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Experiment 1.

Determination of the Composition of an Alloy
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Student’s Initials _____

Data Tables


Table 1.  Pure Metal

	Data
	Trial 1
	Trial 2

	Identity of Metal
	Zn
	Zn

	Mass of metal (g)
	0.0442g
	0.0517g

	Uncalibrated volume of eudiometer (mL)
	0
	0

	Volume of hydrogen gas (mL)
	18ml
	20.2ml

	Height of water column (cm)
	33.5cm
	31.2cm

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

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

	Pressure of water column (Pa)
	3283pa
	3057.6pa

	Water Temperature (C)
	27C
	28C

	Water Vapour pressure (Pa)
	3570pa
	3780pa

	Atmospheric Pressure (Torr)
	756.6mm Hg 
	756.6mm Hg

	Pressure of Hydrogen 
	94018.4pa
	94038.4pa

	Room Temperature 
	23C
	23C

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

	Actual Moles of Hydrogen (mol)
	0.0006877mol
	0.0007719mol

	Theoretical moles of Hydrogen (mol)
	0.0006757mol
	0.0007904mol

	Percent Yield (%)
	101.76%
	97.66%



Observations (Part 1):
1. When acid reacted with zinc, some bubbles appear on the metal.
2. Then the bubbles go up. At first the reaction was very slow, then it was really fast.
3. The metal disappeared and the reaction has come to a full stop. 


Table 2.  Alloy

	Data
	Trial 1
	Trial 2

	Unknown Number
	2211
	2211

	Mass of alloy (g)
	0.0410g
	0.0191g

	Uncalibrated volume of eudiometer (mL)
	0.1ml
	

	Volume of hydrogen gas (mL)
	25ml
	

	Height of water column (cm)
	27.3cm
	

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

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

	Pressure of water column (Pa)
	2675.4
	

	Water Temperature (C)
	28C
	

	Water Vapour pressure (kPa)
	3.780kPa
	

	Atmospheric Pressure (Torr)
	756.6mm Hg
	

	Pressure of Hydrogen 
	9446pa
	

	Room Temperature 
	23C
	

	Ideal Gas Constant, R 
	8.314
	

	Moles of Hydrogen (mol)
	0.00095914mol
	

	Mass of Zinc (g)
	0.03275g
	

	Mass of Aluminum (g)
	0.00827g
	

	Percent Zinc (%)
	79.88%
	

	Percent Aluminum (%)
	20.17%
	

	Average Percent
	N/A
	



Observations (Part 2):

1. When acid reacted with zinc, some bubbles appear on the metal.
2. Then the bubbles go up. At first the reaction was very slow, then it was really fast.
3. The metal disappeared and the reaction has come to a full stop. 

Sample Calculation :		Pure Metal

1. Uncalibrated Volume of the Eudiometer:

First time:  =-=4.1ml-4.0ml=0.1ml
Second time：=-=3.9ml-4.0ml=-0.1ml
Average ：=+)/2= (0.1ml-0.1ml)/2=0 

2. Volume of Hydrogen gas:

Trial1:=-=18ml-0=18ml
Trial2:=-=20.7ml-0=20.7ml

3. Pressure exerted by the water column

Trial1:=1000kg/ * 9.8m/ * 0.335m=3283pa
Trial2:=1000kg/ * 9.8m/ * 0.312m=3057.6pa

4. Pressure of hydrogen gas:
=756.6mm Hg=100871.7 pa
Trial1: =--
                          =100871.4pa-3283pa-3570pa=94018.4pa
Trial2: =--
                          =100871.4pa-3053pa-3780pa=94038.4pa

5. Moles of hydrogen gas (experimental):
[bookmark: OLE_LINK3]Since the ideal gas law  ,we can know the amount(mol) of hydrogen 
=273+=273+23=296K
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Trial1: =*/()= 94018.4*0.0000180(8.314*296)
                                               =0.0006877 mol

Trial2: =*/()= 94038.4*0.0000202/(8.314*296)
                                               =0.0007719 mol



6. Moles of hydrogen gas (theoretical):

Zn (s) + 2 H+ (aq)  Zn2+ (aq) + H2 (g)
From this equations, the stoichiometry indicates that 1 mole of Zn produces 1 mole of hydrogen gas. So = 
Trial1: = =/=0.0442g/65.41g/mol=0.0006757 mol
Trial2: = =/=0.0517g/65.41g/mol=0.0007904 mol


7. Percentage Purity of metal:

Zn (s) + 2 H+ (aq)  Zn2+ (aq) + H2 (g)
From this equations, the stoichiometry indicates that 1 mole of Zn produces 1 mole of hydrogen gas. So = 

                    Trial1: Percentage Purity of Zn: /=0.0006877/0.0006757=101.76%
Trial2: Percentage Purity of Zn: /=0.0007719/0.0007904=97.66%

8.	Average Percent Purity:

Average Percent Purity: (101.76+97.66)/2=99.71%


Sample Calculation :		Alloy


1. Pressure of water column and hydrogen gas:

=1000kg/ * 9.8m/ * 0.273m=2675.4pa
=756.6mm Hg=100871.7 pa
 =--
                          =100871.4pa-2675.4pa-3780pa=94416pa





2. Moles of hydrogen gas:
Since the ideal gas law  ,we can know the amount(mol) of hydrogen 
=273+=273+23=296K
V=-=25ml-0.1ml=24.9ml
 =*/()= 94416*0.0000249/(8.314*296)
                                               =0.00095531 mol

3. Masses of Zinc and Aluminum in the alloy:

Zn (s) + 2 H+ (aq)  Zn2+ (aq) + H2 (g) 
Al (s) + 3 H+ (aq)  Al3+ (aq) + 3/2 H2 (g)
Suppose zinc have x mol; aluminum have y mol.

X+1.5y=0.00095531
65.41x+26.98y=0.0410
X0.0005022
Y0.0003021
=0.0005022mol*65.41g/mol0.03285g
=0.0003021mol*26.98g/mol0.00815g
4. Percent composition of the alloy:

Percentage of Zn=0.03285g/0.0410g80.12%
Percentage of Al=0.00815g/0.0410g19.88%


5. Average Percent composition of the alloy (average of zinc values and average of aluminum values):
Since we didn’t have enough alloy in the small bottle (there are only 0.0191g left) and we didn’t have enough time, we didn’t do the Trial 2.








Discussion: (within space provided)

The purpose of the lab was to calculate the percentage purity of Zinc and determine the composition of an alloy.  Moles of hydrogen gas (experimental) were calculated by ideal gas law PV=nRT, and Masses of Zinc and Aluminum in the alloy were calculated by chemical equation (show the relationship between the generated hydrogen gas and reactive metal).
Errors: 
1. In the Pure Metal trial 1, when we removed the finger from eudiometer tube a little bit air leaked into the eudiometer tube. That makes the Volume of Hydrogen gas more than its value.  Since n=PV/RT and V is more than the real value, then n is more than the real value.  We get the number of mole wrong and then when we calculate the Percentage Purity of metal we get the percentage more than 100%. 
2. When we read the height of water column, our ruler is not enough long, and the height might be not precise enough.
Result:
1. In trial1 from the raw data, we got the purity of Zinc is 101.76%, and in trial 2 we got the purity of Zinc is 97.66%. The average of purity of Zinc was 99.71%.
2.   From the data we collected in the experiment, we court the percentage of Zinc in alloy was 80.12% and percentage of Aluminum in alloy was 19.88%.
Conclusion:  (no more than two lines)
1. The Percentage Purity of Zinc is 99.71%.
2. In the alloy, 80.12% was Zn, 19.88% was Al.
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