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Analysis of Cation Group 4 and Cation Group 5:

e (Cation groups 4 and 5 UNKNOWN samples are given as a mixture- Each
student complete both of the procedures for their own UNKNOWN sample
analysis.

e First, the unknown cation group 4 sample is precipitated and the solution
part is kept for the analysis of cation group 5 sample.

e Since the chemical and physical properties of the alkaline earth metals are
qguite similar, their separation relies on the differing solubilities of their
salts. This makes the separation difficult. Therefore, flame tests are used to
complement the chemical tests. The characteristic colors of the ions in the
flame are in the boxes of flowcharts below.

e Two analysis schemes are given below.

Flame tests: The atoms or ions of the elements impart a characteristic color to
a bunsen burner flame. The metal chlorides are more volatile than most other
compounds, so the flame tests are performed with solutions of metal chlorides.
The energy of the flame promotes an electron in the atom or ion being tested
from a low energy level to a higher one. When the species leaves the flame, the
excited electron returns to the lower energy level and the energy of the
transition is emitted as light, with a characteristic wavelenght of the ion tested.

In all analysis schemes, precipitates are enclosed in boxes with solid lines,
solutions are contained in boxes with dashed lines.



Cation Group 4: The Carbonate Group- Ba** - Sr** - Ca**- Mg**

Barium(ll), strontium(ll), calcium(ll), and magnesium(ll) ions are called
carbonate group due to their precipitation as carbonates by (NH,),COs.
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Quialitative analysis flowchart for The Carbonate Group



Cation Group 5: The Soluble Group- Na*- K*- NH,"

The cations that are not precipitated as chlorides, sulfides, hydroxides or
carbonates comprise the soluble group.

Flame tests are used for Na® and K'. Since the physical and chemical
properties of ammonium ion is similar to sodium and potassium ions, it can
interfere the analysisi of these ions. Therefore, a thermal decomposition of
NH, step is performed before Na* and K" identification procedures.

NH," is qualitatively analyzed in the original sample.
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Quialitative analysis flowchart for The Soluble Group
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Some examples for precipitation reactions of Cation Group 4

Ba?*(aq) + CO52-(aq) — BaCOx(s)
Sr2*(aq) + COs2-(aq)— SrCOs(s)
Ca?*(aq) + CO5*-(aq) — CaCOx(s)
Mg2*(aq) + CO3*(aq) = MgCOx(s)

Some examples for identification reactions for Cation Group 4 and 5

Ba** (aq) + CrO,*(aq) — BaCrO,(s)
Ca*(aq) + ;0,7 (aq) — CaC,04(aq)
Mg*(aq) + NH; (aq) + HPO,* (aq) —— MgNH,PO, (s)

2K*(aq) + Na*(aq) + [Co(NO,)s]> —— K,Na[Co(NO,)s](s)
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List of some reagents used in experiments are given below:

Ammonia/ammonium carbonate buffer solution (NH;/NH,CO5)

3 M Ammonium oxalate ((NH,4),C,0,)

6 M Ammonia solution (NH3)

12 M Hydrochloride (HCI)

6 M Nitric acid solution (HNO3)

4 M Potassium hydroxide (KOH)

3 M Ammonium sulfate ((NH,4),S0,)

0.2 M Sodium hexanitrocobaltate(lll) (Naz[Co(NO,)e])

Sodium carbonate (Na,COs)




