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Purpose:  The purpose of this lab is to determine the chloride content found in a sample of an unknown salt using the technique of gravimetric analysis. 

Theory:

Reaction equation of chloride ion precipitation by silver ion:

 + 

This equation shows that when chloride ions react with silver ions a solid precipitate is formed. Using this solid, the chloride ion concentration can be determined.

 +      		            

The  value of a compound explains how soluble the compound is in aqueous solution. This being said, if the  is extremely small such as the one for silver chloride, the substance formed is more likely to be a precipitate. 

When silver chloride is rapidly precipitated, it is found to precipitate as a colloid. Colloids are extremely small particles that cannot be filtered making it very difficult for them to be weighed. In order to change the precipitate into a more crystalline form, it is heated and stirred in the presence of nitric acid. The nitric acid is added to the wash liquid to prevent the solid crystal to revert to the colloidal state. 

Heating the solution promotes the breaking of the bonds of the unknown salt and the silver nitrate allowing them to decompose into their respective ions. This step is necessary because it allows more ions to dissociate, meaning the  value will be smaller yielding a larger amount of precipitate forming. 

Photodecomposition is the process of a compound being broken down by photons. The effects of photodecomposition can lead to high or low results depending on the medium in which the decomposition takes place. 
In air, the analytical results will be low due to chlorine gas being released during the decomposition:

 + 






In the presence of excess silver ion in aqueous solution, the analytical results are found to be high due to the mass of precipitate being increased by the chlorine gas converting back to AgCl and solid silver produced from decomposition remaining in the precipitate.



The effects of photodecomposition are almost unavoidable, but with reasonable care this effect will not seriously affect the analysis. 

The maximum mass of precipitate lost by washing it with 100 mL of water is . [See Calculation #1] 

Procedure: 
The unknown salt was obtained and the sample number was recorded. Next,
 0.1058 g of salt #351 was obtained through weighing by difference; the sample was then placed into a 250 mL beaker. 100 mL of distilled water was then added into the beaker. Using a pipette, 1 mL of dilute nitric acid was then added to the beaker by a TA. Approximately 21 mL of the 0.1 M silver nitrate was then added to the beaker while stirring the solution slowly. The beaker was then placed on a hot plate to heat the solution until it appeared to be clear. Adding silver nitrate to the liquid then tested the completeness of precipitation. Since no silver chloride was seen, there was no need to add additional silver nitrate. The initial mass of the crucible was then obtained before they were put to use. A vacuum filtration system was then set up. The liquid in the 250 mL beaker was then decanted into the filtration system leaving only the precipitate in the beaker. Several mL of 0.01 M nitric acid was then added to the beaker containing the precipitate, after swirling the liquid around, it was then decanted through the filtration system. The 0.01 M nitric acid was then added to the beaker a second time, but the precipitate and washings were transferred to the filter this time. Any remaining particles were then dislodged and washed into the filtration system using a wash bottle. The precipitate was then washed another time using distilled water. Washings from the filtration system were then collected in a small test tube. Hydrochloric acid was then added to this test tube. When the hydrochloric acid was added to the test tube a white milky stream was seen, meaning that washing was not complete. Therefore the precipitate was washed another time with distilled water, and tested again with hydrochloric acid. This time no turbidity was observed meaning the washing was complete. The precipitate was then washed three times with 5 mL portions of acetone. The sample found in the crucible was then placed in an oven at 179ºc for 30 minutes. Once removed from the oven, the crucible cooled in a desiccator then was weighed. Subtracting the final mass of the crucible and silver chloride from the initial mass of the crucible yields the mass of the sample. 








Observations

In this lab the salt sample that was used (#351) contained 57.87% chloride ion. This salt was white and in the form of small crystals. When testing for completeness of precipitation a few drops of silver nitrate was added to the solution. When additional silver chloride became visible in the beaker, it was determined that silver nitrate had to be added until the precipitation was complete. After washing the precipitate multiple times with nitric acid and distilled water, dilute hydrochloric acid was added to a test tube filled with the washings to assure that no silver remained. When the hydrochloric acid was added to the test tube, a “milky” stream became visible indicating the precipitate needed to be wash another time. When the hydrochloric acid was added a second time around, the test tube remained clear indicating the precipitate was properly washed. The final precipitate was in the form of small little rocks with grey and purple coloring.  



Data: 



	Trial
	Sample mass (g)
	Precipitate mass (g)
	Oven Temp (ºc)
	Cooling time (mins)

	1 (My trial)
	0.10580.0002
	0.25180.0002
	179
	30

	2(Partners)
	0.11250.0002
	0.24680.0002
	179
	30









Discussion: The average percent chloride obtained through gravimetric analysis was 56.57% [Calculation #5]. The accepted value for this unknown salt is 57.87%. The relative error related to these two values is 1.733% [Calculation #6]. The positive value for the relative error signifies that the obtained results are higher than the accepted value. Seeing how the relative error is so small one can assume the errors seen in the lab did not have a great effect on the result. The relative error of 1.733% could be due to an inaccurate reading when weighing the salt and/or crucibles. Although my sample produced a positive relative error, my partners' values yield a negative value. One explanation for this error is the colloid salts that was initially produced. Some of the precipitated salt may not fully crystalized in the acid media resulting in a lower value because these particles would have filtered through the crucible. Another source of error could have resulted from the chlorine or silver ions reacting with other ions to form different compounds. This would result in a lower value because these new compounds could have filtered through the crucible. A final source of error is photodecomposition. Photodecomposition is a result of a compound decomposing due to photons. Since the precipitate was exposed to light, even for a short amount of time, photodecomposition becomes a facture.

Conclusion: In conclusion the percent of chloride ion in salt #351 was successfully calculated through gravimetric analysis.  The average %Cl out of the two trials was 56.57%. The relative error of the averages in comparison to the true value was found to be -2.2%. The small relative error shows that the lab results are found to be very close to the known values. The relative spread between the two trials is 81.41 parts per thousand. The percent uncertainty was calculated to be 58.58.
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