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Experiment 1.

Determination of the Composition of an Alloy
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Student’s Initials _____
Data Tables
Table 1.  Pure Metal
	Data
	Trial 1
	Trial 2

	Identity of Metal
	Magnesium 
	Magnesium 

	Mass of metal (g)
	0.022g
	0.0272g

	Uncalibrated volume of eudiometer (mL)
	-
	-

	Volume of hydrogen gas (mL)
	23.5mL
	29.09mL

	Height of water column (cm)
	30.1cm
	25.61cm

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

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

	Pressure of water column (Pa)
	294.98 Pa
	250.98 Pa

	Water Temperature ((C)
	23.6(C
	24.4(C

	Water Vapour pressure (Pa)
	2810 Pa
	2980 Pa

	Atmospheric Pressure (Torr)
	765.5 Torr
	765.5 Torr

	Pressure of Hydrogen 
	98953.29 Pa
	98827.293 Pa

	Room Temperature 
	22(C
	22(C

	Ideal Gas Constant, R 
	8314.462
	8314.462

	Actual Moles of Hydrogen (mol)
	0.000948072 mol
	0.00117210 mol

	Theoretical moles of Hydrogen (mol)
	0.00090534 mol
	0.0011193415 mol

	Percent Yield (%)
	104.72%
	104.71%


Observations (Part 1): The Hydrochloric acid took only seconds to reach the bottom of the Eudiometer and react with the magnesium. Once the hydrochloric acid reacted with the magnesium metal, hydrogen gas was produced. As the production of hydrogen gas increased the volume of the gas accumulated.  
Table 2.  Alloy
	Data
	Trial 1
	Trial 2

	Unknown Number
	6786
	6786

	Mass of alloy (g)
	0.0457g
	0.0431g

	Uncalibrated volume of eudiometer (mL)
	-
	-

	Volume of hydrogen gas (mL)
	27.2mL
	26.2mL

	Height of water column (cm)
	10.5cm
	25.18cm

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

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

	Pressure of water column (Pa)
	102.9 Pa
	256.8 Pa

	Water Temperature ((C)
	23.9(C
	23.9(C

	Water Vapour pressure (kPa)
	2.98 kPa
	2.98 kPa

	Atmospheric Pressure (Torr)
	765.5 Torr
	765.5 Torr

	Pressure of Hydrogen 
	98975.373 Pa
	98821.473 Pa

	Room Temperature 
	22(C
	22(C

	Ideal Gas Constant, R 
	8314.462
	8314.462

	Moles of Hydrogen (mol)
	0.00109759 mol
	0.00105559 mol

	Mass of Zinc (g)
	0.0358g.
	0.0333g

	Mass of Aluminum (g)
	0.00989g
	0.00983g

	Percent Zinc (%)
	78.3%
	77.2%

	Percent Aluminum (%)
	21.7%
	22.8%

	Average Percent
	77.75% Zn
	22.25% Al


Observations (Part 2): In the trials with the alloy reacting with the hydrochloric acid. The reaction took way more time to have a visible effect. The alloy reacted very slowly with the hydrogen gas instead of seconds like the magnesium metal took, the alloy took minutes. This reaction formed hydrogen gas bubbles which decreased in amount as the alloy mass decreased. Again the volume of gas accumulated as the bubbles were produced.   
Discussion: (within space provided)
Through multiple calculations we were able to calculate each component in the alloy. We know that the alloy consists of both Aluminum and Zinc, and with the help of equations [7] and [8] we were able to determine the masses of each.
The amount of moles calculated for theoretical and actual of the magnesium metal was very similar, with a difference of only 0.000042732 mol. This is very reasonable due to the fact that there might have been some sources of error altering the values which ultimately would make it so there is a small difference in moles. These sources of error had a great impact on the values and are proven by the percent yield that was attained by the results. The percent yield was 104.72% which is greater than 100%.

There are multiple sources of error that could have altered the results of this experiment. When inverting the eudiometer to cover the metal in the water some oxygen could have went into the eudiometer. This oxygen would alter the volume of hydrogen gas produced because it would add oxygen gas to the volume. This would then increase the amount of moles of hydrogen gas in the calculation.

Another source of error that could have tempered with the values is reading the height of the water column wrong which would have changed the pressure exerted by the water column. This would decrease the pressure of hydrogen which would also decrease the moles of hydrogen. Lastly during the reaction some of the metal/alloy could have gotten stuck at the side of the eudiometer and not allowed that piece to react with hydrochloric acid. This would mean that there is a decrease in the mass of the metal/alloy. In the case of the metal it would decrease the actual would result in your percent yield to decrease. In the case of the alloy the masses of zinc and aluminum would be altered. Which ultimately result in different percents.  
Conclusion:  (no more than two lines)
In conclusion the composition of the alloy consisted 0.0358g of Zinc and 0.00989g of Aluminum, 78.3% and 21.7% percent composition respectively. 
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