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Section 8.4 (continued)

Bond Polarity
DiscussDiscuss
Ask, What does the term electronega-
tivity mean? (It describes the attraction 
an atom has for electrons when the 
atom is in a compound.) Remind stu-
dents that electronegativities are cal-
culated values from 0.0 to 4.0 based on 
the properties of the elements. Ask, 
Which element is the most elec-
tronegative? Which is the least? (Flu-
orine has an electronegativity value of 
4.0; cesium, the element that has the 
lowest attraction for electrons, has a 
value of 0.7.)

DiscussDiscuss
When students use Table 8.3 to solve 
Conceptual Problem 8.3, they may be 
surprised to discover that bonds previ-
ously labeled ionic are now catego-
rized as polar covalent. The reality is 
that most bonds are neither totally 
ionic nor totally covalent. Most fall on a 
continuum from ionic (complete trans-
fer of electrons) to covalent (equal 
sharing of electrons). In between are 
polar-covalent bonds in which elec-
trons are displaced more or less toward 
one atom or the other. Make sure that 
students understand the two uses of 
the Greek letter delta. A lowercase 
delta (δ) is used to denote partial 
charges; an uppercase delta (∆) is used 
to denote a change in a variable.

CLASS ActivityActivityCLASS

A Magnetic Analogy
Purpose Students experience the 
attraction of opposite poles of a mag-
net as an experience similar to the 
attraction of opposite electric charges.
Materials magnets, iron filings, card-
board
Procedure Place some iron filings on 
a cardboard. Hold a magnet under the 
cardboard and move it to create pat-
terns. Allow students to handle mag-
nets and feel the pull when north and 
south poles are close. Have them write 
a sentence relating the experience to 
polar molecules.
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Table 8.3

Electronegativity Differences and Bond Types

A polar covalent bond, known also as a polar bond, is a covalent bond
between atoms in which the electrons are shared unequally. The more
electronegative atom attracts electrons more strongly and gains a slightly
negative charge. The less electronegative atom has a slightly positive charge.
Refer back to Table 6.2 in Chapter 6 to see the electronegativities of some
common elements. The higher the electronegativity value, the greater the
ability of an atom to attract electrons to itself.

Consider the hydrogen chloride molecule (HCl) shown in Figure 8.23.
Hydrogen has an electronegativity of 2.1, and chlorine has an electronega-
tivity of 3.0. These values are significantly different, so the covalent bond in
hydrogen chloride is polar. The chlorine atom acquires a slightly negative
charge. The hydrogen atom acquires a slightly positive charge. The lower-
case Greek letter delta (δ )denotes that atoms involved in the covalent bond
acquire only partial charges, less than 1! or 1".

The minus sign in this notation shows that chlorine has acquired a slightly
negative charge. The plus sign shows that hydrogen has acquired a slightly
positive charge. These partial charges are shown as clouds of electron den-
sity. The polar nature of the bond may also be represented by an arrow
pointing to the more electronegative atom, as shown here.

The O⎯H bonds in the water molecule are also polar. The highly elec-
tronegative oxygen partially pulls the bonding electrons away from hydro-
gen. The oxygen acquires a slightly negative charge. The hydrogen is left
with a slightly positive charge.

As shown in Table 8.3, the electronegativity difference between two
atoms tells you what kind of bond is likely to form. Remember when you
use the table that there is no sharp boundary between ionic and covalent
bonds. As the electronegativity difference between two atoms increases,
the polarity of the bond increases. If the electronegativity difference is
greater than 2.0, it is very likely that electrons will be pulled away com-
pletely by one of the atoms. In that case, an ionic bond will form.
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Electronegativity
difference range Most probable type of bond Example

0.0–0.4 Nonpolar covalent H⎯H (0.0)

0.4–1.0 Moderately polar covalent

1.0–2.0 Very polar covalent

≥ 2.0 Ionic Na!Cl" (2.1)
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H
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Figure 8.23 This electron-cloud 
picture of hydrogen chloride 
shows that the chlorine atom 
attracts the electron cloud more 
than the hydrogen atom does.
Inferring Which atom is more 
electronegative, a chlorine 
atom or a hydrogen atom?

Cl

H

chem_TE_ch08_PPL.fm  Page 238  Monday, August 9, 2004  10:05 AM


