[bookmark: _GoBack]Purpose: 
The purpose of this lab is to exhibit methods of gravimetric analysis by calculating the amount of chloride in an unknown salt.
Theory: 
The objective was to determine the concentration of chloride in a salt. There are many other values that need to be calculated to arrive at this value though. This experiment was devised for this purpose. Below is the equation for the reaction between the chloride ion and silver ion:
Ag+ + Cl-  AgCl
The salt must be dissolved in water to separate the chloride ions. When silver nitrate is added, it was used to precipitate, by forming silver chloride. Since silver nitrate is almost insoluble in water, it is concluded that silver and chloride ions react to completion. Due to this the chloride content could be calculated. Below is the equation of silver chloride dissolving in water, and its Ksp: 
AgCl  Ag+ + Cl-	Ksp = [Ag+] * [Cl-] = 1.6 x 10-10
Nitric acid was used to wash the precipitate so that weak anions could not precipitate with the silver. This could bring various errors to the final results. To increase chances of reactions, the mixture was heated to add more kinetic energy so that there was more movement in the ions. The mixture can not be left out in light as photodecomposition occurs, which causes some of the chloride ions to convert into chlorate ions. This causes the end value to be lower than it should be. Adding water to the mixture was an important step but it caused a loss of precipitate. This loss is negligible. It can be calculated using the following:
Ksp = [Ag+] * [Cl-] = 1.6 x 10-10
(1.6 x 10-10 mol/L) x (1 L / 1000 mL) x (100 mL) = 1.6 x 10-11 moles
(1.6 x 10-11 moles) x (143.32 g/mol) = 2.3 x 10-9 g
Due to this, the maximum possible amount lost is 2.3 x 10-9 g of precipitate. Other ions that could possibly co-precipitate lead ions, mercury ions, or tin ions. 
Procedure:
To begin, an unknown salt sample was obtained. The sample number was recorded for reference in the future. This sample was used for the duration of the experiment. A sample was then weighed by difference and then placed into a 250 mL beaker. The mass of the sample was 0.1036 g. 100 mL of distilled water was poured into the 250 mL beaker, as well as 1 mL of dilute HNO3. The solution was thoroughly stirred for about 12 minutes until everything was dissolved. The amount of AgNO3 was calculated to be 20.1 mL and then an added 5 mL, thus the total volume of AgNO3 added was 26.1 mL and gently stirred into the beaker. The beaker was placed onto a hotplate and heated to the point where the solution was almost boiling, all while being gently stirred. To ensure the precipitate was completed, two drops of AgNO3 were added to the solution. Since more silver chloride appeared, 2 more drops of AgNO3 were added until no more silver chloride appears. Once precipitation was completed, the mixture was placed in the experiment drawer to keep it away from light exposure. A vacuum filtration apparatus was then prepared. A piece of weighing paper was obtained and placed inside of a labelled 50 mL beaker, then both the beaker and paper were weighed. The combined mass was 29.3260 g. The paper was then placed onto a Buchner funnel and the funnel was placed onto the filtration flask which is set up to the vacuum filtration apparatus. The paper is then made wet with distilled water, and the water is passed through into the flask, then the flask is emptied. The next step taken, was to remove the mixture from the drawer and to decant it through the funnel, attempting to keep as much of the precipitate in the beaker, and add about 15 mL of HNO3 to the precipitate that remains in the beaker. This step was repeated a second time, then a wash bottle was used to remove any remaining precipitate particles that remained on the walls of the beaker. The precipitate was then washed until the filtrate was almost completely free of silver ions. This was tested by removing minor amounts of the washings into a test tube and adding up to 3 drops of HCl, as the two would react and the clear washings would become cloudy. The washings were then removed from the vacuum apparatus and the precipitate was then washed with about 15 mL of acetone, in 3 portions. The filter paper was removed from the vacuum apparatus and placed into the weighed beaker. The two were then placed into an oven at 157  for 30 minutes. After 30 minutes the beaker was taken out of the oven and allowed to cool for 5 minutes and then the final weight which was 29.5678 g was obtained by using the analytical balance.
Observations:
The sample of unknown salt had a 60.30% actual chloride concentration. To check that the precipitate was complete, 2 drops of AgNO3 were added to the solution. Since more precipitate formed, it was realized that more AgNO3 was required, and 2 more drops of AgNO3 were added until the precipitate stopped forming. The table below displays observations taken on the salt and precipitate at the beginning and end of the experiment.
Table 1: Observations on Salt and Precipitate
	
	Color
	Shape

	Unknown Salt
	White
	Powder

	Precipitate
	Light Purple
	Bumpy Clumps



Data:
Table 2: Data from Trial 2 of Experiment
	Sample Number
	339

	Sample Mass (g)
	0.1036  0.0001

	Volume of AgNO3 (mL)
	26.1  0.12

	Initial Crucible Mass (g)
	29.3260  0.0001

	Final Crucible Mass (g)
	29.5678  0.0001

	Crucible Mass Difference (g)
	0.2418  0.0001

	Temperature of Oven ()
	157  0.2

	Time in Oven (minutes)
	30  0.1



Calculations:
To Calculate how much AgNO3 is required:
(0.1036 g) (0.55) = 0.05698 g Cl-
(0.05698 g Cl-) / (35.5 g/mol) = 1.605070423 x 10-3 mol Cl- = 1.605070423 x 10-3 mol Ag+
(1.605070423 x 10-3 mol Ag+) / (0.1 mol/L) = 0.01605070423 L AgNO3 = 16.05070423 mL AgNO3
16.1 mL + 5 mL = 21.1 mL AgNO3
Partner’s Value: 20.9 mL
Calculation of % of chloride:
Ag = 107.87 g/mol 	Cl = 35.45 g/mol
% Composition of Cl = (35.45 g/mol) / (35.45 g/mol + 107.87 g/mol) x 100
		           = 24.73%
Mass of Cl in precipitate = (0.2418 g) x (0.2473)
			     = 0.05979714 g
% of chloride = (0.05979714 g) / (0.1036 g) x 100
	           = 57.72%
Partner’s Value = 54.52%

Calculation of % uncertainties:
(0.0001 g / 0.05979714 g) + (0.0001 g / 0.1036 g) x 100 = 0.3% uncertainty

Average of both trials:
((57.72  0.3) % + (54.52  0.3) % ) / 2 = (56.12  0.6)%

Calculate Accuracy & Precision:
Actual Mass of Cl in original sample = (0.1036 g) x (0.6030) = 0.0624708 g
Relative error in % = (60.30% - 56.12%) / 56.12% x 100
		       = 7.448%
Relative Spread = (57.72% - 54.52%) / [(57.72% + 54.52%) / 2] x 100
		  = 5.701 ppt
Discussion:
The percentage of chloride concentration calculated was determined to be 57.72%. The actual percentage was 60.30%. The relative error was calculated to be 7.448%. Of the many possible sources of error, the most likely one is that the mixture was exposed to light for a very short period of time between completing the precipitation and placing in the drawer. This could have caused chloride ions to be converted into chlorate ions. This would cause the final value for the mass of the salt to be lower than expected.
Conclusion:
The salt sample that was obtained had a code number of 339. The average % of chloride was 56.12%, compared to the actual which was 60.30%. The end result, indicated that the precision was 5.701 ppt, and the accuracy was 92.55%. Finally to conclude, the objective of the lab was to obtain knowledge of gravimetric analysis. This objective was completed.
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