
 

 

Experiment -  QUALITATIVE ANALYSIS   of Fe3+, Ba2+, Ag+ IONS 

Date:________Grade:_____ 
Partners: __________________ 

__________________ 
__________________ 
__________________ 

PURPOSE: To develop a separation scheme and confirmatory tests for Fe3+, Ba2+, and Ag+ cations. 

GOALS:   To explore solubilities and reactivities of different metal ions. 
                  To identify ions present in unknown solutions using "separation methods." 
                  To gain experience with logically developing a qualitative analysis scheme. 
 
EQUIPMENT 

- 6 small test tubes 
- 1 test tube rack 
- 3 glass stirring rods 
- 250 ml beaker for waste collection 
- 1 plastic 4*6 well plate 
- 1 centrifuge 
- 1 deionized water squirt bottle 

 

REAGENTS (In dropper bottles) 

 0.10 M Fe(NO3)3 
 0.10 M Ba(NO3)2 
 0.10 M AgNO3 
 deionized water 
 6 M HCl 
 6 M H2SO4 
 6 M HNO3 
 7.5 M NH3 
 0.05 M KSCN 

INTRODUCTION 

      Qualitative analysis is the process by which components of mixtures are separated and identified. Unlike 
quantitative analysis, where the amount of a particular material is measured, a qualitative analysis scheme simply 
confirms the presence or absence of certain materials. A common analysis is the identification of aqueous ions. In 
such an analysis, there are two distinct phases. First, a scheme must be developed to separate the ions from each 
other. Then, a different test is performed to uniquely confirm the identity of each separated ion. In this lab, we 
develop a qualitative analysis scheme to separate and identify the components of a chemical mixture. The mixture 
will be composed of the iron (III) ion (Fe3+), the barium ion (Ba2+), and the silver ion (Ag+).In addition to analyzing the 
unknown for its component ions, the development of a qualitative analysis scheme highlights some of the important 
chemical behavior of these metal salts in aqueous solution. The principles of chemical equilibrium are emphasized, 
as illustrated by precipitation reactions, acid-base reactions, complex-ion formation, and oxidation-reduction 
reactions. Ions are often separated in solution by their different solubilities. A metal ion in a mixture 
may precipitate (form a solid) in the presence of a specific anion, while the remaining metal ions 
remain dissolved (in aqueous form). The two ions may be separated by collecting the solid at the bottom of a test 
tube in a centrifuge, a device that creates a centrifugal force by rotation. After the precipitate is compacted, the 
supernatant (the liquid solution above the solid) is decanted (carefully poured off) into a separate container. The 
soluble ion is in the liquid supernatant while the insoluble ion is in the solid precipitate. Thus they are physically 
separated from each other when the liquid is poured off, leaving the solid behind. The solid precipitate is typically 
washed with water to help remove any traces of the soluble ions that remain. This prevents "false positive" test 
results later on.Once the ions in a mixture have been separated, their identity can be further verified by a 
confirmatory test. In a confirmatory test, each ion has a unique response to an added chemical, such as a solution 
color change or the formation of a precipitate. This unique response confirms the presence of that particular ion. 
 
     Experiment Summary 
In Part A, you will run confirmatory tests on the individual ions (Fe3+, Ba2+, Ag+) to determine their unique behavior in 
the presence of hydrochloric acid, sodium thiocyanate, and sulfuric acid. In Part B, you will perform a qualitative 
analysis scheme designed to physically separate these ions and confirm the results. 

 



 

 

 

PART A: confirmatory tests for individual ions 

1. In a 4 × 6 plastic well plate, prepare a three by three grid of cation solutions and confirmatory reagents. In the first 

column, place three drops of iron ion solution in all three wells. In the second column, place three drops of barium 

ion solution in all three wells. The third column will be composed of three drops of silver ion in the three wells. 

2. In the first row, add two drops of 6 M HCl solution to each cation solution and record your observations 

(precipitate, color change) in Data Table A. 

3.In the second row, add one drop of 0.05 M KSCN to each cation solution and record your observations. 

4.In the third row, add two drops of 6 M H2SO4 to each cation solution and record your observations. 

5.You may retain the well plate during the remainder of the experiment to compare known results with your 

unknown solutions. 

Data Table A: Confirmatory Tests for Individual Ions 

 1. Fe3+ 2. Ba2+ 3. Ag+ 

1. Reaction with 6 M HCl    

2. Reaction with 0.05 M KSCN    

3. Reaction with 6 M H2SO4    

 

Question 1: Which ion(s) precipitate when HCl is added?___________________________ 
Question 2: Which ion(s) precipitate when H2SO4 is added? _________________________ 

 

PART B: Qualitative Scheme for a Mixture of All Three Ions 

1. Add three drops of each cation solution (Fe3+, Ba2+, and Ag+) to a single test tube. 

2. Add a few drops of 6 M HCl. A precipitate will appear. Continue adding HCl until no more solid appears to be 

forming. Centrifuge the sample. 

3. Add another drop of HCl. If no precipitate forms, go to step 4. If more solid appears, add HCl until no more forms. 

Centrifuge again, and add another drop of HCl. Continue this until no more solid forms, then go to step 4. 

 

Question 3a: Based upon your observations from Part A, which ion(s) precipitate when HCl is added? 

___________________________________________________________________________________ 

Question 3b: Which ions(s) remain in the supernatant? ______________________________________ 

 

4. Decant the supernatant liquid into a clean test tube. The solid in the original test tube can be labeled (ppt. #1) and 

set aside for later testing. 

5. To the supernatant from step 4, add 10 drops of 7.5 M NH3. A precipitate will form. Continue adding NH3 until no 

more solid forms. Centrifuge the sample. Be sure to test with one additional drop of 7.5 M NH3 to be sure that no 

additional solid forms. 

 

 

Question 4a: Based upon the solubility rules in the introduction, which ion(s) remaining in the supernatant from step 

4 will precipitate in basic solution? __________________________________________________ 

Question 4b: Which ion(s) remain in the supernatant from step 5? _________________________________ 



 

 

 

6. Decant the supernatant liquid into a clean test tube. The solid in the test tube can be labeled (ppt. #2) and set 

aside for later testing. 

7. To the supernatant from step 6, add two drops of 6 M H2SO4. A precipitate will form. Continue adding H2SO4 until 

no more solid forms. Centrifuge the sample. Be sure to test with one additional drop of 6 M H2SO4 to be sure that no 

additional solid forms. 

 

Question 5a: Based upon your observations in Part A and logic, which ion(s) remaining in the supernatant from step 

6 will precipitate when H2SO4 is added? ______________________________________________ 

Question 5b: Which ion(s) remain in the supernatant from step 7?__________________________________ 

 

 

All three ions (Fe3+, Ba2+, and Ag+) have now been physically separated. The location of each ion can now be 

confirmed using the reagents from Part A. 

8. Take the test tube containing ppt. #1 from step 4 and wash it with cold water by adding ~0.5 mL of cold water and 

breaking up the solid with a glass stir rod. Centrifuge the sample and decant the supernatant liquid into a waste 

container. Retain the solid for the next step. 

9. Add three drops of 7.5 M NH3 and another 0.5 mL of cold water. Again, break up the solid with a glass stir rod. 

Centrifuge the sample and decant the supernatant liquid into a clean, dry test tube. This time, the precipitate can be 

discarded into the waste container. 

10. To the supernatant from step 9, add 3 drops of 6 M HNO3. A precipitate should form. Check Data Table A for the 

ion that precipitates in the presence of Cl–, which is still present in the mixture from step 9. 

11. Take the test tube containing ppt. #2 from step 6 and add three to five drops of 6 M HCl until the solid dissolves. 

Then add one drop of 0.05 M KSCN. Check Data Table A for the ion that has a unique appearance in the presence of 

KSCN. 

 

Question 6: Use the data you have acquired in Parts A and B to complete the flow chart below.  

 

 
 

Figure 1: Qualitative Separation Scheme and Confirmation of Fe3+, Ba2+, and Ag+ 


