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Laboratory Report Form
Experiment 1.
Determination of the Composition of an Alloy
Checklist:
o  Raw Data Sheet written in pen, signed by TA and attached
o  Report Form typed and attached



Table 1.  Pure Metal
	Data
	Trial 1
	Trial 2

	Identity of Metal
	Zinc Metal 
	Zinc Metal 

	Mass of metal (g)
	0.0381g
	0.0373g 

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

	Volume of hydrogen gas (mL)
	17.3mL 
	17.9mL 

	Height of water column (cm)
	34.5cm
	36.2cm

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

	Acceleration due to gravity (m/s2)
	9.81m/s2
	9.81m/s2 

	Pressure of water column (Pa)
	3380 Pa
	3550 Pa 

	Water Temperature (°C)
	22°C
	25°C

	Water Vapour pressure (Pa)
	2640 Pa
	3170 Pa

	Atmospheric Pressure (Torr)
	758.31 Torr
	758.31 Torr 

	Pressure of Hydrogen(kPa)
	95.1 kPa 
	94.4kPa 

	Room Temperature
	22.4°C
	22.4°C

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

	Actual Moles of Hydrogen (mol)
	6.70 x 10-4 mol 
	6.82 x 10-4 mol

	Theoretical moles of Hydrogen (mol)
	5.83 x 10-4 mol 
	5.70 x 10-4 mol

	Percent Yield (%)
	115% 
	119%













Observations (Part 1):
· Eudiometer is calibrated
· Zinc metal → 0.0381g = 38.1mg
· No air bubbles anywhere
· For zinc, 20mL of HCl is needed
· HCl → 20.5mL in eudiometer
· Zinc in HCl is hot in eudiometer
· HCl is slowly descending 
· Zinc is starting to fizz
· Starting to move faster (eudiometer is lightly vibrating)
· Pace is starting to pick up, zinc particles are slowly rising
· Fizzing, small bubbles rising
· Speeding up, bubbles are rising quicker
· Bubbles are forming faster
· Slowly descending from the tio
· Zinc metal is turning white
· Height is lowering fast from 9mL to 16mL
· Stopped descending at 16.5mL
· Zinc rose to the dop and disintegrated
· Now the substance in the eudiometer is clear
· Temperature of H20 = 22*
· Volume of H2 gas = 17.3mL
· Height of the column = 34.5cm








Table 2.  Alloy
	Data
	Trial 1
	Trial 2

	Unknown Number
	Alloy #6510
	Alloy #6510 

	Mass of alloy (g)
	0.0403g 
	0.0400g

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

	Volume of hydrogen gas (mL)
	33.3mL 
	26.8mL 

	Height of water column (cm)
	23.2cm 
	25cm

	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)
	2280 Pa
	2450 Pa 

	Water Temperature (°C)
	22°C
	22.5°C

	Water Vapour pressure (kPa)
	2.64kPa
	2.73kPa

	Atmospheric Pressure (Torr)
	758 Torr 
	758 Torr 

	Pressure of Hydrogen
	 96.2kPa
	95.9 kPa  

	Room Temperature
	22.4°C 
	22.4°C 

	Ideal Gas Constant, R
	8.31 J/mol x K 
	8.31 J/mol x K 

	Moles of Hydrogen (mol)
	1.31x10-3 mol
	1.10x10-3 mol

	Mass of Zinc (g)
	0.0231g
	0.0279g

	Mass of Aluminum (g)
	0.0172g 
	0.0121g

	Percent Zinc (%)
	57.3%
	69.8%

	Percent Aluminum (%)
	42.7%
	30.2%

	Average Percent
	63.5%
	36.5%






Observations (Part 2):
· Alloy mass → 0.0400g = 40.0mg
· Amount of HCl = 9.1mL
· HCl is slowly descending
· Reaction is starting off slowly
· Alloy is starting to fizz
· Particles of alloy are slowly rising
· Alloy is becoming white in pigment
· Pace of reaction is starting to pick up
· Eudiometer is cloudy in color
· Fizzing more rapidly now
· Height → Slowly descending from the top
· First piece of alloy rises from the bottom at a reading of 2mL
· Rising more rapidly
· Small bubbles are forming near the alloy at the bottom
· Slowly descending in height from 2mL to 4mL
· Fizzing more rapidly
· Reaction is moving at a steady rate
· Big chunk of alloy slowly rises at a reading of 10mL
· Now contents are very gray at the top
· Very dark gray at the top, light gray right underneath 
· Mixture is turning light gray as alloy reacts
· Last piece rises at 24.8mL
· Mixture is cloudy once again
· Reaction is slowing down now
· Temperature of H2O = 22.5*C
· Volume of H2 gas = 26.8mL
· Height of column = 25cm







Sample Calculations: Pure Metal
1. Uncalibrated Volume of the Eudiometer:

The eudiometers we used were calibrated therefore calibration was not necessary.

2. Volume of Hydrogen gas:

VH2(g) = 17.3mL

3. Pressure exerted by the water column:

Pcolumn = pgh
  = Density of H2O x Acceleration due to gravity x Water column height
	  = (1000kg/m3)(9.80m/s2)(0.345m)
	  = 3380 Pa 

4. Pressure of hydrogen gas:
PH2(g) = Patm - PH2O(vapour) - PH20(column)
         = 101.1kPa - 2.640kPa - 3.380kPa
         = 95.1 kPa
5. Moles of hydrogen gas (experimental):
nH2(g) = pV/RT
          = (0.938367 atm)(0.0173L)/(0.08206 L • atm/mol • K)(295.15K)
          = 6.70 x 10-4 mol

6. Moles of hydrogen gas (theoretical):
Zn(s) + 2 HCl(aq) → ZnCl2(aq) + H2(g)

mZn = 0.0381g
MZn = 65.38g/mol
  nzn = mzn/Mzn
  nzn = 0.0381g/65.38g/mol 
  nzn = 5.83 x 10-4 mol

∴ Zn and H2 have a 1:1 ratio so therefore nH2 would also be 5.83 x 10-4 mol.


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

%Yield = (Actual/Theoretical) • 100%
 	 = (6.70x10-4 / 5.83x10-4) • 100%
	 = 115%
∴ The percent purity of the metal is 115%

8. Average Percent Purity: 

115% + 119% / 2 = 117% 
∴ The average percent purity is 117%
Sample Calculation: Alloy
1. Pressure of water column and hydrogen gas:

Pcolumn = pgh
= Density of H2O x Acceleration due to gravity x Water column height
= (1000kg/m3)(9.8m/s2)(0.250m)
= 2450 Pa

PH2(g) = Patm - PH2O(vapour) - PH20(column)
          = 101.1kPa - 2.725kPa - 2.450kPa
          = 95.9 kPa
 
2. Moles of hydrogen gas:
 nH2(g) = pV/RT
          = (0.99778 atm)(0.0268L)/(0.08206 L • atm/mol • K)(295.65K)
          = 1.10 x 10-3 mol

3. Masses of Zinc and Aluminum in the alloy:

We have two given equations:
1. mTotal of Alloy = mZinc in Alloy + mAluminum in Alloy
2. nH2 Total = mZn/MZn+ 3 mAl/2 MAl



Using substitution, we can find the mass of first Aluminum and then Zinc in the alloy.
                    mTotal of Alloy = mZinc in Alloy + mAluminum in Alloy
mTotal of Alloy - mZinc in Alloy = mAluminum in Alloy

Now this equation can be substituted for mAl in the second equation.
         nH2 Total = mZn/MZn+ 3 mAl/2 MAl
         nH2 Total = mzn•2(MAl)/2(MAl)•Mzn +3(mAlloy - mzn)•Mzn/ 2(MAl)•Mzn
         nH2 Total = mzn • 2(MAl) + 3(mAlloy - mzn) • Mzn / 2(MAl)• Mzn
 	             2(MAl) • Mzn •(nH2) = mzn • 2(MAl) + 3(mAlloy - mzn) • Mzn
(53.96g/mol)(65.38g/mol)(0.0011mol)= mZn(53.96) + (0.12)(65.38) - 3mZn(65.38)
			    3.880695 = 53.96mZn + 7.8456 - 3mZn(65.38)
                         3.880695 - 7.8456 = 53.96mZn – 196.14mZn
			   -3.964905 = -142.18mZn
                  -3.964905/-142.18mZn = -142.18mZn/-142.18mZn
			                  mZn = 0.0278865 g
			         ∴ mZn = 0.0279g

Now using the first equation, we can solve for the mAl.

      mTotal of Alloy = mZinc in Alloy + mAluminum in Alloy
          0.0400g = 0.0279g + mAluminum in Alloy
     0.0400g - 0.0279g = mAluminum in Alloy
            mAluminum in Alloy  = 0.0121g

4. Percent composition of the alloy:

%Zinc = mZn / mAlloy • 100%
%Zinc =  0.0279/0.0400g • 100%
%Zinc = 69.75%
%Zinc = 69.8%

%Aluminum = mAl / mAlloy • 100%
%Aluminum = 0.0121/0.0400 • 100%
%Aluminum = 30.25%
%Aluminum = 30.2%



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

%Average of Zinc = 69.8% + 57.3% / 2
    		       = 63.5%
%Average of Aluminum = 30.2% + 42.7% /2
			      = 36.5%

Discussion: 

The experiment my laboratory partner and I took part in involved the use of mole ratios, the Ideal Gas Law and stoichiometry. Through conducting a reaction between zinc metal/the alloy and hydrochloric acid, we were able to calculate the number of moles of hydrogen gas that were produced. 

[bookmark: _GoBack]For our experiment, we used two calibrated eudiometers. Uncalibrated eudiometers can be effective if used appropriately. However, it is much more efficient to use the calibrated versions. Before proceeding with the reaction, we checked to make sure there were not any air bubbles in the eudiometer. If air enters the eudiometer, it can skew your results because it affects the measurements for the height of the water column and the volume of the hydrogen gas. We tapped on the eudiometer to avoid any metal sticking to the sides. If a particle gotten stuck and ceased to react, the experiment would not have completed. Both my partner and I obtained percent yields higher than 100%; 115% for myself and 119% for my laboratory partner. This is indication that a contaminant was present in our laboratory which caused errors for the reaction.1 On the other hand, when the percent yield is less than 100%, it is a sign that the reaction did not run its full course.  

An alloy is a metal substance that is comprised of two or several metallic products.2 I expected the alloy to react slower than the pure metal due to the fact that it contains two metals and that means it takes longer for the hydrochloric acid to break it down. This is, in fact, what occurred. The alloy took twice as long as the pure metal to complete the reaction. Though this reaction was slower in pace compared to that of the metal, the amount of hydrogen gas produced was much higher (1.31x10-3 and 1.10x10-3, respectively). 

Our results for the alloy are what we expected. However, those for the pure zinc metal are not what we were hoping for. Flaws in both the procedure and our experimental work are the cause of these errors. Had we sanded the pure metal more and took extra precautions while handling it, we may have received more ideal percent yields. In our experiment with the zinc, there could have been air bubbles that went unnoticed that could have affected the outcome of our laboratory. If I were to reattempt this laboratory, I would take these these precautions into serious consideration.
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Conclusion:

After completing this experiment, it can be concluded that 6.70x10-4 moles (yield of 115%)of hydrogen gas were obtained in trial one and 6.82x10-4 moles (yield of 119%)in trial two. As for the alloy, it was determined that 1.31x10-3 moles (average yield of 63.5%) in trial one and 1.10x10-3 moles (average yield of 36.5%) in trial two of hydrogen gas were acquired.


























