Student Name: 
Student Number: 
Partner’s Name and Student #:  
Demonstrator's Name

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

Lab Day (circle):
Tues aft
Tues night   Wed    Thurs aft    Thurs night
     Fri
Lab Week (circle):

1

2
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 completed in pen (or typed) and attached
Student’s Initials _____
Data Tables
Table 1.  Pure Metal
	Data
	Trial 1
	Trial 2

	Identity of Metal
	Zinc
	Zinc

	Mass of metal (g)
	0.0541
	0.0597

	Uncalibrated volume of eudiometer (mL)
	4.5
	6.0

	Volume of hydrogen gas (mL)
	22.6
	29.0

	Height of water column (cm)
	28.6
	21.7

	Density of water (kg/m3)
	1000.0
	1000.0

	Acceleration due to gravity (m/s2)
	9.8
	9.8

	Pressure of water column (Pa)
	2802.8
	2126.6

	Water Temperature ((C)
	23.0
	22.9

	Water Vapour pressure (Pa)
	2810
	2810

	Atmospheric Pressure (Torr)
	756.6
	756.6

	Pressure of Hydrogen (Pa)
	95258.9
	95935.1

	Room Temperature  (°C)
	23.5
	23.5

	Ideal Gas Constant, R 
	8.3145
	8.3145

	Actual Moles of Hydrogen (mol)
	8.7284x10-4
	1.1280x10-3

	Theoretical moles of Hydrogen (mol)
	8.2710x10-4 
	9.1272x10-4

	Percent Yield (%)
	105.53 %
	123.59 %


Observations (Part 1):
· Bubbles start to form as the HCl reacts with the zinc
· Bubbles begin to float to the top of the eudiometer tube
· As time goes by, more bubbles form and float to top at a more rapidly pace
· Water column begins to decrease and hydrogen gas increases
· Zinc begins to shrink until it is completely reacted with the HCl
Table 2.  Alloy
	Data
	Trial 1
	Trial 2

	Unknown Number
	3010
	3010

	Mass of alloy (g)
	0.0387
	0.0392

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

	Volume of hydrogen gas (mL)
	22.55
	24.40

	Height of water column (cm)
	27.9
	26.2

	Density of water (kg/m3)
	1000.0
	1000.0

	Acceleration due to gravity (m/s2)
	9.8
	9.8

	Pressure of water column (Pa)
	2734.2
	2567.6

	Water Temperature ((C)
	22.3
	22.5

	Water Vapour pressure (Pa)
	2640
	2725

	Atmospheric Pressure (Torr)
	756.6
	756.6

	Pressure of Hydrogen (Pa)
	95497.5
	95579.1

	Room Temperature (°C)
	23.5
	23.5

	Ideal Gas Constant, R 
	8.3145
	8.3145

	Moles of Hydrogen (mol)
	8.7309x10-4
	9.4552x10-4

	Mass of Zinc (g)
	3.1717x10-2
	3.0609x10-2

	Mass of Aluminum (g)
	6.9833x10-3
	8.5909x10-3

	Percent Zinc (%)
	81.96
	78.08

	Percent Aluminum (%)
	18.04
	21.92

	Average Percent
	80.02%Zn
	19.98%Al


* Data taken from another group (Nadia Saini & Khadeeja Hafizi)
Observations (Part 2):
· Bubbles start to form as the HCl reacts with the alloy
· Bubbles begin to float to the top of the eudiometer tube

· As time goes by, more bubbles form and float to top at a more rapidly pace
· The eudiometer tube shakes very slightly
· Water column begins to decrease and hydrogen gas increases
Alloy slowly dissolves away until it completely disappears 

· Sample Calculation:

Pure Metal

1. Uncalibrated Volume of the Eudiometer:

Trial 1:                                            Trial 2:
10.0ml – 5.5ml = 4.5ml                     10.0ml – 4.0ml = 6.0ml
2. Volume of Hydrogen gas:
Trial 1:                                             Trial 2:
18.1ml + 4.5ml = 22.6ml                     22.0ml + 7.0ml = 29.0ml
3. Pressure exerted by the water column:
Trial 1:
P = dgh
P = (1000.0kg/m3) (9.8m/s2) (0.286m)
P = 2802.8kg/ms2 or Pa
Trail 2:

P = (1000.0kg/m3) (9.8m/s2) (0.217m)

P = 2126.6 Pa
4. Pressure of hydrogen gas:

756.60mmHg (torr) = 100871.70 Pa
Trial 1:
Phydrogen = P atmospheric – P water column – P water vapour

                   = (100871.7) – (2802.8) – (2810)

Phydrogen = 95258.9 Pa
Trial 2:

Phydrogen = (100871.7) – (2126.6) – (2810)

Phydrogen = 95935.1 Pa
5. Moles of hydrogen gas (experimental):

23.5°C = 296.65K
Trial 1:
                                 PV = nRT
(95.2589kPa) (0.0226L) = n (8.3145LkPa/molK) (296.65K)
                                   n = 8.7284x10-4

Trial 2:

                                 PV = nRT

(95.9351kPa) (0.0290L) = n (8.3145LkPa/molK) (296.65K)

                                   n = 1.1280x10-3
6. Moles of hydrogen gas (theoretical):
Zn (s)  +  2HCl (aq)                      H2 (g)  +  ZnCl2 (aq)
Trial 1: 

Zn:   0.0541g      
        65.409g/n 

       =8.2710x10-4 moles

Trial 2:
Zn:   0.0597g      
        65.409g/n 

       =9.1272x10-4 moles

For every one mole of Zn reacted, one mole of H2 is produced

8.2710x10-4 nZn x  1n H    = 8.2710x10-4 moles of H2
                              1n Zn
7. Percentage Purity of metal:
% Yield =       actual yield          x 100
                theoretical  yield
           =  8.7284x10-4    x 100              = 1.1280x10-3   x 100
               8.2710x10-4                                            9.1272x10-4
           =  105.53 %                               = 123.59 %
8.
Average Percent Purity:

    Average % Purity   =  105.53 + 123.59
                                                2

                                  = 114.56%
Sample Calculation:

Alloy

1. Pressure of water column and hydrogen gas:

Trial 1:
                               Trial 2: 
P = dgh                                                  P = dgh
   = (1000kg/m3)(9.8m/s2)(0.279m)          = (1000kg/m3)(9.8m/s2)(0.262m)
   = 2734.2 Pa                                           = 2567.6 Pa
Trial 1:

Phydrogen = P atmospheric – P water column – P water vapour

                   = (100871.7) – (2734.2) – (2640)

Phydrogen = 95497.5 Pa
Trial 2:

Phydrogen = (100871.7) – (2567.6) – (2725)

Phydrogen = 95579.1 Pa
2. Moles of hydrogen gas:
Trial 1:

                                 PV = nRT

(95.4975kPa) (0.02255L) = n (8.3145LkPa/molK) (296.65K)

                                   n = 8.7309x10-4

Trial 2:

                                 PV = nRT

(95.5791kPa) (0.02440L) = n (8.3145LkPa/molK) (296.65K)

                                   n = 9.4552.x10-4
3. Masses of Zinc and Aluminum in the alloy:

Al + 3HCl                AlCl3 + 3/2H2
Zn + 2HCl               ZnCl2 + H2
1)  n H total = n H from Zn + n H from Al
           n H = m Zn +  3  m Al
                          mm Zn     2 mm Al

2)  m Alloy total = mZn + mAl

Sub 1) into 2)
n H  -  m alloy   =  3  m Al    –  m Al 
         mm Zn         2 mmAl         mm Zn       
n H  -  m alloy   =  mAl  3           -   1  
         mm Zn                  2 mmAl     mmZn
8.7309x10-4n  -   0.0387g   =  mAl   3                         -       1 
                        65.409g/n             2  (26.982g/n)      65.409g/n            
                2.81428x10-4   = mAl  (0.04030)
                                 mAl = 6.9833x10-3gAl
mZn = m alloy - mAl
         = 0.0387 – 6.9833x10-3
mZn = 3.1717x10-2gZn
4. Percent composition of the alloy:

3.1717x10-2gZn  x100                 6.9833x10-3gAl   x100
0.0387gAlloy                              0.0387gAlloy

= 81.96%Zn                                = 18.04%Al
5. Average Percent composition of the alloy (average of zinc values and average of aluminum values):
Zn:                                                        Al:
81.96% + 78.08%
                            18.04% + 21.92%
            2                                                           2
= 80.02%                                            = 19.98%
Discussion: (within space provided)
I expected the moles of hydrogen gas by experiment to be less than the theoretical moles of hydrogen gas. My percent yield was greater than 100%, which is not possible; therefore, sources of error must have occurred. A possible source of error includes, air bubbles that entered the eudiometer tube. Not filling the eudiometer tube to the very top or loosing water when inverting the eudiometer tube could cause this error. Air bubbles would increase the volume of hydrogen gas resulting in an increase of the experimental moles of hydrogen that could cause the percent yield to be off. A human source of error could include not sanding the metal enough causing the metal to react at a slower pace with the HCl. Additionally, left over shavings or dirt/oil from your hands left on the piece of metal can effect the mass of the pure metal and furthermore the theoretical moles of hydrogen. More sources of human error are measurement errors, not waiting for the metal to completely react with the HCl, or using too much metal or not enough HCl that causes the metal to not fully dissolve because of the lack of HCl or additional mass of metal. Lastly, after inverting the eudiometer tube and the metal begins to react with the HCl, the metal could float upward into the water and stick to the glass walls of the eudiometer tube. This error will prevent the metal from fully reacting with the HCl causing the moles of hydrogen to be less. The average percent composition of zinc was 80.02% and aluminum was 19.98%, which is reasonable for the percent composition of the alloy and both results from trial 1 and 2 were similar.
Conclusion:  (no more than two lines)
In Conclusion, the average percent purity of the metal was 114.56%, which was not expected and most likely caused by human sources of error. The average percent composition of zinc was 80.02% and aluminum was 19.98%.
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