Ranking Salinity Lab

Purpose: Determine the concentration of the saline solution using titration.

Relationship to Business: Is the “normal saline solution” produced at the manufacturing plant 0.9% salt to water?  Quality control must check every batch made.  If this is not done the company could easily be sued for endangering or harming a consumer’s life. 

Materials: 5 samples of saline solution A-E, 5 test tubes, test tube rack, 5 rubber stoppers, graduated pipettes, pencil, balance, rubber stopper, 1 M silver nitrate, distilled water rinse solution, dichlorofluorescein indicator solution, 250 ml Erlenmeyer flask or beaker, burette, burette clamp, ring stand, Splash Protective Safety Goggles

**Must not perform lab in direct sunlight. See Teacher’s note at the end.

Procedure:
1. Obtain materials.

2. Label 5 test tubes A-E.

3. Mass each test tube with a rubber stopper on a balance. Record.

4.  Place 2 mL of saline solution A into test tube A using a graduated pipette.

5. Repeat with the other saline solutions.

6. Mass each test tube again with the robber stopper in a slightly upright position. Record.

7. Calculate the mass of each saline solution using the formula: 

Final mass – Initial mass = Saline solution mass    Record. 

8. Set up the burette clamp with burette and ring stand as shown in the diagram below.
9. Rinse the burette 3x with 10 mL of distilled water into an Erlenmeyer flask.

10. Discard down the drain.

11. Fill the burette 10 mL with 1 M silver nitrate solution over an Erlenmeyer flask. (Make sure the lower burette opening is closed.)

12. Place 1-2 drops of dichlorofluescein indicator in test tube A.

13. Put test tube A under the burette solution. 

14. Record the initial volume of 1 M silver nitrate solution to 0.01 mL. (Must read the bottom of
     the meniscus!!)
15. Slowly add 1 M silver nitration drop by drop. 

16. A white precipitate should form. 
17. Continue until the bright yellow-green colored dichlorofluescein turns a permanent pink.

 18. Record the final volume of 1 M silver nitrate solution.

19. Calculate the volume of silver nitrate solution added using the formula:


Final volume – Initial volume = volume of silver nitrate added

20. Repeat steps #12-17 for the remaining test tubes. (Use a paper towel to absorb excess drop of 

     silver nitrate hanging from the burette before testing a different test tube)
21. Calculate the concentration or percentage of salt to water in each saline solution using the steps on the page 3. 

22. Dispose of the precipitate as directed by the teacher. (See teacher’s note at end)

23. Clean and return all lab equipment. (Rinse again burette with distilled water.)
Data/Questions:
MASS OF SALINE SOLUTION

	
	A
	B
	C
	D
	E

	Final Mass

test tube, stopper, and solution

(g)
	
	
	
	
	

	Initial Mass

test tube and stopper

(g)
	
	
	
	
	

	Mass of Saline Solution

(g)
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VOLUME OF SILVER NITRATE ADDED

	
	A
	B
	C
	D
	E

	Final Volume
(mL)
	
	
	
	
	

	Initial Volume
(mL)
	
	
	
	
	

	Volume of Silver Nitrated added (mL)
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Review:

1. Write the balanced equation of the reaction that occurred between sodium chloride and silver nitrate below:

[image: image5.png]169.87 g AgNO; _ x gAgNO;
1000 ml % T v oaded




2. Determine the type of chemical reaction that occurred based on the formula written above. Explain. 

[image: image6.png]169.87 g AgNO; _ x gAgNO;
1000 ml % T v oaded




3. The dichlorofluorescein is an indicator.  The silver ions (Ag1+) will reacted readily with the chlorine ions (Cl1-) from the sodium chloride.  However, once all the chloride ions are used up the silver ions (Ag1+) will now react with the … in the dichlorfluorescein?  Write a balanced chemical equation below:

4. Calculate the molecular weight of sodium chloride using your periodic table. 

[image: image7.png]ields
Answer: NaCl+ AgNO, o A4gCl+ NaNo.




Steps to Calculating the Percentage of Saline Solution:

Formula:  [image: image2.png]Volume of AgNO3 (mL) x Concentration of AgNO3 (" )x Molecular Weight of Nacl (£;)

2000 )x Mass of el (@) %100 = 9% Nacl





Ex. Test tube Z


Z’s:  mass of saline solution 5 grams
Z’s: volume of silver nitrate 0.25 mL
0.25 mL of AgNO3       1 Liter     1 mol AgNO3    58.44 g NaCl       100     = 0.29% salt to water



    
 1000 mL       1 Liter            1 mol NaCl       5 g NaCl

Complete the Chart below for each solution:
% of Salt to Water (Salinity)

	A
	B
	C
	D
	E

	
	
	
	
	


4. Samples A-E were taken from 5 different batches of saline solution made at a manufacture.  Quality control requires that each batch be tested to ensure that a “normal saline solution” of 0.9% salt to water was made each time. Accepted values of samples results can vary by 1 ten thousandth or 0.895-0.905%.  Would any of the batches not meet quality controls standards? Explain. 


5. If a batch test does not meet quality control standards, it is required that the batch be tested two more times.  Why would quality control ask for the batch to be retested? (Hint: Why would you recalculate a number 3x?)


6. If the batch is tested three times and still does not meet the standards, then the lab personnel must contact the operator in charge of producing the saline solution. They are to direct the operator to shut down operations as well as retrieve any items filled with the saline solution from that batch. Production will resume once the lab results meet standards. How could shutting down a production line affect a business?


7. How important are lab personnel in manufacturing “normal saline solution”? 


Conclusion:
What is the definition of titration?  How is this process used to determine salinity of “normal saline solution”?
  




















Teacher Note:  How to make the solutions?


Dichlorofluorescein


-dissolve 0.2 grams of dichlorofluorescein into a 75 mL of 95% ethanol and 25 mL of water (Total of 100 mL)


Each group needs 10 drops max, so this should be enough to do hundreds of titrations. Also, do not perform the experiment in direct sunlight as the dichlorofluorescein undergoes photodecomposition. 


Hint: For the first test tube, tell the students how many milliliters or drops to add, so they can determine exactly what the endpoint will look like before doing the other test tubes. 





0.9% saline solutions: 


	��


� QUOTE � ��  


 Remember to make enough for 5 solutions (change the percentage to 2 %  or greater for some containers) and each lab group will need 2 mL of each solution.





1 M silver nitrate AgNO3 


	� QUOTE � ���


Each lab group needs 10 mL.





Dispose of the silver chloride (AgCl) produced by rinsing the liquid down the drain and flushing. Allow the precipitate to dry place in a sealed container and dispose in a landfill.  You can however change the silver chloride (AgCl) back into silver nitrate (AgNO3) by following directions in a Flinn Lab catalogue.   








Answer:  Titration is a lab technique used to determine the concentration of an unknown solution by adding a measured volume of another solution with a known concentration.  In the case of salinity, a known concentration of silver nitrate is added to the saline solution to determine its concentration. 








Answer:  They are very important as the results of their experiments can control operations within a manufacturer. 





Answer:  Shutting down the production line overall means a loss in profit.  Wages are being paid to employees that are waiting to continue production, product already made is thrown away, and time is delayed for new product to be made. 





Answer: Quality control wants to make sure there is a problem with the batch and not the testing in the lab.  The lab result could be off due to human error or error related to equipment. 





Answer:  A & B 0.9%, but C-E should be 2 % or greater for students to see a distinction.





Na 22.99 g	  Answer


Cl +35.45 g


      58. 44 g in 1 mol of NaCl





Answer:  Double Displacement as the cations sodium and silver (Na1+, Ag1+) change positions with the anions chlorine and nitrate(Cl1-, NO31-). 





�





A solution @ 0.9% requires 0.34 mL of silver nitrate or about 5-6 drops. 





      A 2 mL solution @ 0.9% is approximately 2.2 grams. 
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