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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)
	0.026g
	0.022g

	Uncalibrated volume of eudiometer (mL)
	0mL
	0mL

	Volume of hydrogen gas (mL)
	26.5mL
	22.3mL

	Height of water column (cm)
	21cm
	26.5cm

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

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

	Pressure of water column (Pa)
	2058Pa
	2597Pa

	Water Temperature (C)
	19°C
	18°C

	Water Vapour pressure (Pa)
	2200Pa
	2060Pa

	Atmospheric Pressure (Torr)
	100.6kPa = 754.56 Torr
	100.6kPa = 754.56 Torr

	Pressure of Hydrogen 
	96 342Pa
	95 943Pa

	Room Temperature 
	22°C
	22°C

	Ideal Gas Constant, R 
	8.314 
	8.314 

	Actual Moles of Hydrogen (mol)
	1.05x10-3 mol
	8.84x10-4mol

	Theoretical moles of Hydrogen (mol)
	1.07x10-3 mol
	9.05x10-4mol

	Percent Yield (%)
	98.13%
	97.68%



Observations (Part 1):


Table 2.  Alloy

	Data
	Trial 1
	Trial 2

	Unknown Number
	5020
	5020

	Mass of alloy (g)
	0.042g
	0.041g

	Uncalibrated volume of eudiometer (mL)
	0mL
	0mL

	Volume of hydrogen gas (mL)
	26mL
	25.9mL

	Height of water column (cm)
	22.5cm
	22.1cm

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

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

	Pressure of water column (Pa)
	2205Pa
	2165.8Pa

	Water Temperature (C)
	18°C
	18°C

	Water Vapour pressure (kPa)
	2060Pa
	2060Pa

	Atmospheric Pressure (Torr)
	100.6kPa = 754.56 Torr
	100.6kPa = 754.56 Torr

	Pressure of Hydrogen 
	96 335 Pa
	96 374.2 Pa

	Room Temperature 
	22°C
	22°C

	Ideal Gas Constant, R 
	8.314 
	8.314 

	Moles of Hydrogen (mol)
	1.04x10-3 mol
	1.03x10-3 mol

	Mass of Zinc (g)
	0.03g
	0.031g

	Mass of Aluminum (g)
	9.87x10-3g
	0.01g

	Percent Zinc (%)
	71.43%
	75.61%

	Percent Aluminum (%)
	28.57%
	24.39%

	Average Percent
	Zn - 73.52%
	Al- 26.48%



Observations (Part 2):
Sample Calculation :		Pure Metal

1. Uncalibrated Volume of the Eudiometer:

The Eudiometer was already calibrated before the experiment took place.

2. Volume of Hydrogen gas:

Trial 1: 26.5mL		Trial 2: 22.3mL 

3. Pressure exerted by the water column:
Trial 1: d=1000 kg/m3      g= 9.8 m/s2   h= 21cm =0.21m

	P=dgh
	P=(1000kg/m3)(9.8m/s2)(0.21m)
	P=2058kg/m/s2
	P=2058Pa

Trial 2: P=2597Pa 

4. Pressure of hydrogen gas:
Trial 1:  Pwater vapour=2.20kPa = 2200Pa    Patmospheric pressure = 100.6kPa =100,600Pa

PHydrogen = Patmospheric pressure - P water column pressure - P water vapour
PHydrogen = 100,600Pa - 2058Pa - 2200Pa
PHydrogen = 96,342 Pa 

Trial 2: 95,943Pa 

5. Moles of hydrogen gas (experimental):
Trial 1: P= 96342Pa = 96.342kPa  V=26.5mL = 0.0265L  R=8.314        T=19°C=292K
PV=nRT
n=
n=
n=1.05x10-3 mol

Trial 2: n=8.84x 10-4 mol

6. Moles of hydrogen gas (theoretical):
Mg + 2HCl          MgCl2 + H2

Trial 1: mMg = 0.026g 
MMMg = 24.3 g/mol

MolMg= 
MolMg= 1.07x10-3 mol

Since ratio of Magnesium to Hydrogen gas is 1:1 the mole of Hydrogen gas is also 1.07x10-3 mol. 

Trial 2: 9.05x10-4 mol of H2 


7. Percentage Purity of metal (percentage yield of hydrogen):

Trial 1: %yield =x 100
                           =x 100
                           =98.13%

Trial 2: %yield= 97.68%

8. Average Percent Purity:
  
=97.91%


Sample Calculation :		Alloy

1. Pressure of water column and hydrogen gas:
Trial1: d=1000 kg/m3  g=9.8m/s2  h=22.5cm =0.225m
P water column=dgh
P water column=(1000kg/m3)(9.8m/s2)(0.225m)
P water column=2205Pa

P= P atmospheric pressure - P water column - P water vapour
PH2= 100600Pa - 2205Pa - 2060Pa
PH2= 96, 335Pa

Trial 2: P water column = 2165.8Pa
	  PH2 = 96, 374.2 Pa

2. Moles of hydrogen gas:
Trial 1: P=96335Pa= 96.335kPa  V=0.026L  R=8.314   T=291K
n=
n= 
n=1.04x10-3  mol

Trial 2: n= 1.03x10-3mol

3. Masses of Zinc and Aluminum in the alloy:
Trial1:  nH2 total =  + 
	nH2 total= 	  +   
	nH2 total=  -  + 
1.04x10-3mol=  -  + (
1.04x10-3 -  =  - 
3.98x10-4 = 
3.98x10-4 = 
1.402700992 = 142.18mAl 
mAl = 9.87 x 10-3 g

mZn = m alloy -  mAl
mZn = 0.042g - 9.87x10-3g 
mZn =  0.03g

Trial 2: mAL= 0.01g
	mZn = 0.031g 


4. Percent composition of the alloy:
Trial 1: %Zn =  x 100 
	       %Zn =  x 100
              %Zn = 71.43% 

	%Al = 100 -%Zn
	%Al = 28.57%  

Trial 2: %Zn = 75.61%
	        %Al = 24.39%

5. Average Percent composition of the alloy (average of zinc values and average of aluminum values):
Average % composition of Zn = 
                                                  = 73.52%

Average % composition of Al = 
                                                 = 26.48%
Discussion: (within space provided)

	The results achieved in this experiment indicate a number of things. Based on the mass of the metal being used the amount of HCl that was to react with it must be within a given range. Having an accurate mass of the metal however, will yield more accurate results when finding the theoretical number of moles. For both trials the percent yield was below 100%, (98.13% and 97.68% for trials 1 and 2 respectively) this indicates that some of the reactant was lost during the reaction. This could have happened when the vial holding the metal was placed into the beaker of water. Or when the eudiometer was inverted and placed on top of the vial. The alloy used in the experiment  (alloy 5020) was a combination of the metals Zinc and Aluminum. It was initially thought that the alloy would have more of a reaction with the acid than the metal. Based on the results found, both trials of the alloy yielded more hydrogen gas than the trials using Magnesium. This can be due to the fact that there are two metals available to react with the acid.  During the trials with the alloy some little pieces of the alloy floated to the top and stuck to the side of the eudiometer tube. The affect that this had is that the full reaction using all the reactants did not take place resulting in a lower percent yield. 
	Mass of the metal or allot does have an effect on the results. In the trials where the was more of the metal or alloy, they yielded a larger volume of hydrogen gas than the trials with less of the metal or alloy. Based on this the results were expected. All of the calculations related to do the experiment are all used and applied in lectures, through sample questions, homework and assignments.

Conclusion:  (no more than two lines)

	In conclusion for the Magnesium metal the average percent yield of hydrogen was 97.91%. For the alloy 5020 the average percent composition of Zinc and Aluminum was 73.52% and 26.48% respectively. 
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