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Purpose:
In this experiment we are going to find out the amount of chloride content present in an unknown salt by performing certain experiments quantitatively.
Theory:
Ag+(aq) + Cl-(aq) → AgCl(s)
In order to find the chloride content we use AgNO3(aq), because it reacts completely with the chloride ion to form AgCl(s) and is slightly soluble with a Ksp of 1.8x10-10 (which is more likely insoluble) when a precipitate is formed. Higher the Ksp, it is more likely to be soluble, lower the Ksp, it is less likely to be soluble (Olmsted, Williams, and Burk, 2002). Before adding the AgNO3 we must add HNO3 which will acidify the solution, this prevent the AgNO3 to form other unwanted precipitate (Clark, 2002). Before adding the AgNO3 we also must heat the solution to boiling point causing coagulation (precipitate settles down in the solution), so the that the precipitate can be filtered easily (Harvey, 2000). 
	There maybe chances of Photodecomposition occurring in two ways in this reaction, It could happen in air, releasing chlorine gas leading final results to be less:
AgCl(s) →Ag(s) + 1/2 Cl-(g)
or it could happen in the presence of excess silver in the solution which will give final result more than it really is:
3Cl2(g) + 3H2O(l) + 5Ag+(aq) → 5AgCl(s) + ClO3- (aq) + 6H+(aq)
(Champion and Marinenko, 1969) 
If we wash AgCl with 100 mL of fresh water, there will be loss of 0.000181g of precipitate as found from my calculations:
Ksp of AgCl = 1.6E-10
Molar mass AgCl = 143.32 g/mol
Ksp =X² 
1.6E-10 = X²  =>  X = 1.26E-5 M  
Molarity of AgCl(aq) = 1.26E-5 M  
Precipitate lost = 0.1 x 1.26E-5 x 143.32 = 1.81E-4g <= this could lead to lower readings in the final results.
There may be chances of AgNO3 to co-precipitate with AgCl if the AgNO3 was added altogether quickly which can cause an increase in mass of the final product (Harvey, 2000).
Procedure Summary:
In order to find the chloride amount in the unknown salt (58.55% Cl-), firstly dissolved 0.1004g of the unknown salt in the solution acidified with HNO3 preventing the formation of other precipitation in the solution, then stirred and heated the solution thoroughly making sure all the salt is dissolved then gently added 20.55 mL of AgNO3 in the solution which have formed a white precipitate. Next filtered out the precipitate using a crucible in a fume cup-board and washed it with HNO3 until no silver have been found in the filtrate and used HCl to look for the extra silver in the filtrate which forms a white precipitate if present and lastly washed it with Acetone to remove any unwanted precipitate. Then dried the precipitate by placing the crucible in the oven for approximately 29 minutes and cooled it in the desiccators for about 8 minutes. Lastly found the difference of the mass of the crucible, from its initial mass before performing the experiment and its final mass after cooling the precipitate, the difference in the mass is the mass of AgCl precipitate. Used this mass to calculate the chloride content.
Observations:
1. Sample # (White Powder) 
2. When AgNO3(aq) was added to AgCl(aq), a white precipitate observed with some small amounts of Ag(s) metal.
3. After washing with HNO3, added HCl to check for completeness, white precipitate observed, so added more HNO3, until no white precipitation has been seen when HCl added. 
Data:
Mass of Unknown Salt:
	 
	mass (g) ± 0.0001

	Initial mass of 250mL beaker
	15.5942

	Final mass of 250mL beaker 
	15.4938

	+
	

	unknown salt
	

	mass of unknown salt (XCl)
	0.1004



Mass of Precipitate
	 
	mass (g) ± 0.0001

	Crucible Mass
	33.0025

	Crucible Mass + Precipitate
	33.2323

	Mass of Precipitate (AgCl)
	0.2298






Time and temperature for heating and cooling
	Crucible in Oven
	Time (T) 
	Temp  (°C)

	Put in
	4:35
	108

	Taken out 
	5:04
	110

	Time taken min
	29 ± 0.008 mins
	 

	Average temp
	 
	109 ± 0.2

	Time taken to 
	7 ± 0.008 mins

	Cool Down
	














Discussion:
My final value came lower than the expected value, this could happen due to photodecomposition in air by the bright amount of light in the lab, when I was transferring my AgCl to oven, then from oven to weighing balance which could on mean the chlorine gas was released during decomposition of AgCl causing analytical results to be low. Another reason could be the small traces of AgCl that were stuck to the rubber of my glass rod which also reduced the final value or maybe more AgNO3 was required than what was calculated to used, for full completeness. One more reason could be when I kept the beaker with the precipitate and filtrate on the heater for a short period of time which could have allowed some of the precipitate to pass through the filter.
Conclussion:
Sample Number: 
Average %Cl = 56.65%
Real Value %Cl = 58.55%
Uncertainties
My = ±3.38%
Partner = ±3.11%
Precision = 2.82 ppt
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