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ሾTPሿ Which is the correct order of first ionization energy of the atoms barium, 
beryllium, chlorine, and iodine.

1. Ba ൏ Be ൏ Cl ൏ I
2. I ൏ Cl ൏ Be ൏ Ba
3. I ൏ Ba ൏ Cl ൏ Be
4. Be ൏ Cl ൏ Ba ൏ I
5. Ba ൏ I ൏ Cl ൏ Be
6. Ba ൏ Be ൏ I ൏ Cl
7. Something else
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• Complete IE1 → electron cloud expansion
• Electron affinity: Xെሺ𝑔ሻ → Xሺ𝑔ሻ  𝑒ି
• Electronegativity: 𝐸𝑁 ~ 𝐼𝐸1  𝐸𝐴
• Dipole moment and ionic character: ~ Δ𝐸𝑁 
Next lecture: Lewis diagrams; Shapes and polarity of molecules; Begin 
ch9.1െ9.6. The gaseous state 
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ሾTPሿ Which is the correct order of first ionization energy of the atoms barium, 
beryllium, chlorine, and iodine.

1. Ba ൏ Be ൏ Cl ൏ I
2. I ൏ Cl ൏ Be ൏ Ba
3. I ൏ Ba ൏ Cl ൏ Be
4. Be ൏ Cl ൏ Ba ൏ I
5. Ba ൏ I ൏ Cl ൏ Be
6. Ba ൏ Be ൏ I ൏ Cl
7. Something else
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𝐼𝐸ଵof barium, beryllium, chlorine, and iodine
Ba ൏ Be ൏ I ൏ Cl
Ba ൌ 502.9 kJ/mol
Be ൌ 899.5 kJ/mol
Cl ൌ 1251.2 kJ/mol
I ൌ 1008.5 kJ/mol
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Electron affinity, EA: X−(𝑔) → X(𝑔) + 𝑒ି
Electron affinity, EA: Xെሺ𝑔ሻ → Xሺ𝑔ሻ  𝑒ି

Electronegativity, EN
Ionic character

Xെሺ𝑔ሻ → Xሺ𝑔ሻ  𝑒ି
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Electron affinity, EA: X−(𝑔) → X(𝑔) + 𝑒ି
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Problem 3.23a
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𝐼𝐸ଵ K ൌ 4.34 eV/atom
𝐼𝐸ଵ Cl ൌ 12.97 eV/atom
𝐸𝐴 K ൌ 48 kJ/mol
𝐸𝐴 Cl ൌ 349 kJ/mol
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Electronegativity: 𝐸𝑁 ~ 𝐼𝐸1 + 𝐸𝐴
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Fig. 3-10, p. 90

Dipole moment and ionic character: ~ Δ𝐸𝑁
μൌ charge ൈ separation

Dipole moment of charges e and eെ separated by 0.2082 ൈ 10െ10 m is defined 
as one Debye,

1 D ൌ 3.336 ൈ 10െ30 C m
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Dipole moment
Typically, only a fraction, δ, of an electron charge is displaced

േ𝑞 ൌ േδ |e|

Where δ is the fractional ionic character.
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Ionic character
The internuclear distance of HF is Re ൌ 0.917 ൈ 10െ10 m and its dipole moment 
is 1.82 D. 

Calculate dipole moment, assuming displacement of one full unit of charge, |e| .

Answer: 1.602 ൈ 10ିଵଽC ൈ 0.917 ൈ 10ିଵm ൈ ୈ
ଷ.ଷଷൈଵషయబେ ୫

ൌ 4.40 D
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Ionic character
The internuclear distance of HF is Re ൌ 0.917 ൈ 10െ10 m and its dipole moment 
is 1.82 D. 

Calculate what fraction of an electron charge is displaced, that is, the fractional 
ionic character of HF.

Answer: 𝛿 ൌ ଵ.଼ଶ ୈ
ସ.ସ ୈ

ൌ 0.41
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Ionic character
The internuclear distance of HF is Re ൌ 0.917 ൈ 10െ10 m and its dipole moment 
is 1.82 D. The fractional ionic character of HF is 0.41.

Percent ionic character is δ ൈ 100 % ൌ 41 %
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Ionic character
If the ionic character were 100 %, the molecule would be

Hଵ.ାFଵ.ି with 𝜇 ൌ 𝜇୫ୟ୶ ൌ 𝑒ି ൈ 𝑅ୣൈ
ୈ

ଷ.ଷଷൈଵషయబେ ୫
ൌ 4.40 𝐷

with one full unit of electron charge transferred.

Since the ionic character is 41 %, the molecule actually is

H.ସଵାF.ସଵି with 𝜇 ൌ 𝜇୭ୠୱୣ୰୴ୣୢ ൌ 0.41𝑒ି ൈ 𝑅ୣൈ
ୈ

ଷ.ଷଷൈଵషయబେ ୫
ൌ 1.82 D

That is, only 0.41 of an electron charge is transferred. So the fractional charge 
transferred is 𝛿 ൌ 0.41.
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Percent ionic character
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Fig. 3-16, p. 107
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