Electrons & Compounds

LaBrake subbing for McCord
CH301

DO YOUR SAPLING HW

YOU HAVE AN EXAM NEXT TH EVENING
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What are we going to learn today?

Electron Configuration and Bonding

Referring to the position of Sr and P on the periodic table,
would you predict these elements would come together to:

A) Form a metallic compound
B) Form a covalent compound
C) Form an ionic compound
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Formation of an lonic Compound (LiF)

lonic Compounds

* lonic compounds are not a discrete pair of ions. It is often
an entire collection of ions.

* Whichis Li*a
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Review: lonic Radius

Question

* Which would you predict would have the larger
lattice energy?

A.) CaS STOST e,
K

A A

(N N

X e -

B. NaCl 2 (i

AU Reg 4.1 rev
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* You need to know the names
and formulas for all the
common polyatomic ions.

* See the Data & Tables
section on the eBook.

* This is the crystal structure
of Calcium Carbonate

— Calcium (Ca%)
— Carbonate (CO,?%)
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Question

* Choose the formula that corresponds to sodium
oxide.

. NaO
. NaO,
. Na,0
. Na,0,

Naming lonic Compounds

You need to be able to name common ionic
compounds with elemental ions and polyatomic ions.

If you do not feel comfortable naming compounds,
please visit the eBook Unit O (Fundamentals).
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lonic Bonding Summary

* Electrons transferred from one element to another.

* Forms lattice of anions (negative ions) and cations
(positive ions) held together by a (strong)
electrostatic attraction.

What about Covalent Compounds?

+ Atoms share electrons to achieve noble gas electron
configuration.

We view sharing of electrons as sharing regions of
electron density.

What types of elements will form covalent compounds?
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Energy Diagram of H,

Covalent Compounds

* Are the electron pairs shared equally?
— YES, then they are pure covalent
— NO, then they are polar covalent
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Choose the formula that corresponds to:
strontium and phosphorus.

a) SrP
b) SrP,
c) Sr,P

e) Sr,P,

Choose the formula that corresponds to:
potassium dichromate.

a) KCrO,

b) KCr,O,
c) K,CrO,
d) K,Cr,0,
e) K;Cr,0
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Choose the formula that corresponds to:
sulfur trioxide.

a) SO
b) SO;*
c) SO,
d) S,0,
e) SO,*

Choose the formula that corresponds to:
sulfite.

a) SO
b) SO;*
c) SO,
d) S,0,
e) SO,*
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Electronegativity

* Electronegativity can be defined as the electron
pulling power of an atom when it is part of a
molecule.

— When one atom is more electronegative than
another atom in a bond, a polar covalent bond is
formed

— The degree of polarity is dependent on the
difference in electronegativities.

Relative pulling power of atom

A
[

Atom B has
greater share
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Naming Covalent Compounds

* Please visit the eBook Unit 0 (Fundamentals) for more
information.

Prefix Number Indicated

mono-
di-

tri-
tetra-
penta-
hexa-
hepta-

[=2=TE [ = A

octa-

* HINT: Memorize this tfor our next class period.

Question

Which of the following bonds would you expect to be
classified as polar covalent?

KF CO O,

KF, with the F end having a partial negative charge.

KF, with the K end having a partial negative charge.
. CO, with the O end having a partial negative charge.
. CO, with the C end having a partial negative charge.

0,, with neither end having a partial negative
charge.

AU Reg 4.2 rev
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Drawing Compounds: Two simple
EIIES

Hydrogen (H,)
Methane (CH,)

* Things to consider: (We will study this much more thoroughly
next time!)

1. You must use all the valence electrons in the molecule.

2. Bonds are shown with a dash, which represents two
electrons

. Most atoms want to fill their octet.
4. Lone pairs are shown with two dots.
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attached to what?
Valence electrons — Lewis symbols — Lewis Structure — Satisfy the Octet

H,

LEWIS STRUCTURE RULES

Determine total number of valence electrons

Predict total number of Bonds : S=N - A rule
Draw Skeletal Structure
Place nonbonding electrons

Fix the number of bonds
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Demonstrate using the rules

CH,

Examples from Activity

CH,
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Take a little moment....

Bond Strength Bond Length

Condensed Structural Formula Indicates Bonding

( (
C,HO _(—C—>"
k l

C,HOH
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Draw the Lewis Structure for nitrate anion

NO,-

Resonance structures for the formate ion are shown below.

An average C-O single bond is 0.143 nm in length
An average C=0 double bond is 0.123 nm in length.

Which choice describes the actual bond lengths for the carbon-oxygen bonds in a formate
ion?

. Both carbon-oxygen bonds are 0.133 nm.

. Both carbon-oxygen bonds are 0.143 nm.

. One carbon-oxygen bond is 0.143 nm and the otheris 0.123 nm.

. Both carbon-oxygen bonds switch between 0.123 nm and 0.143 nm
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Think about it .... lonic or covalent?

Just when you were sure you had it nailed...

RnCl, BeCl,
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Periodic Table of the Elements
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Learning Outcomes

Draw the Lewis structures for molecular compounds and ions.

Use Lewis structures to predict and explain the relative bond
Strength and lengths in compounds.

Recognize and apply exceptions to the octet rules.

Draw resonance structures for a molecule or polyatomic ion.

Apply formal charges to structures and use them to predict
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