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Here is a summarized explanation of the topics you requested, based on the textbook provided:

1. Complex Formation:

d-block elements have a strong tendency to form complexes. This is due to the following
factors:

The presence of vacant d-orbitals that can accommodate lone pairs of electrons from
ligands.
The small size and high charge of transition metal ions facilitate the formation of complex
ions.
Variable oxidation states also contribute to their ability to form stable complexes with
different ligands.

Some common examples include complex ions like  and . These
complexes are essential in both biological and industrial processes .

2. Coloured Ion Formation:

The ions of transition metals are often colored. This is due to:
d-d transitions: When light is absorbed, an electron in a lower energy d-orbital is excited
to a higher energy d-orbital. The energy absorbed during this process corresponds to
visible light, resulting in the characteristic colors of these ions.
The color of the ion depends on the oxidation state of the metal and the nature of the
ligand.
Some examples of colored ions are:

Ti³⁺: Purple
V³⁺: Green
Cr³⁺: Violet
Mn²⁺: Pink​​.

3. Magnetic Properties:

Transition metal compounds exhibit magnetic properties due to the presence of unpaired
electrons in their d-orbitals.

Paramagnetism is observed in species with unpaired electrons. When placed in a magnetic
field, these unpaired electrons align with the field, causing the material to be attracted to
the field.
The magnetic moment can be calculated using the formula , where

 is the number of unpaired electrons.
Diamagnetism occurs when all electrons are paired, leading to weak repulsion from a
magnetic field.
The magnitude of paramagnetism depends on the number of unpaired electrons. For
example, Mn²⁺ with 5 unpaired electrons shows a magnetic moment of approximately 5.92
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BM, while Zn²⁺, with no unpaired electrons, is diamagnetic​​.

These features—complex formation, colored ions, and magnetic properties—are significant in the
chemistry of transition metals.
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