









Name:
________________________










Hour:
____
Date:
___________

Chemistry:  Lab – Introduction to Qualitative Analysis




Introduction:  

     Qualitative analysis in chemistry is very much like detective work.  The characters in a detective story have methods of operation and other distinguishing features.  These characteristics make it possible to identify individuals as having been responsible for certain acts.  The clues that one observes are evidence of some kind of interaction.  In qualitative analysis you will make use of clues, (evidence of chemical interaction), to help you identify the presence of specific ions (chemicals) in water solution.  However, before you can expect to identify the presence of ions, you must first become familiar with their characteristic behavior.

     In this experiment you will be given four solutions, labeled 1, 2, 3, and 4.  You will discover how they behave when they are mixed with three other solutions labeled A, B, and C.  By making careful observations and recording them in your data table, you will detect evidence of chemical reaction that will be characteristic of each of the solutions.  These clues may be the formation of precipitates (solids), change in color, production of a gas, or other evidence of a chemical reaction.  You will then perform the same chemical tests on an unknown solution which contains either 1, 2, 3, or 4 to determine which one it contains.

Precautions:
     Observe normal lab precautions.  Wear goggles.  Do NOT touch your mouth, eyes, or face with your hands, and be sure to wash your hands when you have cleaned up your lab area.

Materials:

One piece of poly film with grid markings; one set of 7 different solutions in eye droppers.

Prelab:  Must be done before you go to the lab.
     As an example of the above discussion consider the following hypothetical case.  Solutions X, Y, and Z were allowed to react separately with a few drops of solutions I, II, III, and IV.  The observations were recorded in the table as shown below.
	Solutions
	X
	Y
	Z

	I
	no reaction
	heavy, yellow precipitate
	green precipitate

	II
	heavy white precipitate
	no reaction
	pale yellow precipitate

	III
	no reaction
	no reaction
	light blue precipitate

	IV
	no reaction
	canary yellow solution
	no reaction




Using the above data, determine the identity of an unknown solution that formed a yellow 

precipitate with solution 1, NR (no reaction) with solution 2, NR with solution 3, and a canary yellow solution with solution 4.    

 





What is your answer?__________  Simple, right?


How did you get your answer?  (Use a complete sentence here and in answering all questions).
Experimental Procedure:
     All data should be entered in the data table provided.  NOTE:  After you have completed all reactions (parts one through four) ask your teacher to come to your lab station to see your completed set of reactions and initial this sheet.

PART ONE:  Single Known Solutions.   (Each solution contains only one chemical)
__ 1   
Place a drop of each numbered solution on your clean piece of plastic film.

(Four total:  1, 2, 3, and 4)   Do not touch the end of the dropper to the plastic film.

__ 2   
Add a drop of solution A to each drop on the film.
__ 3   
Place fresh drops of the numbered solutions on the film and test with solution B.  Repeat for C.


Record your results in your data table.

__ 4   
Study the data carefully and note the identifying clues. You will use this information to help you answer part TWO.

PART TWO:  Single Known Solution.   
__ 5   
Obtain a single unknown solutions (5, 6, 7, or 8)

(Number of unknown solution: _____)   and test with solutions A, B, and C to determine which known solutions (1, 2, 3, or 4) it is like..

__ 6   
Which numbered solutions (1, 2, 3, or 4) is most likely the same as your unknown solutions                   (5, 6, 7, or 8)?  _____
Explain your answer?

PART THREE:  Solutions that are a mixture of two different chemicals.  

The two chemical do not react with each other.)
__ 7   
Place a drop of each double known solution on your clean piece of plastic film.


(Six total:  9, 10, 11, 12, 13, and 14)   

__ 8   
Add a drop of solution A to each drop on the film.

__ 9   
Place fresh drops of the double known solution solutions on the film and test with solution B.  
Repeat for C.  Record your results in your data table.

__ 10   
Study the data carefully and note the identifying clues.  You will use this information to help you answer part FOUR.
PART FOUR:  Double Unknown Solutions   (Each solution contains only one chemical)
__ 11   
Obtain a double unknown solutions, (15, 16, 17, 18, 19, 20, 21, or 22) which contains a mixture of two or more known solutions.  (Number of double unknown solution _____)
__ 12   
Test your double unknown solution with solutions A, B, and C to determine which double known solution solution it is like.
__ 13   
Which known solution (9, 10, 11, 12, 13, or 14) is most likely the same as your unknown solution? ____
Explain your answer?

PART ONE – Single Known Solutions

	Solutions
	A
	B
	C

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	# of Unknown
	  Unknown PART TWO

	Either 5, 6, 7, 8
	
	
	
	



PART THREE – Double Known Solutions

	Solutions
	A
	B
	C

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	# of Unknown
	  Double Unknown PART FOUR

	Either:

15, 16, 17, 18, 19, 20, 21, 22
	
	
	
	


Teacher Preparation Notes for Introduction to Qualitative Analysis



Solutions should be prepared fresh each year to avoid confusion as to identity of unknowns in bottles.  The “key” to each solution is as follows:

Solution Number


Grams of salt per 500 mL of Water
1
0.1 M NaCl


3.0 g NaCl

2
0.1 M Na2SO4

7.0 g Na2SO4 or 16 g Na2SO4.10H2O

3
0.1 M K2CrO4

7.0 g K2CrO4
4
0.1 M K4Fe(CN)6. 3H2O
21 g K4Fe(CH)6. 3H2O or 24 g K4Fe(CN)6. 6H2O
A
0.1 M AgNO3


8.5 g AgNO3
B
0.1 M Ba(NO3)2

13 g Ba(NO3)2
C
0.1 M Zn(NO3)2. 6H2O
15 g Zn(NO3)2. 6H2O


These solutions are then transferred into glass eye dropper bottles for students.

The unknowns are made as follows:

Double “Un”-knowns

To mix with 500 mL of water in Erlenmeyer flask

9
2  +  3


 
7.0 g Na2SO4  
+  
7.0 g K2CrO4
10
1  +  2



3.0 g NaCl   

+   
7.0 g Na2SO4    
11
1  +  3



3.0 g NaCl   

+   
7.0 g K2CrO4    
12
1  +  4



3.0 g NaCl   

+   
21 g K4Fe(CH)6. 3H2O
13
3  +  4



7.0 g K2CrO4

+   
21 g K4Fe(CH)6. 3H2O
14
2  +  4



7.0 g Na2SO4

+   
21 g K4Fe(CH)6. 3H2O
Single Unknown


True Identity
5 4

6 3

7 2

8 1

Double Unknown


True Identity
15 or 22



11

16  




14

17




9



18 or 20



13



19




10



21




12

Students prefer to use small test tubes with ~0.5 mL of each solution.


1A   1B   1C

2A   2B   2C

3A   3B   3C

4A   4B   4C   4D

SUPPLIES:


20 small test tubes


2 – 250 mL beakers (to hold test tubes)


1 disposable pipet


Solution set


Two test tube brushes

I found that ~750 mL of each solution is adequate for 5 sections of chemistry class.
Introduction to Qualitative Analysis


