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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 typed and attached
Student’s Initials _____
Data Tables
Table 1.  Pure Metal
	Data
	Trial 1
	Trial 2

	Identity of Metal
	Magnesium
	Magnesium 

	Mass of metal (g)
	0.0285
	

	Uncalibrated volume of eudiometer (mL)
	-
	-

	Volume of hydrogen gas (mL)
	30.7
	29.1

	Height of water column (cm)
	19.6
	20.3

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.81
	9.81

	Pressure of water column (Pa)
	1922.76
	1991.43

	Water Temperature ((C)
	18
	18

	Water Vapour pressure (Pa)
	2.20
	2.20

	Atmospheric Pressure (Torr)
	753.06193
	753.06193

	Pressure of Hydrogen 
	0.2470Pa
	

	Room Temperature 
	19.5
	19.5

	Ideal Gas Constant, R 
	[image: image1.png]0.082057L atm mol™*K™?
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	Actual Moles of Hydrogen (mol)
	0.0012264
	

	Theoretical moles of Hydrogen (mol)
	0.0011700
	

	Percent Yield (%)
	105
	


Observations (Part 1):
1. Bubble appeared when metal and acid reacted

2. When inverted HCl replaced water at the bottom 

3. After reaction, gas replaced water at the top

4. Reaction of magnesium happened very quick

5. Hot when tapped 
Table 2.  Alloy
	Data
	Trial 1
	Trial 2

	Unknown Number
	6847
	6847

	Mass of alloy (g)
	0.0420
	0.0419

	Uncalibrated volume of eudiometer (mL)
	
	

	Volume of hydrogen gas (mL)
	24.7
	24.1

	Height of water column (cm)
	28.8
	25.9

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.81
	9.81

	Pressure of water column (Pa)
	2825.28
	2540.79

	Water Temperature ((C)
	18
	18

	Water Vapour pressure (kPa)
	2.20
	2.20

	Atmospheric Pressure (Torr)
	753.06193
	753.06193

	Pressure of Hydrogen 
	0.1987Pa
	0.1938Pa

	Room Temperature 
	19.5
	19.5

	Ideal Gas Constant, R 
	[image: image3.png]0.082057L atm mol™*K™?
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	Moles of Hydrogen (mol)
	0.0009
	0.0010

	Mass of Zinc (g)
	0.03454
	0.02886

	Mass of Aluminum (g)
	0.00746
	0.01303

	Percent Zinc (%)
	82.24
	68.89

	Percent Aluminum (%)
	17.76
	31.09

	Average Percent
	100%
	100


Observations (Part 2):
1. Formation of bubble is very vigorous during reaction

2. Alloy reaction with Hydrochloric acid is less reactive compare to magnesium. Alloy reaction with HCl take long time to complete.

3. Tiny pieces of alloy metal going up during reaction.

4. Gas formed during reaction going up and fill up the top of eudiometer.
5. Dark residue formed when reaction almost complete but after that it disappeared at the end of reaction.

Sample Calculation :Magnesium
 Pure Metal (Trial 1)
1. Uncalibrated Volume of the Eudiometer:

Use calibrated eudiometer
2. Volume of Hydrogen gas:
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3. Pressure exerted by the water column:
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4. Pressure of hydrogen gas:
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5. Moles of hydrogen gas (experimental):
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6. Moles of hydrogen gas (theoretical):
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7. Percentage Purity of metal:
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8. Average Percent Purity:
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Sample Calculation :6847 Alloy (Trial 1)
1. Pressure of water column and hydrogen gas:
Pressure of water column
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Pressure of hydrogen gas
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2. Moles of hydrogen gas:
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3. Masses of Zinc and Aluminum in the alloy:
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4. Percent composition of the alloy:
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5. Average Percent composition of the alloy (average of zinc values and average of aluminum values):
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[image: image52.png]



Discussion: (within space provided)

The purpose of this experiment was to determine the composition of Alloy and purity of pure metal using magnesium. Two trials were performed for both experiments. Using metal and acid reaction, this experiment can give idea about the composition of alloy and metal by measuring volume of hydrogen collected during experiment. Volume of hydrogen collected can be used to calculate the mass of zinc and aluminium in alloy for alloy experiment and percentage of magnesium purity.
Based on the result of the experiment, the volume of hydrogen gas collected for two trials are not the same value. However, the result shows does not have too much differences. This inaccurate result may be cause by inaccurate volume of hydrochloric acid used in the experiment. Furthermore, this also caused by hydrochloric acid escape from eudiometer during the reaction and cause the metal or alloy to react with less volume of hydrochloric acid. Another factor that cause of this inaccurate result is present of impurity in the metal. Impurity can disturbed the reaction and caused the metal to react uncomplete with the acid. 

From two experiment which is using alloy and magnesium, Magnesium tend to react quickly with hydrochloric acid than alloy. Thus, magnesium reaction with acid collected more hydrogen gas than Alloy. Moreover, magnesium reaction with acid is more vigorously than alloy and cause it to release more heat during reaction. This is based on observation when magnesium react with acid, eudiometer become hot when tapped. 
Another source of error may have been that the metal use is not identical every pieces which is the composition are not the same. Difference is composition result in different result of experiment. Thus, this factor cannot be avoid during experiment. Overall, the resulted values for composition of alloy and purity percentage of magnesium pure metal were quite accurate for two trials that were conducted.
Conclusion:  (no more than two lines)
Alloy(6847) is composed of 82% of zinc and 18% of Aluminium. While, the average percentage purity of magnesium pure metal is 105%.
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