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Solubility Titration Analysis

Name_________________________

Block____________
Review of Titrations


Titration - The process of adding a measured amount of a standard solution to a specified amount of sample solution in order to find the concentration of a certain ion in the sample solution. (Don’t try to memorize this or even fully understand it yet.  It will be quite clear later on.)


Standard Solution - A solution of known concentration used in a titration.


Sample Solution - A solution of unknown concentration.  The concentration of this solution will be found using the process of titration.


Indicator - A substance which will change colour or do something else to show that the titration is complete.


Before we can carry out the actual titration, a couple more points have to be understood: (Will this never end, you ask?)


We need something to tell us when all the Cl- ions are used up. Imagine adding the 


Ag+ ions to the Cl- ions to form a precipitate.  The solution would gradually get 



cloudier as the precipitate formed.  But it would be really hard to know precisely 



when it stopped getting cloudier (all the Cl- is used up) without actually going past 



that point.


But there is a way!  And as usual, to understand how it works takes a little


bit of explanation. (But that’s why you like Chemistry, isn’t it?) You really


have to be able to visualize what is going on in the flask.  



What we can do is put a few drops of an indicator called Na2CrO4 solution.



It is the CrO42- ion that does the job here.



The precipitate AgCl is white.



The precipitate Ag2CrO4 is a brick red colour.


It is known that AgCl is less soluble than Ag2CrO4.  What this means is that if Ag+ ions 


are added to a solution containing BOTH Cl- ions and CrO42- ions, the added Ag+ ions will have a greater attraction for the Cl- ions, so the precipitate of AgCl will form first.  See the diagram on the top of the next page....
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The Ag+  ions will keep bonding with the Cl- ions forming the white precipitate AgCl  as

 long as there are Cl- ions present.  

As soon as all the Cl- ions are used up, the Ag+ will then start precipitating with the CrO42- 

ions, forming the precipitate Ag2CrO4. But recall that the colour of Ag2CrO4 is brick red.  

Thus, as you can see, as soon as all the Cl- ions are used up, the next drop of Ag+ solution 

will turn the solution red.

[image: image2.wmf] 

Ag

 

+

 

Ag

 

+

 

Ag

 

+

 


So, as soon as all the Cl- is consumed, and a small amount of Ag2CrO4 forms, a faint brick red

colour will be noticed.  At this point, we would STOP the titration.


This is the point where we have added the exact amount of Ag+ ions necessary to precipitate all the Cl- ions in solution.  This point is called the equivalence point or stoichiometric point.

Procedure:
1.  To a 250mL Erlenmeyer flask, add approximately 10.0 mL of the sample solution (HCl). 
2. Fill the burette with 0.100M AgNO3 solution.  Make sure that there is no air bubbles in the burette or at the bottom.  You may need to drain a little bit of the base to ensure that the whole burette is completely filled.

3. Record the initial volume of your AgNO3 solution.

4. Slowly add the AgNO3 solution to the Erlenmeyer flask while swirling the contents until the equivalence point is reached.  You should observe a faint pink colour.  Rinse any splashes of the AgNO3 or HCl down into the flask using a wash bottle to minimize errors.

5. Record the final volume of your AgNO3 solution once the equivalence point is reached.

6. Repeat steps 1-7 to obtain 2 trials.
7. Once you have finished the titration, dispose of the solutions in the sink as instructed by your teacher.  Rinse your flasks and return lab equipment. 
 XE "Buret" 
Observations:
	Data Table

	
	Trial 2

	Trial 3

	Initial buret reading (Vi)
	
	

	Final buret reading (Vf)
	
	

	Volume of AgNO3 used (VT)
	
	

	Average titration  volume
	

	Molarity of AgNO3
	

	Volume of HCl sample
	


Results:


a)
Calculate the moles of Ag+ used.


b)
Write the balanced net-ionic equation for the titration.


c)
Determine the moles of Cl- ions in the sample.


d)
Calculate the [Cl-] in the sample.







Meet your equipment





A buret allows you to accurately measure the amount of liquid you add to a container. 





The first point to notice about your buret is that the numbering is “upside-down” compared to other measuring devices you have used.  Burets measure the amount of liquid delivered from them, not the amount they contain.  A full buret will read “0 mL” and an empty 25 mL buret will read “25 mL.”  You read the level in the buret from the bottom of the meniscus.





Before you start to pour anything into the buret, check that the stopcock of the buret is closed.  (Closed is horizontal.  Open is vertical.  If you try to fill a buret with the stopcock in the vertical position, you’re likely to get your shoes wet.)





To fill the buret, use a funnel.  You might need a stool to stand on, too.  Put a waste beaker under the buret while you fill it, to catch any spills.





If you notice that your buret is dribbling liquid even when the stopcock is in the closed position, the stopcock may be assembled incorrectly.  Consult the instructor for help.





The Ag+ has a greater attraction for the Cl-, so it will precipitate with that first





CrO42-





Now, all of the Cl- is gone, so the Ag+ will start precipitating the CrO42-, forming the red precipitate  Ag2CrO�4 .





CrO42-
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