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Purpose: 
The purpose of this experiment is to determine the amount of chloride content in the given unknown salt using gravimetric analysis.
Theory: 
i) Solubility:-
 Ksp is known as the solubility constant. It indicates the degree to which a compound dissociates in water. The higher the value of Ksp, the more soluble the compound is.
AgCl(s) → Ag+(aq) + Cl-(aq)
Ksp(AgCl) = [Ag+(aq)] * [Cl-(aq)] = 1.6 x 10-10.
This implies that the Ksp value of AgCl is very small. Thus, it has a very low solubility in water or is almost insoluble
This equation shows that how silver and chloride ions interact with each other, forming an insoluble precipitate.
Ag+(aq) + Cl-(aq) →AgCl(s)
The precipitate is formed in acid media. Nitric acid is used in this process. The acid helps to form a colloidal mass from the precipitate, to be big enough so that during filtration process it does not pass through the filter paper. The precipitate is then heated to get coagulated.
ii) Photodecomposition reaction equation of AgCl: 
AgCl(s) →Ag(s) +1/2 Cl2(g)
In the above reaction, AgCl is being decomposed to Ag(s) and Cl2 gas under exposure to light. This kind of reaction is known as photodecomposition reaction. The silver formed due to precipitation will form a purple opaque layer on the surface which would protect the underlying material from further decomposition. However, the results from the experiment will differ because the chlorine gas formed from the decomposition will escape into the surrounding which would result in decrease in the quantity of chloride content.  
This also leads to an excess in Ag+ ions, which further results in increased analytical results.
iii) Quantitative analysis of Chloride ion in the precipitate is done by using the following formula:
%Cl in sample= x 100%
Procedure:
An unknown sample of salt is provided. The sample is weighed by difference of about 0.1178 g into a 250 mL beaker using an analytical balance Then, 0.1M AgNO3(including 5 ml extra) is added into the beaker. The solution is heated the but not boiled. The solution is stirred gently so that the suspension formed doesn’t break. Calculated amount of 23.251mL AgNO3 are added to check the completeness of precipitation. The mixture is then kept in a dark place, if the precipitation is completed.
The filter paper provided is placed in a 50 ml beaker then the total weight using an analytical balance is recorded. A vacuum filtration apparatus is set up with which filter paper is placed in the Buchner Funnel and is put onto the filtration flask. The mixture is poured along with precipitate slowly into the flask through the filter paper. Then HNO3 is poured three times through the filter paper. Again, a HNO3 wash is performed and then HCl is added in the filtrate solution in order to make sure that the precipitate doesn’t have Ag+ ions left in it.
The flask is emptied then, and a final wash is performed using acetone to absorb any moisture from the residue. Organic solvents are not poured down the drain rather it is drained in the designated organic waste bucket. Thus, organic solvents and aqueous solutions should not be mixed together.
The filter paper along with the precipitate is taken out carefully and placed in the same 50 ml beaker. The beaker was kept into the oven at 82⁰C for around 15 mins to 20 mins. Then the beaker is kept outside for 5 mins to cool down.
The beaker is weighed again, and the value is recorded.
Observations:
Sample number = 338.
Physical description of sample = White, powder.
Test for completeness of precipitation:
· Few drops of AgNO3 was added to the solution to check whether more precipitate will form or not.- no precipitate formed.
· 3 washes are done with HNO3 in order to get rid of any Ag+ ions and HCl is added to check whether the precipitate has Ag+ ions or not.- No turbidity indicates absence of Cl anions in the filtrate solution.
Test for final washing:
· Final washing is done with acetone to absorb any moisture from the residue.- Purple clumps of precipitates are formed.
Data Table:
	
	My Trial 
	Partner’s Trial

	Salt Code
	338
	338

	Sample mass (g)
	(0.1178 ± 0.0001) g
	(0.1309 ± 0.0001) g

	Volume of AgNO3 added (mL)
	
23.251 ml
	25.250 ml

	Mass of crucible (g)
	(28.1483 ± 0.0001) g 
	(26.4367 ± 0.0001) g

	Mass of crucible with precipitate (g)
	(28.4287 ± 0.0001) g
	(26.8217 ± 0.0001) g

	Mass of precipitate (g)
	0.2609 g ± 0.0002 g
	0.3850g ± 0.0002 g

	Oven temperature (  ̊C)
	(82 ± 0.2) ̊C
	(83 ± 0.2) ̊C

	Time in Oven (minutes)
	(20 ± 0.1) mins
	(20 ± 0.1) mins

	Time before weighing crucible (min)
	(5 ± 0.1) mins
	(5 ± 0.1) mins




Calculations:
1) Amount of AgNO3 required (My TRIAL):
   (0.1178)) = 18.251 g/Cl
∴ Required amount of AgNO3 = 5 ml + 18.251 ml = 23.251 ml ≈ 23.25 ml .
Amount of AgNO3 required (Partner’s TRIAL) = 25.25 ml.
2) AgCl molar mass= 107.87 + 35.45 = 143.32 mol/g
Mass of Cl = (Mass of precipitate x MWCl) / AgCl molar mass
                  = {(28.4287 g – 28.1483 g) x 35.45 mol/g} / 143.32 mol/g
                  = (0.2804 g x 35.45 mol/g) / 143.32 mol/g 
                  = 0.06936 g
% Cl (My sample) = (mass of Cl / mass of sample) x 100%
                               = (0.06936 g / 0.1178 g) x 100 %
                               = 58.88%
% Cl (Partner’s sample)  = 72.75 %
3) Uncertainty % (My Sample) = (0.0002 g / 0.06936 g) x 100%
                                                   = 0.2884 %
  Uncertainty % (Partner’s sample) = 0.2101 %
4) Average of two trials = (58.88 % + 72.75%)/2
                                       = 65.82 % 
5) Accuracy (Relative error in % of My sample) = 
(Calculated value - True value/True value) x 100 %                  
              = (|58.88% - 54.49%|/ 54.49 %) x 100   = 8.056% 
Accuracy (Relative error in % of Partner’s sample) = 33.51 %
6) precision (relative spread in ppt) 
= (difference between extreme results/average value) x 1000
             = {(72.75-58.88%) /65.82  %} x 1000 = 210.73 ppt. 
Discussion:
The true value of % Cl is 54.49 %. The calculated average value is 65.82 % which is larger than the true value.
This is due to the following reasons:
Rapid precipitation leads to coprecipitation or entrapment of other ions other than Cl in the colloidal or precipitate form which may have lead to the increase in the mass of precipitate. This may be a cause of addition of less AgNO3 as according to Le Chatelier’s principle, the less number of silver ions were not able to minimize the solubility of AgCl. There might be some moisture left in the sample which may have lead to the increase in mass of the precipitate.



Conclusion: 
The sample was #338 with a real value of 54.49% of Cl. The average % Cl calculated to be 65.82%. The uncertainty of my sample is 0.2884 % and my partner’s sample is 0.2101%. The accuracy of my sample is 8.056 % and my partner’s sample is 33.510%. The precision comes to be equal to 210.73 ppt.
