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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 _____
Data Tables
Table 1.  Pure Metal






(Trial 2 results from Dev Bharat SN# 7306569)
	Data
	Trial 1
	Trial 2

	Identity of Metal
	Mg
	Mg

	Mass of metal (g)
	.0267
	0.024

	Uncalibrated volume of eudiometer (mL)
	0
	0

	Volume of hydrogen gas (mL)
	26
	26.1

	Height of water column (cm)
	20.3
	25.1

	Density of water (kg/m3)
	1000 
	1000 

	Acceleration due to gravity (m/s2)
	9.8 
	9.8 

	Pressure of water column (Pa)
	1991.43
	2462.31

	Water Temperature ((C)
	24.5 
	25

	Water Vapour pressure (Pa)
	2980
	2980

	Atmospheric Pressure (Torr)
	759.0 mm Hg
	759.0 mm Hg

	Pressure of Hydrogen 
	0.950 Atm
	0.946Atm

	Room Temperature 
	24.5
	24.5

	Ideal Gas Constant, R 
	.0821 L atm/mol K
	.0821 L atm/mol K

	Actual Moles of Hydrogen (mol)
	1.0097x10^-3
	1.0119x10^-3

	Theoretical moles of Hydrogen (mol)
	1.098x10^-3
	9.872x10^-4

	Percent Yield (%)
	91.96%
	102.5%


Observations (Part 1):
- Fast reaction

- Bubbles form

- Metal consumed

- Gas Produced
Table 2.  Alloy
	Data
	Trial 1
	Trial 2

	Unknown Number
	3131
	3131

	Mass of alloy (g)
	.042
	.0416

	Uncalibrated volume of eudiometer (mL)
	0
	0

	Volume of hydrogen gas (mL)
	26
	23.6

	Height of water column (cm)
	24.85
	24.3

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.8
	9.8

	Pressure of water column (Pa)
	2437.79
	2383.83 Pa

	Water Temperature ((C)
	23.9
	24.5

	Water Vapour pressure (kPa)
	2980
	2980

	Atmospheric Pressure (Torr)
	759.0 mm Hg
	759.0 mm Hg

	Pressure of Hydrogen 
	0.945atm
	0.946atm

	Room Temperature ((C)
	24.5
	24.5

	Ideal Gas Constant, R 
	.0821 l atm/mol K
	.0821 l atm/mol K

	Moles of Hydrogen (mol)
	1.006 x 10^-3
	9.143 x 10^-4

	Mass of Zinc (g)
	0.02788g Zn
	.0272 g Zn

	Mass of Aluminum (g)
	0.01412 g Al
	.0144g Al

	Percent Zinc (%)
	66.38%
	65.38%

	Percent Aluminum (%)
	33.61%
	34.62%

	Average Percent
	65.88% Zn
	34.12% Al


Observations (Part 2):
- Bubbles produced

- Gas produced

- Longer reaction

- Metal consumed in the production of gas.

Sample Calculation :

Pure Metal
1. Uncalibrated Volume of the Eudiometer:

0 
2. Volume of Hydrogen gas:
26 mLTrail 1
26.1 mL Trail 2
3. Pressure exerted by the water column:
Trial 1 P=dgh(1000 kg x 9.81 m/s^2 x .203m = 1991.43 Pa

Trail 2 P=dgh( 1000kg x 9.81 m/s^2 x .251m = 2462.31 Pa
4. Pressure of hydrogen gas:
Trial 1 PH2 = 101191.7 – 1989.4– 2980 = 0.950 Atm
Trial 2 PH2 =101191.7 – 2462.31 – 2980 = 0.946 Atm
5. Moles of hydrogen gas (experimental):

Trial 1 Pv=nRT (n= PC/RT 

n=(.950 atm)(0.026L)/(.0821 L atm/mol K)(297.65k) = 1.0097x10^-3
Trial 2 

n= (.946 atm)(0.0261L)/(.0821L atm/mol k)(298.15k) = 1.0119x10^-3
6. Moles of hydrogen gas (theoretical):

Trial 1 n= 0.0267g Mg x 1 mol/24.31g x 1 mol H2/1 mol Mg = 1.098x10^-3 mol
Trial 2 n= 0.024g Mg x 1mol/24.31g x 1 mol H2/1 mol Mg = 9.872x10^-4 mol
7. Percentage Purity of metal:
Trial 1 ((1.0097x10^-3/1.098x10^-3) x 100%=91.96%

Trial 2 ((1.0119x10^-3/9.872x10^-4) x 100%=102.5%
8. Average Percent Purity:
(91.96+102.5)/2 = 97.23%
Sample Calculation :
Zn + Aluminum
Alloy

1. Pressure of water column and hydrogen gas:

Trial 1 P H20 = 0.2485m x 1000kg.m^3 x 9.81 m/s^2 = 2437.79 Pa

P H2 = 101191.68 – 2437.79 – 2980 = 95773.89 pa/101325= 0.945atm

Trial 2 P H20 = 0.243m x 1000kg.m^3 x 9.81 m/s^2 = 2383.83 Pa

P H2 = 101191.68 – 2383.83 – 2980 = 95827.85 pa/101325= 0.946atm
2. Moles of hydrogen gas:
Trial 1 (0.945atm x 0.026L)/(0.082 L atm x 297.85) = 1.006 x 10^-3 Mol
Trial 2 (0.945atm x 0.0236L)/(0.082 L atm x 297.45) = 9.143 x 10^-4
3. Masses of Zinc and Aluminum in the alloy:
Trial 1 

M al +M Zn= M alloy

n H2= 1.006x10-3moles =(3/2 mol Al)/26.98g+ (1mol Zn)/65.38g= .07089

1.006x10-3 mol - .07089= 6.988x10^-2 =.042-6.988x10^-2= 0.02788g Zn

.042g -.02788g= 0.01412 g Al

Trial 2 
n H2= 9.143x10^-4 (3/2 mol Al)/26.98g+(1 mol Zn)/ 65.38g = .01535
9.143x10^-4 - .01535 = 1.444x10^-2= .0416-1.44x10^-2= .0272 g Zn

.0416g-.0272g= .0144g Al
4. Percent composition of the alloy:

Trial 1 
Zn .02788/.042=.6638x100=66.38%

Al .01412/.042=.3361x100=33.61%

Trial 2

Zn .0272/.0416= .6538x100= 65.38%

Al .0144/.0416=.3462x100=34.62%
5. Average Percent composition of the alloy (average of zinc values and average of aluminum values):

(66.38 + 65.38)/2= 65.88% Zn

(33.61 + 34.62) /2= 34.12% Al
Discussion: (within space provided)
- H gas is made by the disassociation of HCL

- MgCl is produced along with Hydrogen gas.

- Single displacement reaction

- Produces Salt in the form of MgCl

- Errors include oxygen can be introduced into the system when using your thumb to cover to top and place in distilled water. Dirt on metal may change results.
- Zinc makes up a larger amount of the alloy in comparison to aluminum.

Conclusion:  (no more than two lines)
Average percent purity 97.23% for magnesium. Average percent composition of alloy 65.88% Zn and 34.12% Al.
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