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Data Tables 
 

 

Table 1.  Pure Metal 
 

Data Trial 1 Trial 2 
Identity of Metal Magnesium Magnesium  
Mass of metal (g) 0.0302 g	
  ±0.001 0.0270 g	
  ±0.001 

Uncalibrated volume of 
eudiometer (mL) 

already calibrated already calibrated 

Volume of hydrogen gas (mL) 31.6 mL	
  ±0.1 28.7 mL	
  ±0.1 
Height of water column (cm) 15.5 cm	
  ±0.1 18.5 cm	
  ±0.1 

Density of water (kg/m3)   1000 kg/m3 1000 kg/m3 
Acceleration due to gravity 

(m/s2) 
9.81 m/s2 9.81 m/s2 

Pressure of water column 
(Pa) 

 152 Pa  181 Pa 

Water Temperature (°C) 23°C 23°C 
Water Vapour pressure (Pa) 2810 Pa 2810 Pa 
Atmospheric Pressure (Torr) 767.25 torr 767.25 torr 

Pressure of Hydrogen  99.34 kPa 99.49 kPa 
Room Temperature  23.1°C 23.1°C 

Ideal Gas Constant, R   8.314 !(!"#)
!(!"#)

 8.314 !(!"#)
!(!"#)

 

Actual Moles of Hydrogen 
(mol) 

1.27x10-3 mol 1.16x10-3 mol 

Theoretical moles of 
Hydrogen (mol) 

1.24x10-3 mol 1.11x10-3 mol 

Percent Yield (%) 102% 105% 

 

Observations (Part 1): 
The overall reaction happened rather fast, especially in contrast with the second reaction. 
During the reaction, there were many bubbles (fizzy) in the eudiometer.  
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Table 2.  Alloy 
 

Data Trial 1 Trial 2 
Unknown Number 2276 2276 
Mass of alloy (g) 0.0412 g 0.0374 g 

Uncalibrated volume of 
eudiometer (mL) 

already calibrated already calibrated 

Volume of hydrogen gas (mL) 25.65 mL 26.2 mL 
Height of water column (cm) 26.1 cm 25.5 cm 

Density of water (kg/m3) 1000 kg/ m3 1000 kg/ m3 
Acceleration due to gravity 

(m/s2) 
9.81 m/s2 9.81 m/s2 

Pressure of water column 
(Pa) 

2560 Pa 2.50*103 Pa 

Water Temperature (°C) 23°C 20°C 
Water Vapour pressure (kPa) 2.81 kPa 2.20 kPa 
Atmospheric Pressure (Torr) 767.25 torr 767.25 torr 

Pressure of Hydrogen  96.9 kPa 97.6 kPa 
Room Temperature  23.1°C 23.1°C 

Ideal Gas Constant, R  8.314 !(!"#)
!(!"#)

 8.314 !(!"#)
!(!"#)

 

Moles of Hydrogen (mol) 1.01*10-3 mol 1.04*10-3 mol 
Mass of Zinc (g) 0.0318 g 0.0258 g 

Mass of Aluminum (g) 0.00943 g 0.00160 g 
Percent Zinc (%) 77.1 % 69.0% 

Percent Aluminum (%) 22.9 % 31.0 % 
Average Percent 100% 100% 

 

Observations (Part 2): 
Gray/black aqueous solute on top of the diluted HCl in eudiometer. Very slow reaction. 
Fizz-like bubbles at the top.    
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Sample Calculation: Magnesium 
 

1.   Uncalibrated Volume of the Eudiometer: 
 

Eudiometer was already calibrated 
 

2.   Volume of Hydrogen gas: 
 
   𝑉!!! ! = 31.6	
  𝑚𝐿	
  ± 0.1 
 

3.   Pressure exerted by the water column: 
Let d be density of water 

g be acceleration due to gravity 
h be height of water column 

             𝑃!!! ! = 𝑑𝑔ℎ 

         =(1000.0 !"
!!)(9.81 !

!!
)(0.155 m) 

    =1520.55 !"
!"!

  
    𝑷𝑯𝟐𝑶 𝒍 =1520 Pa ± 0.1 
 

4.   Pressure of hydrogen gas: 
 

𝑃!!!"# = 𝑃!"#$%&!!"! − 𝑃!!! ! − 𝑃!!!(!) 
      = 1.023	
  𝑏𝑎𝑟 ∗ !"""""	
  !"

!	
  !"#
− 1520	
  𝑃𝑎 − 2810	
  𝑃𝑎      

      𝑃!!!"# = 97969	
  𝑃𝑎 
      𝑷𝑯𝟐𝑮𝒂𝒔 = 𝟗𝟖.𝟎	
  𝒌𝑷𝒂 
 

5.   Moles of hydrogen gas (experimental): 
 
  𝑛!!!"#$!% =

!"
!"

 
         = !".!"	
  !"# !.!"#$!

!.!"#	
  𝐿 𝑘𝑃𝑎
𝐾 𝑚𝑜𝑙

!".!°C!!"#.!"
 

   𝒏𝑯𝟐𝑨𝑪𝑻𝑼𝑨𝑳 = 𝟏.𝟐𝟔 ∗ 𝟏𝟎!𝟑	
  𝒎𝒐𝒍 
 

6.   Moles of hydrogen gas (theoretical): 
 

   𝑛!!!"#$%#!&'() = 0.0302	
  𝑔!" ∗
!	
  !"!!"
!".!"	
  !!"

∗ !	
  !"!!!
!	
  !"!!"

   
   𝒏𝑯𝟐𝑻𝑯𝑬𝑶𝑹𝑬𝑻𝑰𝑪𝑨𝑳 = 𝟏.𝟐𝟒 ∗ 𝟏𝟎!𝟑𝒎𝒐𝒍 
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7.   Percentage Purity of metal: 
 
   𝑀𝑔(!) + 2	
  𝐻𝐶𝑙(!") → 𝑀𝑔𝐶𝑙!	
  (!") + 𝐻!	
  (!) 
        𝑛!!:𝑛!" 
 
   %𝑃𝑢𝑟𝑖𝑡𝑦!" =

!!"(!"#$!%)
!!"(!"#$%#!&'())

∗ 100% 

   %𝑃𝑢𝑟𝑖𝑡𝑦!" =
!.!"∗!!!!!"#
!.!"∗!!!!!"#

∗ 100% 
        %𝑷𝒖𝒓𝒊𝒕𝒚𝑴𝒈 = 𝟏𝟎𝟏	
  % 
 

8.   Average Percent Purity: 
 

   %𝑃𝑢𝑟𝑖𝑡𝑦!"#$%&# =
%!"#$%!!"	
  (!)!%!"#$%!!"	
  (!)

!
 

        = !"!%!!"#%
!

 
          %𝑷𝒖𝒓𝒊𝒕𝒚𝑨𝒗𝒆𝒓𝒂𝒈𝒆 = 𝟏𝟎𝟐% 
 

*Evidently does not make sense… please see discussion* 
 
Sample Calculation: #2276 Alloy 
 

1.   Pressure of water column and hydrogen gas: 
 
For pressure of water column: 

Let d be density of water 
g be acceleration due to gravity 

h be height of water column 
             𝑃!!! ! = 𝑑𝑔ℎ 

         = (1000.0 !"
!!)(9.81 !

!!
)(0.261 m) 

    = 2560.41 !"
!"!

  
    𝑷𝑯𝟐𝑶 𝒍 = 2560 Pa ± 0.1 
 
For pressure of hydrogen gas: 
 

𝑃!!!"# = 𝑃!"#$%&!!"! − 𝑃!!! ! − 𝑃!!!(!) 
      = 1.023	
  𝑏𝑎𝑟 ∗ !"""""	
  !"

!	
  !"#
− 2560	
  𝑃𝑎 − 2810	
  𝑃𝑎      

      𝑃!!!"# = 96929.6	
  𝑃𝑎 
      𝑷𝑯𝟐𝑮𝒂𝒔 = 𝟗𝟔.𝟗	
  𝒌𝑷𝒂 
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2.   Moles of hydrogen gas: 
 
  𝑛!!!"#$!% =

!"
!"

 

         = !".!	
  !"# !.!"#$#!

!.!"#	
  𝐿 𝑘𝑃𝑎
𝐾 𝑚𝑜𝑙

!".!°C!!"#.!"
 

   𝒏𝑯𝟐𝑨𝑪𝑻𝑼𝑨𝑳 = 𝟏.𝟎𝟏 ∗ 𝟏𝟎!𝟑	
  𝒎𝒐𝒍 
 

3.   Masses of Zinc and Aluminum in the alloy: 
 
For mass of Aluminium:  

 𝑚𝑎𝑠𝑠!"!#$ = 𝑚𝑎𝑠𝑠!" +𝑚𝑎𝑠𝑠!" 
[a] 𝑚𝑎𝑠𝑠!" = 𝑚𝑎𝑠𝑠!"!#$ −𝑚𝑎𝑠𝑠!" 

 
            [b] 𝑛!! =

!"##!"
!!!"

+ !	
  !"##!"
!	
  !!!"

 
Sub [a] into [b] 
    𝑛!! =

!"##!"!#$
!!!"

− !"##!"
!!!"

+ !	
  !"##!"
!	
  !!!"

 

   1.01 ∗ 10!! = !.!"#$	
  !
!".!"	
  !/!"#

− !"##!"
!".!"	
  !/!"#

+ !	
  !"##!"
!(!".!"!/!"#)

 

        3.8013 ∗ 10!! = !	
  !"##!" !".!" !!".!"	
  !"#!!"
(!"#$.!")

 
         𝑚𝑎𝑠𝑠!" = 9.431 ∗ 10!!𝑔 
          𝒎𝒂𝒔𝒔𝑨𝒍 = 𝟗.𝟒𝟑	
  𝒎𝒈 
  
For mass of Zinc:  
   𝑚𝑎𝑠𝑠!"!#$ = 𝑚𝑎𝑠𝑠!" +𝑚𝑎𝑠𝑠!" 
       41.2	
  𝑚𝑔 = 9.43	
  𝑚𝑔 +𝑚𝑎𝑠𝑠!" 
       𝒎𝒂𝒔𝒔𝒁𝒏 = 𝟑𝟏.𝟕𝟕	
  𝒎𝒈 
 

4.   Percent composition of the alloy:	
  
 
%!" =

𝑚𝑎𝑠𝑠!"
𝑚𝑎𝑠𝑠!"!#$

∗ 100% 

 %!" =
!.!"	
  !"
!".!	
  !"

∗ 100% 
 %𝑨𝒍 = 𝟐𝟐.𝟎% 
 

%!" =
𝑚𝑎𝑠𝑠!"

𝑚𝑎𝑠𝑠!"!#$
∗ 100% 

 %!" =
!".!!	
  !"
!".!	
  !"

∗ 100% 
 %𝑨𝒍 = 𝟕𝟕.𝟏% 
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5.   Average Percent composition of the alloy (average of zinc values and 
average of aluminum values): 

%𝐴𝑙!"#$%&# =
%𝐴𝑙! +%𝐴𝑙!

2  

    %𝐴𝑙!"#$%&# =
!!.!%!!".!%

!
 

    %𝑨𝒍𝑨𝒗𝒆𝒓𝒂𝒈𝒆 = 𝟐𝟕.𝟎% 
 

%𝑍𝑛!"#$%&# =
%𝑍𝑛! +%𝑍𝑛!

2  

    %𝑍𝑛!"#$%&# =
!!.!%!!"%

!
 

    %𝒁𝒏𝑨𝒗𝒆𝒓𝒂𝒈𝒆 = 𝟕𝟑.𝟏% 
 
Discussion: (within space provided) 
 
For Part 1: 
The percentage yield exceeds over 100% for one predominant reason: whilst 
doing the experiment, there may have been air bubbles formed inside the 
eudiometer which interfered with the accuracy of the metal yield.  
 
Sources of error could include: calibration of the ruler, eudiometer, excess 
mass from dirt and grease from fingers 
 
For Part 2: 
 
Sources of error could include small remnants of the allow falling through 
when transferring it into the vial. Again, gas bubbles could have formed to 
interfere with the accuracy of the result.  
 
 
Conclusion: (no more than two lines) 
 
Therefore, the composition of the metal alloy consists of about 27% 
aluminium and 73% Zinc.   
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