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Purpose: 
To determine the chloride content in an unknown salt using fundamental gravimetric analysis techniques.
Theory:
Ag(aq) + Cl(aq)  AgCl(s)   Formation of  AgCl(s)   can be used in order to determine the chloride concentration of a salt.
Ksp = [Ag(aq)] * [Cl(aq)] = 1.6 * 10-10 AgCl(s)   has a low solubility so once the precipitate has been formed it will not dissolve back into the solution.
If the precipitate formed is AgCl(s) then the percentage of Cl in the original unknown salt can be calculated.
Experimental errors can influence the quantity and the quality of a precipitate. Depending on the factors different effects on the precipitate may occur. If the precipitate forms faster than it is supposed to the precipitate may capture extra unwanted ions resulting in a higher final weight. In cases that have a co-precipitate the final mass may be lighter due to a lack of ions being captured. If the precipitate is exposed to the light it may decompose causing an inaccurate result.
In order to calculate the percentage of Cl in the original unknown salt the moles of Cl in the precipitate must be calculated, then the moles must be converted to grams of Cl, and finally the percentage of Cl in the original unknown salt can be calculated.
Procedure:
Please note that the data used for the procedure was my personal data but each step was preformed twice as seen in The Measurements: Table 1. Using sample number 353 of the unknown chloride salt 0.1248 grams were weighed and placed to the side. 100 milliliters of distilled water and 1 milliliter of 6 molar HNO3 were slowly mixed together, 24.8308 milliliters of 0.1 molar AgNO3 was then slowly added to the solution and brought almost to a boil. Once the precipitate was fully formed the mixture was placed in a dark area to prevent decomposition. 
The crucible were weighed to 31.4845 grams, and set up for the filtration. The supernatant liquid was decanted through the crucible. The crucible was then washed with a few milliliters of 0.1 HNO3 to ensure a pure precipitate; this step was repeated 4 times. The flask under the crucible was collected with the contents of the last rinse with HNO3 and test HCl for turbidity, the solution remained clear. The precipitate was then rinsed with acetone 3 times. Once the precipitate was pure the crucibles were placed in the oven for 30 mins (20:18- 20:48) at 188 ˚C. Finally the crucibles were weighed for final masses.  
Observations:
From the start sample number 353 was used as the unknown salt, it was a fine white powder with a few small lumps mixed within the salt. The precipitate formed in the Ag(aq) + Cl(aq)  AgCl(s)   reaction  was washed out over 6 steps. The last wash was when the HNO3 was tested with HCl by a TA the test tube; it remained clear indicating a pure sample and a completely washed precipitate. The leftover product was AgCl(s)   and it was a grey substance that looked fluffy and gritty. 
Data:
The Measurements: Table 1.
	
	My Data
	Lab Partners Data

	Mass of Salt Sample (+- 0.0001) g
	0.1248
	0.1183

	Volume of AgNO3 (+- 0.1) ml
	24
	24

	Mass of Crucible (+- 0.0001) g
	31.0845
	31.0736

	Mass of Crucible and Precipitate (+- 0.0001) g
	31.2575
	31.7507

	Time Crucibles Spent in the Oven (min)
	30
	30

	Actual Oven Temperature (˚C)
	188
	188

	The Actual Cooling Time (min)
	10
	10



Calculations:
Amount of AgNO3 required: Table 2.

	My Sample
	Vol of 0.1M AgNO3 = [(mass of sample * %Cl) / 35.5] / 0.1
Vol of 0.1M AgNO3 = [(0.1248 * 0.5641) / 35.5] / 0.1
Vol of 0.1M AgNO3 = 0.0198308 L
Vol of 0.1M AgNO3 = 19.8308 mL

19.8308 + 5 = 24.8308 mL of AgNO3


	Lab Partners Sample
	Vol of 0.1M AgNO3 = [(mass of sample * %Cl) / 35.5] / 0.1
Vol of 0.1M AgNO3 = [(0.1183 * 0.5641) / 35.5] / 0.1
Vol of 0.1M AgNO3 = 0.0187980 L
Vol of 0.1M AgNO3 = 18.7980 mL

18.7980 + 5 = 23.7980 mL of AgNO3


	Average
	24.8308 + 23.7980 = 48.6288 
48.6288 / 2 = 24.3144 mL of AgNO3



Moles Cl in Precipitate: Table 3.
	My Sample
	Mole Cl in precipitate = mass AgCl precipitate / M of AgCl
Mole Cl in precipitate = 0.1248 / 143.32
Mole Cl in precipitate = 0.00087078 mol


	Lab Partners Sample
	Mole Cl in precipitate = mass AgCl precipitate / M of AgCl
Mole Cl in precipitate = 0.1183 / 143.32
Mole Cl in precipitate = 0.000825425 mol


	Average
	0.00087078 + 0.000825425 = 0.001696205
0.001696205 / 2 = 0.0008481025 mol



Mass Cl in Precipitate: Table 4.
	My Sample
	Mass Cl in precipitate = (moles of Cl in precipitate) (M of Cl)
Mass Cl in precipitate = (0.00087078) (35.453)
Mass Cl in precipitate = 0.0308717 g


	Lab Partners Sample
	Mass Cl in precipitate = (moles of Cl in precipitate) (M of Cl)
Mass Cl in precipitate = (0.000825425) (35.453)
Mass Cl in precipitate = 0.0292637 g


	Average
	0.0308717 + 0.0292637 = 0.0601354
0.0601354 / 2 = 0.0300677 g



Percent Cl in Original Salt: Table 5.
	My Sample
	Percent Cl in original salt = (mass Cl in precipitation / mass of Cl in original salt) * 100
Percent Cl in original salt = (0.0308717 / 0.1248) * 100
Percent Cl in original salt = 24.7369 %


	Lab Partners Sample
	Percent Cl in original salt = (mass Cl in precipitation / mass of Cl in original salt) * 100
Percent Cl in original salt = (0.0292637 / 0.1248) * 100
Percent Cl in original salt = 23.4484 %


	Average
	24.7369 + 23.4484 = 48.1853
48.1853 / 2 = 24.0965 %


Relative Error: Accuracy: Table 6.
	Average
	Relative error = [(average experimental % Cl – true % C) /  true % C] * 100
Relative error = [(24.09  – 56.41) /  56.41] * 100
Relative error = - 57.29



Relative Spread: Precision: Table 7.
	Average
	Relative spread = [difference between %Cl results /  average %Cl of sample] * 100
Relative spread = [1.2885 /  56.41] * 100
Relative spread = 2.284169




Discussion:
Please note the tables above (6 and 7), the results of the relative error showed that the experimental percent of Cl in the unknown salt were substantially lower than the accepted value; this was shown by a negative relative error. Several factors may have come into play to result in an experimental value being lower that the accepted value; these include a slower than normal formation of precipitate, a co precipitate was formed; photodecomposition took place, or simply the uncertainties of the apparatus. 
Conclusion:
Throughout the duration of this lab many facts were unveiled about the unknown chloride salt 353, it was analyzed using gravimetric analysis and the percent chloride of the original salt was calculated. The chloride content of the original salt was analyzed by relative error and relative spread to determine that the experimental percent chloride was lower that the accepted value of 56.41 %. The relative error was - 57.29 which not only indicated the lower than accepted value but also that the results in the experiment were inaccurate. The relative spread was 2.284169 which showed that the experimental value was relatively precise. Overall although there were factors that interfered with the formation of the precipitate and resulted in an experimental values lower than the accepted value the  
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