Chapter 2:

The Chemical

— Context of Life

Elements in Body

Table 2.1 Naturally Occurring Elements in
the Human Body

Atomic Percentage
Number of Human
Symbol  Element (See p. 34) Body Weight

Trace
elements are
found in
smaller
amounts but
nevertheless
are essential
to a healthful
existence
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Electron Orbitals

Electrons exist within
specific energy levels or
electron shells which are
probabilistic clouds
surrounding nuclei; it is
the quantum changes in
the shape (e.g., size) of
these clouds that
correspond to changes
in the energy associated
with an electron

15, 25, and 2p orbitals

b} Second shall () Nean, with two
{maximum filled shells
B eloctrons) (10 slectrons)

An electron with greater energy is
found at a greater distance from the
nuclei the electron is associated with
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‘Energy Stored in Chemical Bonds\

Valence Electrons

The electrons found in the outer “shell” of an
atom are known as valence electrons

The valence of an atom is the number of
electrons an atom must receive to become
chemically stable (i.e., less reactive)

For many atoms Valence = 8 - # valence
electrons

Oxygen: 6 valence electrons, valence = 2
Nitrogen: 5 valence electrons, valence = 3
Carbon: 4 valence electrons, valence = 4

In Biology ceveninchemisty) there are always exceptions:
Hydrogen: 1 valence electron, valence = 1
Phosphorus: 5 valence electrons, valence = 5

These ideas of valence electrons and an atom’s
valence will take on more meaning as we discuss
chemical bonds and molecular structure

Valences of Various Elements

Hydragen [ 3 —— Atomic rumber Hellum

H He e

an Atgmic mass _4m\_\\=m,,,,,,,,w_,_._.---".‘"'

ahasl Esnction Al e
dingram

Uthiven  Berylium  Boron Cabon  \\Nirogen \|Ouypen  Fiuorine N

o Be B o ™ oo F uhe

Becond - = = s — 2 = -
shell \ ) { ] ]

Chiesing Asgon
]

iz

Chemical Bonds

When a chemical reaction occurs, what is
happening is the making or breaking (or both) of
chemical bonds

Chemical bonds consist of electrons that are
shared, more-or-less, between the nuclei of the
bonded atoms

The degree of sharing impacts on the energy
associated with a chemical bond (and living
things store most of their energy within chemical
bonds)

Greater “hogging” by one atom relative to
another results in a decrease in the electron’s
distance from an atomic nuclei (relatively so, at
least) and therefore a decrease in the amount of
energy stored by the electron

We will consider covalent bonds, polar covalent
bonds, ionic bonds, and hydrogen bonds
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Importance of Shape
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At Equilibrium the Rate of
the Forward Reactions is
equal to the Rate of the
Reverse Reaction (note

Equilibrium

saturated solution to left)

Note that rate of Forward
Reaction equals product of
number of Reactant
molecules (A) times the Rate
Constant (K,g) and vice

A — B \
o versa (so if you have more A
then equilibrium is further to
right)

Equilibrium represents Maximum Disorder!

Equilibrium does not mean [A] = [B]!!!!

Hydrolysis/Dehydration

The End




