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1.1- Literature Survey :

- The topology of the potential energy surface of Si,H, reveals some
very mteresting and intriguing features, both in comparison with C,H, as
well as in its own right. The contrasting chemical behavior of silicon and
carbon has been known, and a variety of reasons put forth in explanation.
Kutzelnigg!" published a pertinent paper in 1984 that provided an
excellent discussion of silicon bonding from the point of view of periodic
terends. Chemusts have historically pointed all too readily to the
availability of d-orbitals in the valence shell of silicon when explaining
why it behaves differently than carbon, and quite understandably since it is
the valence electrons that engage in bonding and other activities that |
constitute chemical behavior. However, ab initio calculations have shown
that the contribution of silicon d-orbitals to the molecular orbitals is very -
small. Kutzelnigg!” suggests that it is rather a difference in the cores of
carbon and silicon that distinguishes them. First-row elements such as
carbon have only s-orbitals in their cores, while the second - row elements
additionally have p-orbitals. Because of carbon’s totally symmetric core, |
its 2s and 2p valence orbitals have about the same spatial extension. This
establishes an ideal environment for s-p hybridization that does not exist
for silicon. Because the 3s orbital is contracted compared to the 3p,
silicon’s 3p orbitals carry a large amount of the responsibility in forming -
bonds, while the 3s orbital is more favored for lone-pair orbitals. Thus -
silicon exhibits unbalanced hybridization, quite different from the concept
of equivalent hybrids. In fact, nonhybridization of the silicon atomic-
orbitals may be a better representation'>*). Two other periodic trends that
distinguish carbon and silicon are silicon’s greater affinity for the divalent
state and 1ts smaller electronegativity. These factors combine to provide a

clear distinction between the chemistry of carbon and stlicon.
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