
IMPORTANT NOTES ON SALT ANALYSIS  
 
Our excursion in qualitative analysis concludes with salt analysis.  In this activity, you will receive an 
unknown solid salt, and you will attempt to identify its components (cation(s) and anion) following the 
general procedures given under Salt Analysis (pp Q-70 to Q-71) in the lab manual.  Success in salt analysis 
depends on a number of factors including: 1) adequate preparation before coming to lab; 2) the ability to 
read, follow, and efficiently execute all directions and procedures; 3) the ability to correctly interpret 
various test results.  Prior to coming to lab, study the material in the Salt Analysis section and these notes.  
Without this advanced preparation, carrying out the analysis in the allotted time will be very difficult (if not 
impossible).  100% of the grade in this particular lab will be assessed on the correctness of your 
identification of the unknown cation and anion.  Formulating a plan for tackling the problem will make 
your life much simpler when you get to lab and increase your chances of success.  Think about how you 
will work through the procedures listed on page Q-70 onwards and think about what you will be doing (and 
why!) – for instance, what should you see if you were to have a Group I cation in your Unknown when you 
carry out the first step of the Group I tests and so on.      
 
The Salt Unknown 
The unknown is composed of one anion and one or two cations.  If two cations are present, one will be a 
Group IV ion and the other may be from any Group (including Group IV).   NOTE: The vast majority of 
unknowns contain one cation; less than 20% of them contain two cations.  
 
Getting Started 
Carry out the preliminary operations described in S-1 first.  Most, but not all unknowns are in powder form.  
If necessary, powder the unknown following the directions given in procedure A-1 (Tip 1), p. Q-61. 
 
Do not use more unknown than is called for in each procedure; this will help reduce (or eliminate) potential 
problems which can arise if too much material is present.  Likewise, it will insure that you have leftover 
unknown which is essential if a test (or tests) need to be repeated or if I need to verify the identity of the 
unknown. 
 
Solubility Behavior 
Most unknowns are soluble (or partially soluble) in water or 6 M (dilute) HCl.  Test the solubility at room 
temperature and if necessary, above room temperature (in a boiling water bath).  Water insoluble unknowns 
fall into one of the two following categories:  
(1) a water soluble salt containing a cation that reacts with water to form an insoluble basic salt; this 
behavior may or may not be observable – see note 3 under Solubility Rules on p. Q-58;  
(2) a salt containing an anion which is the conjugate base of a weak acid.  In either case, these salts usually 
dissolve in dilute HCl without difficulty.  However, if a Group I ion is a component of the unknown salt, it 
will mask the dissolution process, since Group I ions precipitate in the presence of chloride ion.  Note: If 
your salt is insoluble in water, decant (pour off) the water from the test tube before adding the 6 M HCl. 
 
The dissolution of a water-insoluble unknown in dilute HCl can provide clues about the identity of the 
anion.  Anions which are strong or weak bases will be displaced by the strong acid HCl – a neutralization 
reaction that produces water and the conjugate acid of the anion.   Some, but not all, conjugate acids may in 
turn be liberated as a gas (effervescence) or have a characteristic odor or both so watch (and smell) for 
evolution of gases during the tests.  Bubbling is evidence of a reaction and a gaseous product! 
 
Salts which do not dissolve in water or dilute HCl can be treated with saturated Na2CO3 as described in the 
last paragraph of procedure S-2 (page Q-71).  This treatment separates the anion and cation components of 
the unknown by a double displacement reaction (see Anions note A-3, p Q-67).  The anion component of 
the unknown goes into solution as a soluble sodium salt, and the cation component forms an insoluble 
carbonate precipitate. 
 
Cation Notes 
When identifying the cation(s) in your unknown, follow the directions given in procedure S-2 (page Q-71) 
but incorporate the following adjustments or modifications: 
 



1. If the unknown is not soluble in 2 M HCl, try dissolving it in 6 M HCl.  If it isn’t soluble in 6 M HCl, 
treat it with saturated Na2CO3 as described under S-2 (page Q-71). 

2. If possible, perform the flame test on a solution of the unknown (in 6 M HCl) as opposed to the 
unknown itself.  Be especially careful interpreting this test.  False positives for sodium are not 
uncommon since it is a low-level contaminant in many substances, it is present in your sweat, and it 
produces a persistent flame color.  Watch for intense peaks at 589 nm for positive sodium tests. 

3. Remember that the unknown may contain two cations.  Therefore, regardless of the outcome of the 
ammonium, sodium, and potassium ion tests, you still need to test for the presence of ions in Groups I, 
II, and III and the remaining ions in Group IV.  Use ‘a’ or ‘b’ depending on your situation:    

 
a. If ammonium, potassium, or sodium is present and a precipitate is obtained after completing the 

entire first procedure of Group I or II or III, you can establish the identity of the metal ion in the 
precipitate by following the remaining procedures in the group in which the precipitate occurred 
until a positive confirmation is obtained; once this ion is identified, cation analysis is complete.  If 
no Group I, II, or III ion is found, test for calcium and magnesium beginning with procedure IV-2. 

 
b. If ammonium, sodium, and potassium ions are absent and an ion from Group I or II or III is 

found, you still need to test for calcium and magnesium.  The identified Group I, II, or III ion must 
be removed from solution before testing for calcium or magnesium.  Since the identified ion is 
removed from solution and isolated as a precipitate upon completion of the first group procedure 
(I-1, II-1, or III-1) to which it belongs, reserve the resulting supernatant from this procedure and 
test it for the presence of calcium and magnesium as described in procedure IV-2 B (p Q-48).  

 
If a precipitate is obtained in procedure II-1 or III-1, its color (or lack of color) can give an indication as to 
its identity. 
 
Anion Notes 
Test for the anion by carrying out procedures A-2 and A-3 (pages Q-61 and Q-63).  Only do a confirmation 
test (A-4 (page Q-64)) as a last resort if the general test results are ambiguous.  As noted above, the identity 
of some anions might be revealed when dissolving an unknown in dilute HCl; do not discount this 
information.  Bear in mind that the silver ion test may not produce a result in line with the sulfuric acid test 
if your salt is only soluble in dilute nitric acid.  The anion may be sufficiently protonated (by the nitric acid) 
that Ksp is not exceeded or it may even be lost from solution as a gas. 
 
A Final Word of Advice 
For added certainty you can perform side-by-side confirmation tests of the unknown and suspected knowns.  
Individual solutions of all cations are on the side shelf; likewise, solid salts containing each anion are on the 
side shelf.  This is highly recommended and will decrease the chances of you making a careless mistake in 
the identification of your unknown.  
 
Evaluation 
When you are finished with your analysis, submit a report card with the symbol (formula) and correct 
charge of each ion you have identified.  Before doing this, review your results for consistency since all the 
points in this lab depend on the correct identification of the ions and you don’t want to lose points by 
misinterpreting your observations!  Be particularly careful that your choice of ions is consistent with your 
observed solubility data.  (Note: If only one cation is found, write ‘second cation absent’ in the cation box 
along with the identified cation’s symbol and charge.)   
 
Note: although all the points in this lab come from the correct identification of the ions, a report sheet (with 
observations and conclusions) is required to be handed in.  A very badly organized, incomplete or 
inconsistent report sheet will result in a point penalty regardless of how well you do in identifying the ions).   


