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Subatomic Particles
Octet Rule

Atoms are the most stable when they have 0 or 8 valence electrons.

lon — Atom that has lost or gained e to fulfil the octet rule

Sodium (Na)
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sodium cation

chloride anion

Chlorine (Ca)
gains le  to
form an anion

7vale =
8val e

Anion =-lon

lonic Bonding
From lons to lonic Bonds ,

Formation of an Ionic Bond

lonic Bonds are the connection

between to atoms due to the : /ﬂu\
transfer of electrons between ° 4’
a metal (+ ion) and a non-metal

(- ion) B = ;7'33:;
lonization energy is the energy ® ==\ °)

required to split apart two
atoms into individual ions. The + .
and —ions give ionic bonds a ¢ &k //)

very high ionization energy.
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Metallic Bonding

Metallic Bonding is the process
of positive ions (cations, metals)
being held strongly together due
to a group of negative free

Pure metal Metal alloy

electrons (-) between atoms. S

The free electrons form an ——% -ew
electrostatic force (strong

connection between ions) due to

the positive ion (+ metal ions)
and the negative electrons.

An alloy is a metal mixture where a
different metal (yellow in the
diagram above) that sits in the
middle of other metal atoms.

CovalentBonding =~ = D
I / ~ N M ~A90
Covalent Bonding is the process s » o wsoson R &
of two non-metals sharing ﬂ Q
> Carm;m:w Y \ \ H
electrons to allow both atomsto ~am - H:C:H

Electron st hare

obey the octet rule part of the
time within the atomic structure

H

Hydrogen atom Hydrogen atom

Covalent bonds can occur anytime

A atoms desire to obtain there is a single electron available to
electrons is an atoms share between electrons. In the
electronegativity. With non- example above, each hydrogen in
metals high electronegativity CH, (carbon tetrahydride) is attached
requires atoms to share to carbon with a single covalent

electrons to obey the octet rule bond (sharing of 2 electrons)
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Noble

Lewis Dot Structuresr 2 3 4 sa e 78 o
A lewis dot structure is a visual
representation of the valance H* Hes
electrons within an atoms atomic | | ., |l TR IR
structure. Each dot representsa | Li | |*Be B "Cel 3. 307 3F8] [Nes
single valence electron. Ng | Mg | Ar <Sie :Pe G :é\:r:

A. B. 3 D.

(] [ e
Qe eQ¢e (oD e K" ||*Ca
L3
The valence electrons within a lewis dot

E f .G,“ .H.' structure have a specific filling order. First one
*0:|202 202 /2028 | electronis placed on each side of the atom,

> L LA J

then electrons are paired in the same order.

lon Dot Structures

An ion is formed when an atom
loses or gains electrons to fulfill the
octet rule (0 or 8 valence electrons).

A cation (+ jon) has lost electrons

and will have no dots with a positive

ion charge

An anion (- ion) has gained
electrons and will have 8 dots
(octet) with a negative ion charge

lons are always represented with a
bracket around the electrons

Na| |:Cl:

The electron dot structures shown
above illustrate a positive Sodium
lon (+ 1 charge, lost 1 electron),
and a negative Chlorine lon

(-1 charge, gained 1 electrons).

Notice the brackets around the two
ions, showing each is in the ion
Lewis Dot Structure form.
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Writing Covalent Bonds

Single Covalent Bond P St Valurics slsceions
A covalent bond (bond due to sharing

of electrons) where two atoms each %
share a single electron to form a

bond between the two atoms

Atom 1 Atom 2 Covalent molecule
(nonmetal) (nonmetal or (Single bond)
Covalent Molecule metalloid)

A structure consisting of two or more
atoms connected by covalent bonds. (A@
Molecules can contain either a small H

or large number of atoms Water H,0

Ethanol, C,H;OH

Writing Covalent Bonds

Diatomic Elements

Elements that always exist as a pair of
atoms as opposed to single atoms due to

covalent bonding. A diatomic element ke Fluorine is

sad by itself because it doesn’t have a

full valence shell

H, Hydrogen Have

N, Nitrogen No

F, Fluorine Fear

o, ongen [IIIEP| or

1, lodine Ice

cl, Chlorine Cold o 6 o)

. But, when two diatomic elements bond

Br, Bromine Beer together, they are happy because of

shared electrons
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