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 PURPOSE:
	To use the procedures of gravimetric analysis to determine quantitatively the amount of chloride in an unknown soluble salt.
THEORY:
	Many substances are slightly soluble in water and other solvents, so they form a precipitate when placed in water. These reactions usually continue until completion and can be used for analytical procedures. AgCl was dissolved in water as to disassociate the chloride ions, and silver nitrate was added as a precipitating agent. This allowed the silver to react with chloride and form silver chloride until all the chloride is consumed. The precipitate silver chloride is then filtered to get rid of the supernatant, washed, collected and weighed. With the mass of the silver chloride we can calculate the %composition of cl.
-Reaction equation of precipitate chloride ion by silver ion.
Ag+ (aq) + Cl – (aq)  AgCl (s)
-AgCl is very insoluble in water. Only 1.3x10-5 mol/l of Ag ions and Cl ions will remain dissolved in the water. The ksp value is 1.6x10-10 which is so small that it can be ignored; therefore it is assumed that the precipitation reaction goes to completion.
-Rapid precipitation causes co-precipitation of other ions in the colloidal deposit eg.(CO32-). When carried out in acid media interference by other anions is eliminated and it prevents reversion to the colloidal state. If reversion occurs then some of the precipitate will be washed through the filter, causing the mass to be lower than it is supposed to be therefore increasing the error in our experimental results.
-Heating the silver solution increases the kinetic energy which increases the chances and the speed of silver reacting with chloride to form silver chloride. Heating and stirring the silver solution while silver nitrate is present will encourage the coagulation of a precipitate, and help it form a more crystalline shape so that it gets caught by the filter therefore increasing the accuracy.
-When silver chloride is exposed to light it decomposes in to silver and chlorine, acquiring a violet colour due to the finely accumulated silver in a process called photodecomposition. 
AgCl (s)  Ag (s) + 1/2Cl2 (g)  (photodecomposition reaction)
-Photodecomposition mainly occurs on the surface of the precipitate which protects the underlying precipitate. If photodecomposition occurs in air, chlorine gas will be released causing the analytical results to be lower than expected. However if photo decomposition occurs with excess silver ions then an additional reaction takes place where the mass of the precipitate will increase because chlorine gas will revert to AgCl and solid silver will be produced by decomposition and remain in the precipitate therefore causing the analytical results to be higher than expected.
3Cl2 (g) + 3H2O(l) +5Ag+ (aq)  5AgCl(s) + ClO3- (aq) + 6H+ (aq) (additional reaction)
-It is necessary to wash the precipitate with 100 ml of water to get rid of unwanted ions. Failing to wash the precipitate will cause the analytical results to be too high. However washing the precipitate will cause a small amount of precipitate to be washed away. However the amount that is washed away is so small that it is negligible. If we are to assume there is no excess silver we can calculate the amount using the ksp value.
Ksp = [Ag+ (aq)]x[Cl – (aq)] = 1.6 x 10-10
(1.6 x 10-10 mol/L) x (1L/1000mL) x (100ml) = 1.6 x 10-11moles
(1.6 x 10-11moles) x (143.32g/mol) = 2.3 x 10-9 g
Therefore at the worst case scenario only 2.3 x 10-9g of the precipitate will be lost which will lower the mass by a negligible amount, therefore lowering analytical results by a negligible amount.
-Some co-precipitates that may form are AgClO3 because ClO3 is formed in the photodecomposition with excess silver. Another co-precipitate that may form is Ag2CO3. Formation of co-precipitates will increase mass and cause analytical results to be higher than expected.
PROCEDURE:
	An unknown salt was obtained and it code number was recorded. Between 0.1000 g and 0.1500 g was massed on an analytical balance and placed into a clean 250 ml beaker. 100 ml of distilled water and 1 ml of dilute (6M) HNO3 is added to the beaker and stirred with a glass stirring rod until the salt is completely dissolved. The stirring rod was also left inside the beaker. Stoichiometric calculations were required to determine how much silver nitrate should be added to the solution (21 ml + 5 ml = 26 ml). The solution was then heated and gently stirred until compete precipitation. Complete precipitation was then tested by adding a few drops of silver nitrate. Once complete precipitation was confirmed the solution was stored in a dark place (as to avoid photodecomposition) so that the vacuum filtration apparatus was confirmed ready to be used. The next step was to mass the cool sintered glass crucibles, and decant the supernatant liquid using the crucibles and the filtration apparatus. Several ml of 0.01 mol HNO3 was added and then poured into the filter. The precipitate was washed with acid again but this time the precipitate was also transferred into the crucible. The precipitate was repeatedly washed until the filtrate was free of silver ion. This was tested by taking a sample of the washings and adding drops of diluted HCl. If there was little or no turbidity then the washing was completed. The precipitate was then washed with 5ml portions of acetone, before it was paced in the oven to for approximately 30 minutes at 110 degrees Celsius. The crucible and precipitate were then cooled in the desiccator and then massed. The mass of the precipitate was calculated by finding the difference between the crucible + precipitate and the crucible alone. 




OBSERVATIONS:
	The unknown salts sample number was 350, it was white and like a powder when hcl was added and the precipitate was being exposed to light it changed color to a light purple, and change texture to become like little rocks.
	
	Initial
	In acid media
	After filtration (in the crucible before the oven)
	After heating (in the crucible after the oven)

	Original salt / precipitate color
	White
	Light Purple / faded grey
	Light Purple 
	Faded purple (extremely light) 

	shape
	Powder 
	Little rocks
	Solid / little rocks
	Solid / little rocks


Data:
	
	Trial 1 
	Trial 2 (partners)

	Sample number
	350
	350

	Sample mass (g)
	0.1359 ± 0.00001
	0.1216 ± 0.00001

	Volume of AgNO3 added (mL)
	26.0 ± 0.12
	26.0 ± 0.12

	Initial crucible mass (g)
	32.2907 ± 0.0001 
	30.7248 ± 0.0001

	Final crucible mass (g)
	32.6278 ± 0.0001
	31.0371 ± 0.0001

	Mass of precipitate (g)
	0.3371 ± 0.0001
	0.3123 ± 0.0001

	Oven temperature ( ̊C)
	128 ± 0.2
	128 ± 0.2 

	Time before heating (minutes)
	21 ± 0.1
	21 ± 0.1

	Time before weighing crucible (min)
	10 ± 0.1
	10 ± 0.1



CALCULATIONS:
Amount of AgNO3
NAg = (0.1359gCl ± 0.00001g) x (0.55) x (1 molCl /35.45g) x 1 molAg /1 molCl)
       = 2.108 x 10-3 moles ± 0.0074%
       = 2.11 x 10-3 moles ± 0.0074%

C =n/v   v= n/c 

VAgNo3 = (2.11 x 10-3 moles/0.1M) x (1000mL/1L)
           = 21mL + 5mL
           = 26mL of AgNO3 must be added
           = 26 mL ± 0.12mL of AgNO3 must be added
	Partners value: 21 ml
Calculation of % chloride:
Ag = 107.8g/mol                         Cl = 35.45g/mol

% chloride = mass Cl- / mass original salt * 100
Mass Cl- = (0.3371g AgCl ±0.0002g / (107.87g/mol Ag + 35.45g/mol Cl)) * 35.45g/mol Cl = 
0.08338 g ±0.0002g
%chloride = 0.08338g/0.1359g * 100 = 61.35% ± 0.02
Partners value: 63.51% ± 0.02
Average of two trials = (63.51% + 61.35%)/2
                                        = 62.43%
Relative error in % = (61.35% - 58.36%)/58.36% *100
                                   =5.123%
Partner’s value: 8.824%
Relative spread = (63.51% - 61.35%)/62.43% * 1000
                              = 34.598 ppt
Discussion:
[bookmark: _GoBack]Some reasons as to why the experimental results are higher than the accepted value are an increase in mass caused by co-precipitation because of not washing the precipitate properly. Another reason is that our precipitate may have undergone photodecomposition in the presence of excess silver ions, causing the mass to increase. Another reason may be that when the salt was massed the balance was no zeroed correctly, therefore giving a higher value than it actually is. Another reason may be that our salt was not in the oven long enough and it still retained some moisture which causing it to have a greater mass then it was supposed to.

CONCLUSION:
	The sample number of the unknown salt was 350. The average % of chloride was 62.43%, whereas the real value was 58.836%. The were uncertainties associated with this lab, were the analytical balance with a uncertainty of ±0.0001g, the thermometer with a ±0.2 ̊C, and the 250mL beaker with a ±0.12mL uncertainty. The precision was calculated to be 34.598 ppt and accuracy of approximately 94.9%. Overall, the concept of gravimetric analysis was grasped and successfully performed. 
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