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Laboratory Report Form

Experiment 2.

Determination of the Composition of an Alloy

Data Tables

Table 1.  Pure Metal

Data
Trial 1
Trial 2

Identity of Metal
Magnesium 
Magnesium

Mass of metal (g)
0.0202
0.0201

Uncalibrated volume of eudiometer (mL)
5.25
5.30

Volume of hydrogen gas (mL)
40.75
34.85

Height of water column (cm)
28.5
29.5

Density of water (kg/m3)
0.997044
0.997044

Acceleration due to gravity (m/s2)
9.8
9.8

Pressure of water column (Pa)
2.78
2.88

Water Temperature ((C)
24
24

Water Vapour pressure (Pa)
2980
2980

Atmospheric Pressure (Torr)
757
757

Pressure of Hydrogen 
97942.25pa
97942.25pa

Room Temperature 
25
25

Ideal Gas Constant, R 
0.08205
0.08205

Actual Moles of Hydrogen (mol)
2.0*10^6
1.7*10^6

Theoretical moles of Hydrogen (mol)
8.31*10^-4
8.2699 * 10^-4

Percent Yield (%)
2.4*10^11
3.14*10^11

Observations (Part 1):

During this lab, there were many things we observed. The most distinct thing that we observed throughout the lab was the smell of the HCl, and the fumes it gave off as we poured it into the eudiometer. We also observed the formation of the hydrogen gas, as it bubbled inside the eudiometer. We also observed the Mg as it reacted with the HCl, and its lack of being there after the reaction was completed.

Table 2.  Alloy
Data
Trial 1
Trial 2

Unknown Number
2487
2487

Mass of alloy (g)
0.0408 g
0.0378 g

Uncalibrated volume of eudiometer (mL)
4.5
5.6

Volume of hydrogen gas (mL)
22.3-4.5
22.3-5.6

Height of water column (cm)
28.7
27.2

Density of water (kg/m3)
0.99704
0.99704

Acceleration due to gravity (m/s2)
9.8
9.8

Pressure of water column (Pa)
2.8*106
2.71*102

Water Temperature ((C)
24 oC


 25

Water Vapour pressure (kPa)
75.7 mmHG
75.7 mmHg

Atmospheric Pressure (Torr)
757
757

Pressure of Hydrogen 
1032.43
1014.57

Room Temperature 
25oC
25oC

Ideal Gas Constant, R 
0.08205
0.8205

Moles of Hydrogen (mol)
9.56*105
9.42*105

Mass of Zinc (g)
0.0006239g
0.0005845

Mass of Aluminum (g)



Percent Zinc (%)



Percent Aluminum (%)
22.67%
77.32%

Average Percent
22.7%
 77.32%

Observations (Part 2):

Like the other reaction, we observed similar things; the HCl’s fumes and the bad smell from it. We also observed the bubbling of the reaction as it occurred. We saw the hydrogen being formed inside the eudiometer, although it was a slower reaction than the magnesium. 

Sample Calculation :

Pure Metal

Uncalibrated Volume of the Eudiometer:

V of uncalibrated tip of eudiometer= 10.85ml-5.60ml






     = 5.25ml

Volume of Hydrogen gas:

Volume of H= 46ml-5.25ml


          = 40.75ml

Pressure exerted by the water column:

P=?




p= dgh

d= 997.04400kg/m^3
p= 0.9970440*28.5*9.8
H= 28.5cm
p=2.8 *10^2pa

G=9.8m/s^2

Pressure of hydrogen gas:

Phydrogen= Patmospheric- Pwatercolum- Pwatervapour

Phydrogen=100925.03 pa – 2.78*10^2 pa-2980pa

Phydrogen= 97667.03pa

Moles of hydrogen gas (experimental):

PV=nRT

P=-97667.03pa
            
n= PV/RT

V=40.75ml
= 9.8*10^4*40.75/0.08205*24

N=?
=2.0*10^6mol

R= 0.08205latm K^-1 mol^-1

T=24^oc 

Moles of hydrogen gas (theoretical):

Mg(s) + 2HCl(aq)  MgCl2(aq) + H2(g)

 Mg = 0.0202g * 1/24.3050g/mol

Mg=8.31*10^-4 

Ratio = 1-1  therefore H = 8.31*10^-4mol

Percentage Purity of metal:

Percentage purity of metal =Actual yield/theoretical yield


= 2.6*10^6/8.31*10^-4

        2.4*10^11 %

8.
Average Percent Purity:

Average percent purity =3.6*10^11 + 2.4*10^11 / 2




       =2.77*10^11%

Sample Calculation :

Alloy

Pressure of water column and hydrogen gas:

Water Column

P=d*g*h

P=(0.9997044kg/m3)*(9.8kg*/m/s2)*(28.7)

P= 2.8*102pa

Moles of hydrogen gas:

P= 100648.03
n= (1.01*105)*(18.7)/0.08205*24

V= 23.2-4.5 = 18.7


n= 9.56*105


R= 0.08205

T= 240C
Masses of Zinc and Aluminum in the alloy:

Zn= (0.0408)/(65.39)

=0.0006239g

Al = (0.0408)/(26.98)

=0.0015

= 0.0006239/65.39 + 3(0.0015)/2*(26.98)

=0.0607

Percent composition of the alloy:

Zn= 0.006239/0.0408*100


=0.7732*100


= 77.32%

Al= 0.0015/0.0408*100


= 0.2267*100

=22.67%

Average Percent composition of the alloy (average of zinc values and 

average of aluminum values):

Zn avg= Zn= 0.006239/0.0408*100


=0.7732*100


= 77.32%

Al avg= 0.0015/0.041*100


= 0.2267*100

=22.7%

Discussion: (within space provided)
In this experiment, we first determined the uncalibrated portion of the eudiometer. Then we determined the mass of the Mg sample, using both the scales. Next we set up the L-Bar, and proceeded with the experiment. The values calculated for moles of metal used were a bit off, and did not seem reasonable. This could have been due to many possible errors that could have occurred throughout this experiment. 


The first possible error that might have occurred would be, the mass of the metal. As we were supposed to wipe the metal clean, and weigh it, but a possible mistake that could have occurred would be the weighing in the balance room. 


Another source of error could have been the calibrating of the eudiometer and the reading of the calibration. 


Next source of error could have been the measuring of the HCl for both trials, as we did not use a graduated cylinder for this measurement. 


Next source of possible error would be the flipping of the eudiometer, where we were to hold the top of it and flip it over, but since the water wasn’t high enough, some of the liquid escaped before it was submerged. 


Last possible source of error, is the cleaning of the eudiometer for the second trial. There were still some of the solution inside of the eudiometer as we tried to clean it. 

For the alloy, there were the same possible sources of error, and the possibility of letting it rest, since the reaction took a long time.  In the end, our percent yield was 2.4*10^11.

Conclusion:  (no more than two lines)

The average percent yield for the experiment after two trials was 2.4*10^11%
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