tStudent Name: _____ _____________________

Student Number:  ___________________________

Partner’s Name and Student #:  _ __

Demonstrator's Name:  _ _________________


PLEASE NOTE:
If ANY of the above information is UNCLEAR or not provided, your grade will NOT be recorded!!

Lab Day (T/W/Th/F):
Lab Week  (Even/odd):
Lab time (10:00, 2:30, 6:30):
Laboratory Report Form

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)
	0.0270
	0.028

	Uncalibrated volume of eudiometer (mL)
	4.6
	0

	Volume of hydrogen gas (mL)
	26.7
	29.8

	Height of water column (cm)
	22.3
	19.1

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.81
	9.81

	Pressure of water column (Pa)
	2187.63
	2923.38

	Water Temperature ((C)
	22
	22

	Water Vapour pressure (Pa)
	2.64
	2.64

	Atmospheric Pressure (Torr)
	762.06
	762.06

	Pressure of Hydrogen (Pa)
	96772.37
	96036.62

	Room Temperature 
	22
	22

	Ideal Gas Constant, R 
	8.3145J/mkg
	8.3145J/mkg

	Actual Moles of Hydrogen (mol)
	8.85 x 10-4 mol


	1.17x10-3 mol

	Theoretical moles of Hydrogen (mol)
	1.11 x 10-3 mol
	1.15x10-3 mol

	Percent Yield (%)
	79.72
	101.9


Observations (Part 1):
· Reaction went to completion quickly. Less than 5 minutes.

· Bubbles in eudiometer
· Table 2.  Alloy

	Data
	Trial 1
	Trial 2

	Unknown Number
	3064
	3064

	Mass of alloy (g)
	0.0397
	0.0405

	Uncalibrated volume of eudiometer (mL)
	0
	4.6

	Volume of hydrogen gas (mL)
	24.3
	23.3

	Height of water column (cm)
	26.8
	27.1

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.81
	9.81

	Pressure of water column (Pa)
	2629.08
	2658.51

	Water Temperature ((C)
	22
	22

	Water Vapour pressure (kPa)
	2.64
	2.64

	Atmospheric Pressure (Torr)
	762.06
	762.06

	Pressure of Hydrogen 
	95330.92
	96301.49

	Room Temperature 
	22
	22

	Ideal Gas Constant, R 
	8.3145J/mkg
	8.3145J/mkg

	Moles of Hydrogen (mol)
	9.504 x 10-4
	9.21 x 10-4 mol

	Mass of Zinc (g)
	
	

	Mass of Aluminum (g)
	
	

	Percent Zinc (%)
	
	

	Percent Aluminum (%)
	
	

	Average Percent
	
	


Observations (Part 2):
· Took longer to reach completion compared to the metal.

In both trial 1 and 2, a small amount of alloy inevitably floated and got caught in the eudiometer. Therefore a tiny amount of alloy did not get to react.

· Sample Calculation :

Pure Metal

1. Uncalibrated Volume of the Eudiometer:

As listed in “Table 1. Pure Metal” and “Table 2. Alloy”.
2. Volume of Hydrogen gas:

As listed in “Table 1. Pure Metal” and “Table 2. Alloy”.
3. Pressure exerted by the water column:   
P = ?
d = 1000kg/m3 
g = 9.81ms2
h = 0.223m
P = dgh

P = (1000kg/m3)( 9.81ms2)(0.223m)

P = 2187.63kg/ms
4. Pressure of hydrogen gas:

PHydrogen = Patmosphere – Pwater column – Pwatervapour
PHydrogen = 101600Pa – 2187.63Pa – 2640Pa
PHydrogen = 96772.37Pa
5. Moles of hydrogen gas (experimental):

nhydrogen gas = ?
P =  96772.37Pa
V = 2.67 10-5 m3
T = 273.15K + 22 = 293.15K

R = 8.3145J/m  K
PV = nRT

n = PV/RT
n = (96772.37Pa)(2.67 10-5 m3)/(8.3145J/m  K)(293.15K)

nHydrogen Gas = 8.85 x 10-4 mol
6. Moles of hydrogen gas (theoretical):

Mg(s) + 2HCL(aq) (  MgCl2(aq) + H2 (g)
nMg = ?
nMg = (0.027g)/(24.305g/mol)

nMg = 0.0011109 mol Mg  1.174159x10-3 1.152026x10-3
nMg = 1.11 x 10-3 mol Mg

Therefore according to the molar ratios in the chemical equation, nHydrogen Gas = 0.0011109 mol H2  , since the ratio is 1:1.
7. Percentage Purity of metal (percentage yield of hydrogen):
Percent Purity = actual moles/theoretical moles x 100%
Percent Purity = (8.85 x 10-4 mol)/(1.11 x 10-3 mol) x 100%

Percent Purity = 79.72%

8. Average Percent Purity:

Average Percent Purity = (Trial 1 + Trial 2)/2
Average Percent Purity = (79.72+101.9)/2

Average Percent Purity = 90.81%
Sample Calculation :

Alloy

1. Pressure of water column and hydrogen gas:

P = ?
d = 1000kg/m3 
g = 9.81ms2
h = 0.271m
P = dgh

P = (1000kg/m3)( 9.81ms2)(0.271m)

P = 2658.51 kg/ms

PHydrogen = Patmosphere – Pwater column – Pwatervapour
PHydrogen = 101600Pa -    2658.51Pa – 2640Pa

PHydrogen = 96301.49Pa
2. Moles of hydrogen gas:

nhydrogen gas = ?

P =  96301.49Pa
V = 2.33 10-5 m3
T = 273.15K + 22 = 293.15K

R = 8.3145J/m  K
PV = nRT

n = PV/RT

n = (96301.49Pa)(2.33 10-5 m3)/(8.3145J/m  K)(293.15K)

nHydrogen Gas = 0.009205829 mol
nHydrogen Gas = 9.21 x 10-4 mol
3. Masses of Zinc and Aluminum in the alloy:

nHydrogen = mZn + 2/3mAl

mtotal = mZn + mAl
nHydrogen = [(mtotal – mAl)/ MZn ] + 3mAl / 2MAl
nHydrogen = [ (2MAl)(mtotal – mAl)/ (2MAl)(MZn) ] + (3mAl)(MZn)/(2MAl)(MZn)
(2MAl)(MZn)(nHydrogen) = (2MAl)(mtotal – mAl) + (3mAl)(MZn)
2(26.98)(65.38)(9.21x10-4) = 2(26.98)(0.0405) – 2(26.98)mAl + 3(65.38)mAl
0.049 = 2.185 – (53.96)mAl + (196.14)mAl
-2.136 = (142.18)mAl
-0.0150g = mAl
*** This number is incorrect because of experimental error.
You would then subtract this value of mAl from mtotal in order to get mZn
4. Percent composition of the alloy:

Going to use the absolute value of the experimental mAl value in order to do calculations with correct method. 
%Al = mass Al / Total mass alloy x 100%
%Al = 0.0147g / 0.0405 x 100%

%Al = 36.29%
Therefore %Zn = 63.71
5. Average Percent composition of the alloy (average of zinc values and average of aluminum values):

Avg.Al% = Al Trial1 + AlTrial 2 / 2

Avg.Al% = 37.02 + 36.29

Avg.Al% = 36.66%

Therefore the Avg.Zn% = 63.34%

Discussion: (within space provided)

For Part 1: pure metal, the sources of error such as a possible layer of metal oxide forming after the metal had been sanded down. This would have added extra mass to the metal used in the experiment that would not react when mixed with HCL. The average percent purity was 90.81%. Considering the possible source of error, a lower percentage was expected from the experiment.
The average percent composition for the alloy used in this lab was 63.34% Zn and 36.66% Al. cxE`rror is expected with in this value because during the experiment, a small amount of alloy had floated up in the eudiometer during both trials. Unfortunately, this resulted in an amount of alloy that failed to react, which produced less gas than expected, thus affecting the calculations.
Conclusion:  (no more than two lines)
The % yield of H2 gas produced by a pure metal and HCL was 90.81%. 

The composition of alloy #3064 was 63.34% Zn and 36.66% Al.
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