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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    EO’B

Data Tables


Table 1.  Pure Metal

	Data
	Trial 1
	Trial 2

	Identity of Metal
	Magnesium
	magnesium

	Mass of metal (g)
	0.0264
	0.0242

	Uncalibrated volume of eudiometer (mL)
	N/A
	N/A

	Volume of hydrogen gas (mL)
	27.7
	9.7

	Height of water column (cm)
	26.0
	46.2

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.18
	9.18

	Pressure of water column (Pa)
	2387
	4241

	Water Temperature (C)
	20.0
	19.0

	Water Vapour pressure (Pa)
	2333.141
	2199.819

	Atmospheric Pressure (Torr)
	762.06267
	762.06267

	Pressure of Hydrogen 
	1x105
	1x105

	Room Temperature 
	22.1
	22.1

	Ideal Gas Constant, R 
	8.314J/mol
	8.314J/mol

	Actual Moles of Hydrogen (mol)
	1x10-3
	4x10-4

	Theoretical moles of Hydrogen (mol)
	1.09x10-3
	9.96x10-4

	Percent Yield (%)
	92
	40



Observations (Part 1):
-HCl : clear, colorless liquid that gives of fumes at room temperature
-Magnesium : silver shiny strip of metal

Trial 1: 
· Reaction occurred fast
· Big bubbles coming off of the magnesium stripe
· Magnesium rose to the top of solution then descended back down
Trial 2:
· Reaction took over an hour to fully occur
· Small bubbles on magnesium stripe, and rising to the top of solution
· Many small bubbles of gas released by magnesium stripe
· Magnesium moves sometimes and rose to the top of solution then descended back down


Table 2.  Alloy

	Data
	Trial 1
	Trial 2

	Unknown Number
	5143
	5143

	Mass of alloy (g)
	0.0393
	0.0434

	Uncalibrated volume of eudiometer (mL)
	N/A
	N/A

	Volume of hydrogen gas (mL)
	16.5
	23.9

	Height of water column (cm)
	38.3
	27.8

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.18
	9.18

	Pressure of water column (Pa)
	4x103
	3x103

	Water Temperature (C)
	20.0
	20.4

	Water Vapour pressure (kPa)
	2333.141
	2333.141

	Atmospheric Pressure (Torr)
	762.06267
	762.06267

	Pressure of Hydrogen 
	1x105
	1x105

	Room Temperature 
	22.1
	22.1

	Ideal Gas Constant, R 
	8.314 J/mol
	8.314 J/mol

	Moles of Hydrogen (mol)
	7x10-4
	1x10-3

	Mass of Zinc (g)
	4x10-2
	4x10-2

	Mass of Aluminum (g)
	3x10-3
	7x10-3

	Percent Zinc (%)
	102
	92

	Percent Aluminum (%)
	8
	16

	Average Percent
	Zn=88%     Al=12%



Observations (Part 2):
-HCl : clear, colorless liquid that gives of fumes at room temperature
-alloy : silver shiny metal shavings

Both trials:
· Particles of alloy moving up the eudiometer
· Small gas bubbles forming on alloy, and rising to the top of the solution
·  Alloy moves around then floats to the top of solution
· Alloy disintegrates into a dark grey liquid at the top of solution
· Dark grey alloy liquid mixes slowly with solution
· Substance becomes completely clear and transparent


Sample Calculation :		Pure Metal

1. Uncalibrated Volume of the Eudiometer:

N/A- eudiometer was already calibrated

2. Volume of Hydrogen gas:

Trial 1: 	V=27.7ml

Trial 2: 	V=9.7ml


3. Pressure exerted by the water column:

Trial 1:
P= dgh		d= 1,000 kg/m3	g=9.18m/s2	h=26cm=0.26m
P=1000(9.18)(0.26)
=2386.9
P=2x103 Pa
Trial 2:
P=dgh			d=1,000 kg/m3	g=9.18 m/s2	h=46.2cm=0.462
P=1000(9.18)(0.462)
=4241.16
P=4x103 Pa

4. Pressure of hydrogen gas:

Trial 1:
PH2= Patm-PH2O(l)-PH2O(v)
PH2 =(1.016x105Pa-2x103 Pa- 2333.141 Pa)
=97266.859 Pa
PH2=1x105 Pa
Trial 2:
PH2= Patm-PH2O(l)-PH2O(v)
PH2 =(1.016x105Pa-4x103 Pa- 2199.819 Pa)
=95400.181 Pa
PH2=1x105 Pa

5. Moles of hydrogen gas (experimental):

Trial 1:
PV=nRT
nH2=(PV)/(RT)
nH2=(100kPa)(0.0277L)/(8.314kPa·L/K·mol)(293.15K)
=0.001136527
nH2=1x10-3mol
Trial 2:
nH2=(100kPa)(0.0097L)/(8.314kPa·L/K·mol)(292.15K)
=0.000399352
nH2=4x10-4mol

6. Moles of hydrogen gas (theoretical):

Mg(s) + 2HCl(aq)	H2(g) + MgCl2(aq)
Trial 1: 
nmg=m/MM=0.0264g/24.305g/mol= 0.001086196mol
nHCl=CV=(12.0 mol/L)(0.01L)=0.12mol

n=(0.001086196 mol of Mg) x (2 mol of HCl/1 mol of Mg)=0.002172392 mol HCl

SO MAGNESIUM IS THE LIMITTING REAGENT

nH2=(0.001086196 mol Mg) x (1mol of H2/1mol of Mg)=0.001086196
nH2=1.09x10-3mol

Trial 2:
nmg=m/MM=0.0242g/24.305g/mol= 0.00099568mol
nHCl=CV=(12.0 mol/L)(0.01L)=0.12mol

n=(0.00099568 mol of Mg) x (2 mol of HCl/1 mol of Mg)=0.00199136 mol HCl

SO MAGNESIUM IS THE LIMITTING REAGENT

nH2=(0.00099568 mol Mg) x (1mol of H2/1mol of Mg)=0.00099568
nH2=9.96x10-4mol

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

Trial 1:
Percent yield=actual/theoreticalx100%
Percent yield=(1x10-3/1.09x10-3)x100%
=91.7%
Percent yield=92%
Trial 2:
Percent yield=(4x10-4/9.96x10-4) x100%
=40.16%
Percent yield=40%

8. Average Percent Purity:
Average experimental moles of H2=[(1x10-3mol) + (4x10-4mol)]/2
					=7x10-4
Average theoretical moles of H2=[(1.09x10-3mol) + (9.96x10-4mol)]/2
				         =1.043x10-3
Average percent purity=experimental/theoreticalx100%
			    =(7x10-4/1.043x10-3) x100%
			    =67%

Sample Calculation :	5143	Alloy


1. Pressure of water column and hydrogen gas:
Trial 1:
P= dgh		d= 1,000 kg/m3	g=9.18m/s2	h=38.3cm=0.383m
P=1000(9.18)(0.383)
=3515.94
P=4x103 Pa
PH2= Patm-PH2O(l)-PH2O(v)
PH2 =(1.016x105Pa-4x103 Pa- 2333.141 Pa)
= 95266.859
PH2=1x105 Pa
Trial 2:
P=dgh			d=1,000 kg/m3	g=9.18 m/s2	h=27.8cm=0.278
P=1000(9.18)(0.278)
=2552.04
P=3x103 Pa

PH2= Patm-PH2O(l)-PH2O(v)
PH2 =(1.016x105Pa-3x103 Pa- 2333.141 Pa)
=96266.859 
PH2=1x105 Pa
2. Moles of hydrogen gas:
Trial 1:
PV=nRT
nH2=(PV)/(RT)
nH2=(100kPa)(0.0165L)/(8.314kPa·L/K·mol)(293.15K)
=0.000676993
nH2=7x10-4mol
Trial 2:
nH2=(100kPa)(0.0239L)/(8.314kPa·L/K·mol)(293.55K)
=0.000979278
nH2=1x10-3mol

3. Masses of Zinc and Aluminum in the alloy:
Zn(s) + 2 HCl(aq)               ZnCl2(aq) + H2(g) 
Al(s) + 3HCl(aq) 	AlCl3(aq) + 3/2 H2(g) 
nH2, alloy = nH2, Zn + nH2,Al = nZn + 3/2 nAl = (mZn/MMZn) + (3/2 mAl/MMAl) 
mT =mZn +mAl 		mZn =mT -mAl 
Therefore: 		nH2 = (mT - mAl /MMZn) + (3/2 mAl/MMAl) 
	= (mT/ MMZn) – (mAl /MMZn) + (3/2 mAl/MMAl)	
Trial 1:
7x10-4mol=(0.0393g/65.38g/mol)-(mAl/65.38g/mol) + (3/2mAl/26.982g/mol)
7x10-4mol-6x10-4mol=(3/2mAl/26.982g/mol) – (mAl/65.38g/mol)
7x10-4mol-6x10-4mol=(196.14mAl-53.96mAl/3527.9048g/mol)
1x10-4mol=142.18mAl/3527.9048g/mol
1x10-4mol x 3527.9048g/mol=142.18mAl
0.35279048g/142.18=mAl
0.002481295g=mAl
mAl=3x10-3g
mT=mAl +mZn
0.0393=3x10-3+ mZn
0.0393-3x10-3=mZn
mZn=4x10-2g
Trial 2:
1x10-3mol=(0.0434g/65.38g/mol)-(mAl/65.38g/mol) + (3/2mAl/26.982g/mol)
1x10-3mol-7x10-4mol=(3/2mAl/26.982g/mol) – (mAl/65.38g/mol)
1x10-3mol-7x10-4mol=(196.14mAl-53.96mAl/3527.9048g/mol)
3x10-4mol=142.18mAl/3527.9048g/mol
3x10-4mol x 3527.9048g/mol=142.18mAl
1.05837144g/142.18=mAl
0.007443884g=mAl
mAl=7x10-3g
mT=mAl +mZn
0.0434=7x10-3+ mZn
0.0434-7x10-3=mZn
mZn=4x10-2g

4. Percent composition of the alloy:
Trial 1:
%Zn=mZn/mT x100%
=4x10-2g/0.0393 x100%
=101.78%
%Zn=102%
%Al=mAl/mT x100%
=3x10-3/0.0393 x100%
=7.634%
%Al=8%
Trial 2:
%Zn=mZn/mT x100%
=4x10-2g/0.0434 x100%
=92.166%
%Zn=92%
%Al=mAl/mT x100%
=7x10-3/0.0434 x100%
=16.129%
%Al=16%

5. Average Percent composition of the alloy (average of zinc values and average of aluminum values):
Average zinc mass=(mZn1+mZn2)/2
		         =(0.036818705g+0.035956116g)/2
		         = 0.036387411g
Average aluminum mass=(mAl1 + mAl2)/2
			        = (0.002481295g + 0.007443884g)/2
			        = 0.00496259g
Average total mass= (mT1 +mT2)/2
		         = (0.0393 + 0.0434)/2	
		         =0.04135g
%Zn=mZn/mT x100%
        =0.036387411/0.04135 x100%
        %Zn=88%
%Al=mAl/mT x100%
	=0.00496259/0.04135 x100%
%Al=12%

Discussion: (within space provided)


	The data procured seemed generally similar throughout the first aspect of the lab. For both trials of the metal lab, the mass was quite similar; as was the alloy’s mass.  The pressure of the hydrogen was the same for all four trials. The alloy trials were very similar in nature. They reacted the same way, and within the same amount of time. The slight difference of 4.1mg in mass between both alloy trials gave slightly different results. Trial 1 had a volume of 16.5mL for the hydrogen gas, while trial 2 had 23.9mL of gas. Trial 2 is 4.1mg high in mass then trial 1. Therefore, the greater the mass the greater the volume of hydrogen gas was emitted into the eudiometer. More gas emitted from the reaction results in less water in the eudiometer, causing a lower height of water column.
	The percent yields for the metal trials were all below 100%, which means that the reaction was not fully completed. However, for trial 1 of the alloy experiment, the zinc content is 102%. This means that the product of the reaction contains impurities, which resulted in a surplus yield. The alloy reactions take theoretically longer then the metal reactions because an alloy is a metal composed of two or more metallic elements. An alloy is created in order to have a greater strength and resistance to corrosion unlike metals. During the last trial of the metal experiment, the reaction took over an hour to complete. This long reaction is most likely caused by experimental errors.
	Errors that could have occurred during this experiment is material contamination. The material used in the lab is used by many different individuals, and there may have been left over residue from the last experiment preformed with these tools. The residue left over could have had an alternate reaction with one or both of the reactants. This would affect the data measured and overall the data calculated. 
	The metal was just a strip placed in the sample holder, and it would have been very noticeable if it had left the holder and moved to the beaker. A few of the alloy shavings could have escaped the sample holder and moved to the beaker during the reaction. They could have moved down during the reaction because of all the big hydrogen gas bubbles. If this occurred the alloy sample procured would not have reacted fully and the calculations thereafter would be incorrect. Other errors within calculations could be mislabelled containers which would result in wrong masses, volumes and metal compositions, etc. Many errors are possible and need to be observed in order to successfully understand this experiment.


Conclusion:  (no more than two lines)

	The overall average percent composition is 100%, with Zinc being 88% while Aluminum is 12% of the alloy. This laboratory experiment taught me new skills which were used and overall was a good learning experience and enjoyable.

Raw data: 
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