility of the whole alloy not reacting with the hydrochloric acid, this may have led to different percentage compositions calculated, as well as inaccurate readings and results elsewhere in the experiment. 
Conclusion:  (No more than two lines)
The percent yield of hydrogen gas produced by sample of pure metal magnesium was averaged from two trials to be 101%. The composition of alloy sample, 5227, was found to be 18.35% Zinc and 81.06% Aluminum. 
Reference: TA Phil De Luna 
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