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Purpose
Determine the composition of a Chloride salt, by applying gravimetric analysis. Specifically, by analyzing the mass changing throughout the reaction of our salt and Agcl solution,  the percentage of the Cl ion in the salt could be calculated, and the result implies what type of salt it is . 

Theory 
Overall precipitation reaction:
  								Eq.1
This equation shows that when the reaction completes, Chloride ion will have mostly been solidified. And the mass of Chloride ion can be deduced from the total mass of the precipitate.

Because of the solubilty of AgCl is very low (i.e only  moles of AgCl could be dissolved in one litre of water(Archer et al., 2015)), the mass of AgCl precipitate can be considered as the actual mass which should include the dissolved AgCl.

The object salt will not just be dissolved in water but with a small amount of  added in. Futhermore, before adding AgCl, the solution should be heated up. These are all because of the precipitation reaction happens so fast that most likely to form colloid precipitate instead of crystals. By adding a liitle nitric acid or heat up the base, colloid precipitate can be efficiently prevented (Archer et al., 2015).

Photodecomposition of AgCl in air:
									Eq.2
	When drying the precipitate, reaction in Eq.2 will happens. Since the Cl ion releases as gas, the total mass of precipitate will be lower and affect the mass of Cl component to be lower.

Photodecomposition of AgCl in aqueous solution:
					Eq.3
	Reaction in Eq.3 will cause the precipitate increase its mass, because after the reaction in Eq.2, those  gas is rapidly converted back to AgCl (with presence of excess Ag ion) and become precipitate, while the solid Ag still remains.  

After the precipitation reaction complete, the precipitate should be filter out and wash off of excess Ag ions. Suppose 100ml of water is used to washing it,  of AgCl will lost due to the solubility of AgCl.

AgCl solution with small excess should be added slowly to the salt solution, as rapid percipitation will form colloidal precipitate which will trap other weak acids to co-precipitation(Archer et al., 2015). those acid  could be .

Procedure
 Salt code 345 was recorded. 0.1111g sample salt was weighed by difference(marked as Sample1). A 250ml beaker (marked as beaker1), which filled with 100ml of water and few drops of nitrc acid, was used to dissolved sample1. It was also heated on an oven while dissolving the salt. 
	While heating,  two empty crucibles were weighed, crucible 1 was 34.3583 and crucible 2 was 33.7743g.
Another beaker (beaker2) was prepared the same way as beaker1. Another 0.1280g of sample salt (marked as Sample2) was weighed by difference.
Beaker1 was properly heated and 22.5ml of AgNO3(aq) was added to the warm solvent in it. At the same time, 30ml of AgNO3(aq) was added to beaker2, while beaker2 was in room temperature. Though beaker2 was transferred to the heater immediately after adding 24.8ml of AgNO3(aq).The filter and crucibles were assembled while waiting the reactions to complete.

Supernatant in Beaker1 was tested in a test tube with HCl(aq), it suggested the reaction was complete. Thus, content in beaker1 was decanted through the filter with crucible1, until no left over appears in beaker1.
Few drops of AgNO3(aq) was added to the precipitate in crucible1,the washing was decanted back through the filter. Then the percipitate was washed by HNO3(aq) for three times. Then it was washed thoroughly by water and acetone(by mistake, finally washed with water when this mistake was realized). Finally, the washing was tested with HCl(aq),and the result suggest washing is complete (i.e. no Ag ions adheres). Precipitated was washed by acetone in order to make it dry earlier
Same washing procedure and mistake(wash by acetone in the middle of washing) applies to content in beaker2.

Both beaker were heated for 23mins in temperature 100 . They were weighed again and crucible1 was 34.6161g, while crucible2 was 34.0783g.

Observation
Table1: observations of precipitation reaction. 
	
	Sample1
	Sample2

	Physical property of sample salt
	white, fine crystal.
	white, fine crystal.

	Test of completeness of precipitation
	liquid remain clear and unchanged
	liquid remains a little bit foggy and unchanged

	Color and shape of precipitation
	very light violet,  gathered at the bottom of the beaker
	light violet, cotton-ish precipitate, and the supernatant was a little foggy(not as clear as in sample1)




Data
Table 2: data table for gravimetric analysis of chloride salt
	
	ME
	PARTNER

	Sample mass (g)
	0.1111 0.0001
	0.1280  0.0001

	Precipitate mass (g)
	0.25780.0002
	0.3040 0.0002

	Oven temp-in ()
	100
	100

	Oven temp-out ()
	86
	86

	Cooling time (minutes)
	23
	23



Calculation
Table 3: calculation result for partner’s trail
	
	Partner result

	amount AgNO3 required (calculated amount + 5mL )
	24.83

	calculation of % chloride
	58.75%

	calculation of % uncertainties
	0.1440 %

	average of two trials 
	

	calculate accuracy (relative error in %)
	0.4233%

	calculate precision (relative spread in ppt) 
	



amount AgNO3 required (calculated amount + 5mL )




 calculation of % chloride





(darken figures are sig. figs.)

calculation of % uncertainties



average of two trials 



calculate accuracy (relative error in %)


calculate precision (relative spread in ppt) 


Discussion
	
	Me
	Partner

	Higher or lower
	lower
	lower

	Reason 1(common)
	Precipitate stayed for too long on the filter, thus photodecomposition should have occurred in the air.
	Though precipitate filtered faster than the other trail, photodecomposition may also have occurred.

	Reason 2 (common)
	Very little precipitate left on the beaker’s wall

	Reason 3 (common )
	When measure the sample mass, some sample could have sticked on the spoon, thus the mass by difference missed this portion.

	Reason 4 (common)
	Solubility of AgCl.

	Reason 5  (Partner’s Only)
	
	When weighing the sample mass, an empty weighing bottle was first placed on the balance, then the sample salt was added gradually to the proper weight. By doing so, when the salt get transferred in to the beaker, there should have been a small amount lefted in the weighing bottle.



Conclusion
	
	Me
	Partner

	Sample number
	345
	345

	Avg. %Cl vs. real value
	57.08% vs. 59.00%

	uncertainties
	
	

	Precision(relative spread)
	

	Accuracy (relative error in %)
	
	0.4233%
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