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CHEMICAL BONDING: SCoPE AND ROADMAP

o A chemical bond is the attractive force that holds atoms, ions or other
constituents {'ose.tker in a chemical species.

o A molecule is a group of atoms that exists ’coseﬂ\er as one Species and
has characteristic properties.

e Bond formation uSua.uj lowers the energy of a system and gives greater stability.

® Four approaches used in this chapter: Kossel-Lewis approach, VSEPR theory,
valence bond theory, molecular orbital theory.
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FORCES AND THE POTENTIAL-ENERGY CURVE

FORCES BETWEEN TWO ATOMS: POTENTIAL ENERGY, E, VERSUS
INTERNNUCLEAR DISTANCE, r:
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% At r,, attractive and repulsive forces balance.




VALENCE-SHELL STABILITY AND BOND ROUTES

STABLE OUTER-SHELL ARRANGEMENTS:
Y Hydrogen becomes stable when Y Many main-group atoms become

2 electrons occupy its valence shell: stable with 8 valence electrons:
a duplet. an octet. oo
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ROUTE 1 — ELECTRON TRANSFER ROUTE 2 — ELECTRON SHARING

One atom loses electron(s); Atoms share one or more pairs of electrons.
another gains them.
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Y The octet idea is useful, but important exceptions exist.




LEWIS SYMBOLS — SECOND PERIOD

Valence electrons are the electrons in the outermost shell.
They take part in chemical bonding.

Lewis symbol = element symbol surrounded by dots representing valence electrons.
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v Number of Lewis dots = number of valence electrons.
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