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PLEASE NOTE:
If ANY of the above information is UNCLEAR or not provided, your grade will NOT be recorded!!

Lab Day (T/W/Th/F):
Lab Week (even/odd):
Lab time (10:00, 2:30, 6:30):
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 _R.Z____
Lab Day: Tuesday, September 20th, 2016

Due Date: Tuesday, September 27, 2016
Data Tables

Table 1.  Pure Metal

	Data
	Trial 1
	Trial 2

	Identity of Metal
	Zinc
	Zinc

	Mass of metal (g)
	0.0540g
	0.04482g

	Uncalibrated volume of eudiometer (mL)
	0 mL
	0 mL

	Volume of hydrogen gas (mL)
	21.4 mL
	19.4 mL

	Height of water column (cm)
	33 cm
	34 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)
	3237.3 Pa
	3335.4 Pa

	Water Temperature ((C)
	22°C
	22°C

	Water Vapour pressure (Pa)
	2640 Pa
	2640 Pa

	Atmospheric Pressure (Torr)
	754.56205 Torr
	754.56205 Torr

	Pressure of Hydrogen 
	94.7227 kPa
	94.6246 kPa

	Room Temperature 
	22°C
	22°C

	Ideal Gas Constant, R 
	8.3145m3 Pa K-1 mol
	8.3145m3 Pa K-1 mol

	Actual Moles of Hydrogen (mol)
	0.000832992 mol
	0.000754367 mol

	Theoretical moles of Hydrogen (mol)
	0.00082594 mol
	0.00068553 mol

	Percent Yield (%)
	100.85%
	110.04%


Observations (Part 1):
As hydrogen gas was being produced, the eudiometer grew increasingly foggy.  The zinc metal was also corroding due to the effect of the hydrochloric acid.

Table 2.  Alloy

	Data
	Trial 1
	Trial 2

	Unknown Number
	
	

	Mass of alloy (g)
	0.0410g
	0.0407g

	Uncalibrated volume of eudiometer (mL)
	3 mL
	3 mL

	Volume of hydrogen gas (mL)
	24.5 mL
	25.5 mL

	Height of water column (cm)
	24.5 cm
	23.0 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)
	2403.45 Pa
	2256.3 Pa

	Water Temperature ((C)
	21°C
	22°C

	Water Vapour pressure (kPa)
	2.49 kPa
	2.64 kPa

	Atmospheric Pressure (Torr)
	754.56205 Torr
	754.56205 Torr

	Pressure of Hydrogen 
	95.707 kPa
	95.704 kPa

	Room Temperature 
	22°C
	22°C

	Ideal Gas Constant, R 
	8.3145m3 Pa K-1 mol
	8.3145m3 Pa K-1 mol

	Moles of Hydrogen (mol)
	9.587x10-4 mol
	9.945x10-4 mol

	Mass of Zinc (g)
	0.0327702 g
	0.03147 g

	Mass of Aluminum (g)
	0.00823g
	0.00923g

	Percent Zinc (%)
	79.93%
	77.32%

	Percent Aluminum (%)
	20.07%
	22.68%

	Average Percent
	78.625% Zinc
	21.375% Aluminum


Observations (Part 2):
The reaction was very similar to the pure zinc & hydrochloric acid reaction. The eudiometer gradually turned foggy and the piece of metal grew darker and darker as the reaction continued. Bubbles began to float to the surface for about 15 minutes before the reaction was completely finished. 

Sample Calculation:

Pure Metal

1. Uncalibrated Volume of the Eudiometer:

Eudiometer was already calibrated.
2. Volume of Hydrogen gas:

Measured in the lab (21.4mL & 19.4mL).
3. Pressure exerted by the water column:

P=dgh
= (1000kg/m3) (9.81m/s2) (0.33m)
= 3237.3 Pa
4. Pressure of hydrogen gas:

phydrogen = patmospheric - pwater column - pwater vapour
= 100.6 kPa – 3.2373 kPa – 2.640 kPa
= 94.7227 kPa
5. Moles of hydrogen gas (experimental):

R=8.20578x10-2LatmK-1mol-1
Phydrogen=0.9348403652 atm

V=0.0214L

 T=295.15K
pV=nRT
n=pV/RT
n= (0.93484atm) (0.0214L)/ (8.20578E-2 LatmK-1mol-1
) (295.15K)
= 0.000832992 moles
6. Moles of hydrogen gas (theoretical):

Moles of H2 (g) = (Grams of Zinc)/ (molar mass of zinc) (1 mol Zinc/1 mol H2)
 = (0.0540gZn) (1 mol Zn/65.38g) (1 mol Zinc/1 mol H2)


 = 0.00082594 moles
7. Percentage Purity of metal (percentage yield of hydrogen):
%Purity = Experimental Yield/Theoretical Yield x 100


   = (0.000832992/0.00082594) x 100

   = 100.85% 
8. Average Percent Purity:

Average %Purity = (100.85+110.04)/2


      = 105.45%

Sample Calculation:

Alloy

1. Pressure of water column and hydrogen gas:

P (water column) =dgh
= (1000kg/m3) (9.81m/s2) (0.245m)
=2403.45 Pa
2. Moles of hydrogen gas:

R=8.20578x10-2LatmK-1mol-1
P= 0.94455 atm
pV=nRT
n=pV/RT
n= (0.94455x0.0245L)/ ((8.20578x10-2 LatmK-1mol-1
) x294.15K)
n= 9.587x10-4 moles of hydrogen gas
3. Masses of Zinc and Aluminum in the alloy:

nHydrogen total= nzinc + (3/2 nalumminum) 

nHydrogen total= (mass of zinc)/ (molar mass of zinc) + 3(mass of aluminum)/2(molar mass of aluminum) 


9.587x10-4 mol = (mZinc)/ (65.38MZinc) + 3(mAluminum)/2(26.98 MAluminum) 


mTotal of alloy = mZinc + mAluminum


0.0410g = mZinc + mAluminum


mzinc= 0.0410g -maluminum

9.587x10-4 mol = (0.0410g - mAluminum)/65.38Mzinc) + 3(mass Aluminum) /2(26.98) mAluminum)  

9.587x10-4 mol = (0.0410g)/ (65.38g/mol) + (-mAluminum/ (65.37g/mol) + 3 mAluminum/2(26.89g/mol)

Mass of aluminum = 0.0082298g
Mass of zinc = mTotal-mAluminum

Mass of zinc = 0.0410g – 0.0082298g
Mass of zinc = 0.0327702 g 
4. Percent composition of the alloy:

%Composition Aluminum = (mAluminum/mAlloy) x 100



           = (0.0082298/0.0410) x 100




           = 20.07%
%Composition Zinc = 100% - 20.07%
                                     = 79.93%
5. Average Percent composition of the alloy (average of zinc values and average of aluminum values):

Average %Composition of zinc = (79.93+77.32) /2




       = 78.625%
Average %Composition of aluminum = (20.07+22.68)/2 





       = 21.375%
Discussion: (within space provided)

During this lab, we used 2 types of metals made them interact with hydrochloric acid. The 2 metals that we used were pure zinc and an alloy which is a mixture of zinc and aluminum. The purpose of this lab was mainly to determine the number of moles of a pure metal reacted with an acid based on the amount of hydrogen collected during the reaction, and to determine the percentage of the two metals in an unknown alloy. The trials involving the pure metal included a eudiometer that was already calibrated. However we had to calibrate the eudiometer used for the alloy in order to make sure that we have the correct volume of HCl, the smallest difference of even 3 mL would greatly impact our results. It was important to be more exact with the measurements of the mass of the metals because firstly, it’s the limiting reactant & every mg will be put to use. And secondly, variations in mg are so common because the slightest piece of dirt/moisture from your fingers can affect the weight.

There are a lot of factors that could have affected the results of these experiments. In both of our trials with the pure metal zinc, we’ve somehow managed to achieve a percent yield of over 100%. One error that most likely occurred would be contamination of the metal when it was moved from its container, polished, then moved to the sample holder. There’s a high probability that some dirt and moisture from our fingers affected the weight of the metal, especially at such small scales. For future consideration, the pieces of metal should be handled more carefully by being lifted & placed on the sample holder using some types of tonsils. 


Another factor that could have affected the results of this lab would be the excess HCl left over from previous experiments using the same graduated cylinder, it’s very likely that the graduated cylinder wasn’t dried to the fullest. 


When turning over the eudiometer tube upside down into the sample holder/graduated cylinder. Air bubbles might’ve gotten trapped which in turn could impact the volume of hydrogen gas measured, making it higher than the theoretical value. 

What we’ve also observed is that some pieces of metal will float up to the surface, and not be fully exposed to the acid, therefore not the full sample of metal might react. This can affect the results because pieces that are too small to see can still weigh a couple of milligrams. 
Conclusion:  (no more than two lines)
The experimental values that were measured & calculated for the percent composition of the zinc/aluminum alloy were approximately 78.625% & 21.375% respectively.
Raw Data
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