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Inorganic salts of rare elements are widely used in various industrial and
research applications. The qualitative analysis of these salts is crucial for
identifying and characterizing these compounds. This comprehensive guide
provides a step-by-step approach to the qualitative analysis of mixtures of
inorganic salts of rare elements, empowering chemists and students with a
valuable tool for identifying and characterizing these complex compounds.

Step 1: Preparation of the Sample

The first step in the qualitative analysis of a mixture of inorganic salts of
rare elements is to prepare the sample. This involves dissolving a small
amount of the sample in water or an appropriate solvent. The resulting
solution should be clear and colorless.
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Step 2: Preliminary Tests

Once the sample has been prepared, a series of preliminary tests should
be performed to identify the presence of specific ions. These tests include:

Flame test: The flame test is used to identify the presence of certain
metal ions. A small amount of the sample is placed on a loop of
platinum wire and held in a flame. The color of the flame will indicate
the presence of specific metal ions.

Acidity or basicity test: The acidity or basicity test is used to determine
the pH of the sample. A small amount of the sample is added to a pH
indicator solution. The color of the indicator will indicate the pH of the
sample.

Precipitation test: The precipitation test is used to identify the presence
of certain anions. A small amount of the sample is added to a solution
of a precipitating reagent. The formation of a precipitate will indicate
the presence of specific anions.

Step 3: Separation of Ions

Once the preliminary tests have been performed, the ions in the sample
can be separated using various techniques. These techniques include:

Ion exchange chromatography: Ion exchange chromatography is a
technique used to separate ions based on their charge. The sample is
passed through a column packed with an ion exchange resin. The ions
will be adsorbed onto the resin based on their charge. The ions can
then be eluted from the column using a solution of an appropriate
eluent.



Solvent extraction: Solvent extraction is a technique used to separate
ions based on their solubility in different solvents. The sample is
shaken with a mixture of two immiscible solvents. The ions will partition
between the two solvents based on their solubility. The ions can then
be recovered from the two solvents.

Precipitation: Precipitation is a technique used to separate ions based
on their solubility in a solvent. A solution of a precipitating reagent is
added to the sample. The ions will precipitate out of solution based on
their solubility. The precipitate can then be filtered off and washed with
water.

Step 4: Identification of Ions

Once the ions have been separated, they can be identified using various
techniques. These techniques include:

Flame emission spectroscopy: Flame emission spectroscopy is a
technique used to identify ions based on the wavelength of light they
emit when they are heated in a flame. The sample is placed in a flame,
and the light emitted by the sample is passed through a spectrometer.
The spectrometer will produce a spectrum that shows the wavelength
of light emitted by each ion.

Atomic absorption spectroscopy: Atomic absorption spectroscopy is a
technique used to identify ions based on their ability to absorb light at
specific wavelengths. The sample is placed in a flame, and a light
source is passed through the flame. The light source will produce a
spectrum that shows the wavelength of light absorbed by each ion.

Mass spectrometry: Mass spectrometry is a technique used to identify
ions based on their mass-to-charge ratio. The sample is vaporized,



and the ions are passed through a mass spectrometer. The mass
spectrometer will produce a spectrum that shows the mass-to-charge
ratio of each ion.

The qualitative analysis of mixtures of inorganic salts of rare elements is a
complex but rewarding process. By following the steps outlined in this
guide, chemists and students can successfully identify and characterize
these compounds. This knowledge is essential for a variety of industrial
and research applications.

To learn more about the qualitative analysis of mixtures of inorganic salts of
rare elements, please refer to the following resources:

Qualitative analysis of mixtures of inorganic salts of rare elements

Qualitative analysis of mixtures of inorganic salts of rare elements.
Part II

Qualitative analysis of mixtures of inorganic salts of rare elements.
Part III
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