

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


[bookmark: _GoBack]Student’s Initials: 

Data Tables


Table 1.  Pure Metal

	Data
	Trial 1
	Trial 2

	Identity of Metal
	Magnesium (Mg)
	Magnesium (Mg)

	Mass of metal (g)
	0.0314
	0.0343

	Uncalibrated volume of eudiometer (mL)
	1.4
	1.4

	Volume of hydrogen gas (mL)
	36.4
	37.4

	Height of water column (cm)
	15.1
	14.8

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.8
	9.8

	Pressure of water column (Pa)
	1479.8
	1450.4

	Water Temperature (C)
	24.3
	24.6

	Water Vapour pressure (Pa)
	2.98
	3.17

	Atmospheric Pressure (Torr)
	753.81199
	753.81199

	Pressure of Hydrogen 
	9.69x104 Pa
	9.67x104Pa

	Room Temperature (C)
	22
	22

	Ideal Gas Constant, R 
	0.0821Latm/moleK
	0.0821Latm/moleK

	Actual Moles of Hydrogen (mol)
	1.43x10-3
	1.47x10-3

	Theoretical moles of Hydrogen (mol)
	
	1.41x10-3

	Percent Yield (%)
	
	104.26



Observations (Part 1):
The hydrochloric acid was fuming throughout the experiment. This acid has a very strong scent. The reaction of magnesium with hydrochloric acid is a very fast reaction with lots of bubbles. The bubbles were fairly large in comparison to the alloy reaction. During the reaction, the liquid was mostly clear. 

Table 2.  Alloy

	Data
	Trial 1
	Trial 2

	Unknown Number
	
	

	Mass of alloy (g)
	0.0577
	0.04578

	Uncalibrated volume of eudiometer (mL)
	0
	0

	Volume of hydrogen gas (mL)
	35.1
	21.5

	Height of water column (cm)
	18
	30

	Density of water (kg/m3)
	1000
	1000

	Acceleration due to gravity (m/s2)
	9.8
	9.8

	Pressure of water column (Pa)
	1764
	2940

	Water Temperature (C)
	23
	22.8

	Water Vapour pressure (kPa)
	2.81
	2.81

	Atmospheric Pressure (Torr)
	753.81199
	753.81199

	Pressure of Hydrogen 
	9.675x104 Pa
	8.7x10-4

	Room Temperature 
	22C
	22C

	Ideal Gas Constant, R 
	0.0821Latm/moleK
	0.0821Latm/moleK

	Moles of Hydrogen (mol)
	1.382x10-3 
	8.71x10-4

	Mass of Zinc (g)
	0.0453
	0.0415

	Mass of Aluminum (g)
	
	0.00424

	Percent Zinc (%)
	 78.51
	93.65

	Percent Aluminum (%)
	21.49
	7.35

	Average Percent
	
	



Observations (Part 2): 
The hydrochloric acid was fuming throughout the experiment. This acid has a very strong scent. The reaction of an alloy with hydrochloric acid was a slow, less vigorous reaction in comparison to the magnesium reaction. The reaction produced small, fizzing bubbles. The liquid was very murky and dark when the reaction was taking place. 



Sample Calculation :		Pure Metal

1. Uncalibrated Volume of the Eudiometer:
8.4mL-7mL=1.4mL

2. Volume of Hydrogen gas:
35mL+1.4mL=36.4mL

3. Pressure exerted by the water column:
p=dgh
p=(1000 kg/m3)(9.8m/s2)(0.151m)
p=1479.8Pa

4. Pressure of hydrogen gas:
phydrogen=patmospheric-pwater column-pwater vapour
phydrogen= 1.01325x105 Pa -1.4798x103 Pa-2.98x103 Pa
phydrogen=9.69x104 Pa

5. Moles of hydrogen gas (experimental):
PV=nRT
(0.956 atm)(0.0364L)= n(0.0821Latm/moleK)( 295.15 K)
0.0347984 Latm=n(24.261 Latm/mole)
0.0347984 Latm=n(24.261 Latm/mole)
(24.261 Latm/mole)
0.00143 mole=n
n=1.43x10-3 mol

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

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


8. Average Percent Purity:
Avg % purity= % yieldtrial 1+% yieldtrial 2
			          2
		= 110.37%+104.26%
			    2
		= 107.32%

Sample Calculation :		Alloy
1. Pressure of water column and hydrogen gas:
p=dgh
p=(1000 kg/m3)(9.8m/s2)(0.18m)
p=1764Pa

	phydrogen=patmospheric-pwater column-pwater vapour
phydrogen= 1.01325x105 Pa -1.764x103 Pa-2.810x103 Pa
phydrogen=9.675x104 Pa

2. Moles of hydrogen gas:
PV=nRT
(0.95485 atm)( 0.0351L)=n(0.0821Latm/moleK)( 295.15 K)
0.03352 Latm=n(24.261 Latm/mole)
0.03352  Latm=n(24.261 Latm/mole)
(24.261 Latm/mole)
0.001382 mole=n
n=1.382x10-3 mol

3. Masses of Zinc and Aluminum in the alloy:
 				
	Zn+2HCl ZnCl2 +H2
AL+3HCl AlCl3 +H2
 
	malloy=mZn+mAl
	mZn=malloy-mAl
	nH2=mZn + mAl
	         MZn    MAl
	1.382x10-3= malloy-mAl  + mAl
	                              MZn        MAl
              
	 
	 
	 
	 
	 mZn=malloy-mAl
       =0.0577g-0.0124g	
     = 0.0453g

	 
	 

4. Percent composition of the alloy:
%Zn=0.0453g 
	   0.0577g X 100
	= 78.51%
%Al=0.0124g 
	   0.0577g X 100
	= 21.49%

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

Average %Al=%trial 1+%trial 2
			2
		   =21.49%+7.35%
			2
		   =14.42%

Average %Zn=%trial 1+%trial 2
			2
		   =78.51%+92.65%
			2
		   =85.58%


Discussion: (within space provided)
	The first experiment done in this lab course was a simple, yet valuable one. One of the main points to keep in mind when doing this experiment was the difference between a calibrated and uncalibrated eudiometer. In theory, this should not make a difference in our results if we calculated the uncalibrated volume of eudiometer correctly. Although, being first year students, leaves lots of room for potential error. When measuring the reactants, students had to be extremely precise. Measuring the mass of the metal, students used a balance that measured 0.0001g to ensure accuracy. Students also had to be very careful not have any air bubbles when placing the sample holder and vial into the beaker. The added air would change the reaction because of the additional oxygen gas to the tube. This happened in one of the three trials that I did during this lab, making that trial and data irrelevant. Another mishap that occurred during one of our trials, was the metal sticking to the eudiometer. This stopped all the metal from reacting with the hydrochloric acid. This information was also irrelevant because the total mass of metal did not react with the total volume of hydrochloric acid. Another error in my lab was the percent yield being over 100. This is possible if there were errors in measuring mass and volume. An alloy is a mixture of different metals or metals and any other element. Since an alloy is a mixture of two metals, each sample of an alloy contains different composition of each metal. This causes not all trials with the same alloy to be exactly the same. The mass of reactant also effects the results of the reaction. If there is more of the reactants, more products will be formed; if there is less of the reactants, less products will be formed. The results for both trials of the pure metal reaction are what I expected from this reaction. Although, the second trial for the alloy was very different than the first trial. I believe this may be caused by many different factors. Due to this being the last trial of the night, it is possible that we were rushing, to finish and clean up, and we were not careful enough when making sure no air entered the eudiometer. In the lecture course, we have been going over gas laws, balancing equations and stoichiometry. These three things were used in great detail throughout this experiment. This lab is relevant in the world are us because it shows how extremely reactive metals are in the presence of acid. This is useful information when using acidic solutions near or on metal surfaces.  












Conclusion: (no more than two lines)
In conclusion, it is seen that a pure metal produces more hydrogen gas when mixed with a strong acid such as hydrochloric acid. If the alloy was made up of 50% of each metal, it would produce far less hydrogen gas than what was produced in this reaction. 
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