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Atomic Structure/Octet

objectives:

How does an atom acquires a charge?
1.  (#2-1C) | can model how an atom acquires a charge.
1. | can understand why an atom acquires a charge.
2. | can determine an atom's most common charge and why

(octet rule, Coulomb's Law)
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Octet Rule and Stability

valence electrons: electrons in the outermost shell

How many valence electrons?

multiple and varies
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— 1.0 [Why? lower energy state
Full valence shell= stability| ™ 3~ iomb's Law |

Octet Rule - atoms gain or lose e to achieve 8 e
in the valence shell for stability

-stability of noble gases (except He stable at 2e")

- ain e
lose e g :
common charges
Periodic Table of the Elements—
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Atomic masses in parentheses are those of 1

Which is most stable? Why?
- -

Draw a Bohr diagram of a sulfur(S, #16) atom and ion.

What is the charge on the K ion?
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— 1.4 ,[Why? lower energy state
Full valence shell= stability| ™ % iomb's Law |

Octet Rule - atoms gain or lose e to achieve 8 e
in the valence shell for stability

-stability of noble gases (except He stable at 2e-)

lose e ain e
gﬁ
common Charges

Periodic Table of the Elemen
+1. -2
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Which is most stable? Why?

_ Ne
Li C O Ne « full valence shell

» e-are held "tight"
« Coulomb's Law

16p*
16e-

atom

What is the charge on the K ion?

+1

Draw a Bohr diagram of a sulfur(S, #16) atom and ion.
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... | Why? lower energy state
Full valence shell= stability _%oubmb-s La%?,/ |

Octet Rule - atoms gain or lose e to achieve 8 e
in the valence shell for stability

-stability of noble gases (except He stable at 2e")

gain e

lose e
a—
common charges

Periodic Table of the Elements

Which is most stable? Why?

_ Ne
Li C O Ne - full valence shell

« e-are held "tight"
« Coulomb's Law

Draw a Bohr diagram of a sulfur(S, #16) atom and ion.

S
atom

What is the charge on the K ion?

+1
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Tonic and Covalent Bonds
Atoms form octets to become more stable
by losing, gaining, or sharing valence electrons

4

forming forming
ionic bonds covalent bonds
M3__+ Nm: :Nm®—Nm:
Loss and gain Sharing electrons

of electrons

M" :Nm: :Nms Nm:
[onic bond Covalent bond

M is a metal
Nm 1s a nonmetal

© 2010 Pearson Education, Inc.
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Atom form ions to

achieve the electron configuration of their nearest noble gas

Metals Nonmetals
Lose Valence Gain Valence
Electrons Electrons
Noble 1A 2A 3A 5A | 6A | 7A Noble
Gases (1) (2) (13) (15) | (16) | (17) (Gases
He <:| Lit
Ne <:| Nat [ mMg?t APt | N3 T|02 (¥ |:> Ne
Ar | < | [K* | ca??t s la| | > | Ar
Kr <:| Rb* | sr?t Br~ |:> Kr
Xe <:| Cst | Ba’t 1~ |:> Xe

© 2010 Pearson Education, Inc.
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Metals Form Cations, (Positive Ions)

Nearest noble gas to Na is

Na 11p* 11e Na*!
0 charge

Octet achieved by

Draw a Lewis dot diagram of a calcium(Ca, #20)
atom and ion.

Ca Ca

Nearest noble gas to Ca?

What is the charge on the Ca ion?

What is the symbol for the Ca ion?
Octet achieved by
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Metals Form Cations, (Positive Ions)
Nearest noble gas to Na is _Neon, #10

Ng 11p" 1le Na+! 11p* 10e-
0 charge +1 charge

Octet achieved by losing 1 e

Draw a Lewis dot diagram of a calcium(Ca, #20)
atom and ion.

Cas Ca
Nearest noble gas to Ca?_Argon, #18

What is the charge on the Ca ion? +2

What is the symbol for the Ca ion? Ca*?
Octet achieved by 0sing 2 e
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Non-Metals Form Anions (Negative Ions)

Nearest noble gas?

F

0 charge
Octet achieved by

Draw a Lewis dot diagram of a phosphorus(P, #15)
atom and ion.

P P

Nearest noble gas?
What is the charge on the P ion?

What is the symbol for the P ion?
Octet achieved by
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Non-Metals Form Anions (Negative Ions)

Nearest noble gas?

—_—
9P 9e F1 9 10e
F 0 charge -1 charge

Octet achieved by _gaining 1 e

Draw a Lewis dot diagram of a phosphorus(P, #15)
atom and ion.

Nearest noble gas? Argon
What is the charge on the P ion? -3

What is the symbol for the P ion? P-3
Octet achieved by _gaining 3 &
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Review:
1. A. The number of valence electrons in aluminum is
1) 1e- 2) 2e- 3) 3e-
B. To acquire an octet of electrons in aluminum requires
1) aloss of 3e- 2) again of 3e- 3) a gain of 5e-

C. The ionic charge of aluminum is
1) 3- 2) 5 3) 3+

D. The symbol for the aluminum ion is
1) Al3+ 2) Al 3) Al

2. List a 3 cations and 3 anions that are isoelectric with Argon.

A. The Group number for sulfur is
1) 4A(14) 2) 8A(18) 3) 6A(16)

B. The number of valence electrons in sulfur is
1) 4e 2) 6e 3) 8e

C. The change in electrons for an octet requires a
1) gainof 2e 2) loss of 2e 3) again of 4e

D. The ionic charge of sulfur is
1) 2* 2) 2 3) 4
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Review:
A. The number of valence electrons in aluminum is
1) 1e- 2) 2e- 3) 3e-

B. To acquire an octet of electrons in aluminum requires
(1) aloss of 3e] 2) again of 3e- 3) a gain of 5e-

C. The ionic charge of aluminum is

DEEL
D. The symbol for the aluminum ion is
1) AR+ 2) AlR- 3) Al+

2. List a 3 cations and 3 anions that are isoelectric with
Neon.

(sam;# of )
cations: Na*', Mg+*2, and Al*3

anions: N-3, O-2, and F-

A. The Group number for sulfur is
1) 4A(14) 2) 8A(18) [3) 6A(16) ]

B. The number of valence electrons in sulfur is

1) 4e 3) 8e
C. The change in electrons for an octet requires a
G) gain of 2@ 2) loss of 2e 3) a gain of 4e

D. The ionic charge of sulfur is
1) +2 3) -4
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Coulomb’s law

Distance:
The closer two charges are, the

stronger the force between them

@@

Charge:
The greater the charges are,
the stronger the force of attraction




