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Determination of the Composition of an Alloy
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Data Tables


Table 1.  Pure Metal

	Data
	Trial 1
	Trial 2

	Identity of Metal
	Zinc
	Zinc

	Mass of metal (g)
	0.0591g
	0.0401g

	Uncalibrated volume of eudiometer (mL)
	0 mL
	0 mL

	Volume of hydrogen gas (mL)
	25.20 mL
	16.70 mL

	Height of water column (cm)
	27.9 cm
	36.1 cm

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

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

	Pressure of water column (Pa)
	2.734 x10^3 Pa
	3.538 x10^3 Pa

	Water Temperature (C)
	20.02C
	19.20C

	Water Vapour pressure (Pa)
	2.333x10^3 Pa
	2.223x10^3 Pa

	Atmospheric Pressure (Torr)
	754 Torr
	754 Torr

	Pressure of Hydrogen 
	9.5458 x10^4 Pa
	9.4764 x10^4 Pa

	Room Temperature 
	18.5 C
	17.4 C

	Ideal Gas Constant, R 
	0.08205L atm/mol*k 
	0.08205L atm/mol*k

	Actual Moles of Hydrogen (mol)
	9.8736x10^-4 mol
	6.5142x10^-4 mol

	Theoretical moles of Hydrogen (mol)
	9.0395x10^-4 mol
	6.1334x10^-4 mol

	Percent Yield (%)
	109.2%
	106.2%



Observations (Part 1):

after the acid gets in contact with Zinc, air bubbles was generated and started to rise to the top of the eudiometer at a very rapid rate. There was also a layer of mist on the inner surface of the eudiometer after the top of it was filled with gas.
Table 2.  Alloy

	Data
	Trial 1
	Trial 2

	Unknown Number
	3119
	3119

	Mass of alloy (g)
	0.0453 g
	0.0549 g

	Uncalibrated volume of eudiometer (mL)
	0 mL
	0 mL

	Volume of hydrogen gas (mL)
	27.5 mL
	28.7 mL

	Height of water column (cm)
	24.2 cm
	22.4 cm

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

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

	Pressure of water column (Pa)
	2.372 x 10^3 Pa
	2.195 x10^3 Pa

	Water Temperature (C)
	19.5 C
	20.6C

	Water Vapour pressure (kPa)
	2.258 kPa
	2.417 kPa

	Atmospheric Pressure (Torr)
	754 Torr
	754 Torr

	Pressure of Hydrogen 
	95.895 kPa
	95.913 kPa

	Room Temperature 
	17.5 C
	20.3 C

	Ideal Gas Constant, R 
	8.314 kPa*L/K*mol
	8.314 kPa*L/K*mol

	Moles of Hydrogen (mol)
	1.084x10^-3 mol
	1.128x10^-3 mol

	Mass of Zinc (g)
	3.556 x 10^-2 g
	4.773 x 10^-2 g

	Mass of Aluminum (g)
	9.736 x 10^-3 g
	7.17 x 10^-3 g

	Percent Zinc (%)
	78.51%
	86.94%

	Percent Aluminum (%)
	21.49%
	13.06%

	Average Percent
	Zinc: 82.73%
	Aluminum: 17.27%



Observations (Part 2):
The colours of the two metal are different, after being in contact with the acid the reaction of the alloy is the same as the pure metal, however it did take a longer time. There was formation of air bubbles after all the alloys were unobservable.
Sample Calculation :		Pure Metal

1. Uncalibrated Volume of the Eudiometer:


(trial 1) 0mL
(trial 2) 0mL




2. Volume of Hydrogen gas:

(trial 1) 25.20mL
(trial 2) 16.70mL






3. Pressure exerted by the water column:

1 kPa = 1000 Pa


(trial 1) 9.81x1x0.279 = 2.734x10^3 Pa

(trial2) 9.81x1x0.361 = 3.538x10^3 Pa





4. Pressure of hydrogen gas:


(trial 1) 1.00525x10^5-2.734x10^3-2.333x10^3= 9.5458x10^4 Pa
(trial 2) 1.00525x10^5-3.538x10^3-2.223x10^3=9.4764x10^4 Pa



5. Moles of hydrogen gas (experimental):

P=nRT/V
n=PV/RT


(trial 1)
(0.942x0.0252)/(293.02x0.08205)=9.8736x10^-4 mol
(trial 2)
(0.9352x0.0167)/(292.2x0.08205)=6.5142x10^-4 mol







6. Moles of hydrogen gas (theoretical):



Zn(S)+2HCl(aq) --> ZnCl2 (aq) +H2 (g) 
Zn ---> H2 = 1- 1

(trial 1)
0.0591g/65.38(g/mol)=9.0395x10^-4 mol
(trial 2)
0.0401g/65.38(g/mol)=6.1334x10^-4 mol





7. Percentage Purity of metal:

Percentage Yield= (Mass of Actual Yield/Mass of Theoretical Yield)x100%

(trial 1)(9.8736x10^-4/9.0395x10^-4)x100=109.2%
(trial 2)(6.5142x10^-4/6.1334x10^-4)x100=106.2%
8.	Average Percent Purity:

(109.2+106.2)/2=107.7%


Sample Calculation :		Alloy


1. Pressure of water column and hydrogen gas:
1 kPa = 1000 Pa

(trial 1) 9.81x1x0.242 = 2.372x10^3 Pa

(trial 2) 9.81x1x0.224 = 2.195x10^3 Pa






2. Moles of hydrogen gas:

P=nRT/V
n=PV/RT

(trial 1) (95.895 x 0.0275)/(8.314 x 292.5)= 1.084x10^-3
(trial 2) (95.913 x 0.0287)/(8.314 x 293.6)= 1.128x10^-3






3. Masses of Zinc and Aluminum in the alloy:


Nhydrogen = Nzinc + 3/2Naluminum 




















4. Percent composition of the alloy:
Mass of metal/Total Mass *100%
(Trial 1)
Zinc: 3.556x10^-2/4.53x10^-2x100%=78.51%
Aluminum: 100-78.51=21.49%
(Trial 2)
Zinc: 4.773x10^-2/5.49x10^-2x100%=86.94%
Aluminum: 100-86.94=13.06%


5. Average Percent composition of the alloy (average of zinc values and average of aluminum values):
Zinc: (78.51+86.94)/2=82.73%
Aluminum: (21.49 + 13.06)/2=17.27%
Discussion: (within space provided)
The principles that is included in this lab are the mole ratios, Dalton's law of partial pressures, stoichiometry, reactions of acids and metals and the ideal gas law. The results which we’ve gathered does conform the introduction, because there was more hydrogen gas produced for the alloy despite that the mass of the alloy in the experiment was lesser than pure metal. Which means the alloy reacts more completely and it has a larger radius (more electrons), in turn making it stronger than Zinc. One thing that came to surprise was the percentage yield for hydrogen in the first experiment, since normally the actual yield should be lower than the theoretical yield, however the results for me and my partner’s experiments contradicts what usually happens. This might mean many things, maybe our temperature was wrong or we were a bit of on our measurements of the metal, acid or the amount of hydrogen that was produced.













Conclusion:  (no more than two lines)
In conclusion the percentage yield for the hydrogen was 109.2% and 106.2% and the average percent purity is 107.7%. The average compositions are 82.73% for Zinc and 17.27% for aluminum.
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