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[TF] Which is the correct order of first ionization energy of the atoms barium,
beryllium, chlorine, and iodine.
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» Complete /E; = electron cloud expansion
 Electron affinity: X~(g) - X(g) + e~

 Electronegativity: EN ~ [E, + EA

* Dipole moment and ionic character: —@

Next lecture: Lewis diagrams; Shapes and polarity of molecules; Begin
ch9.1-9.6. The gaseous state

—

Lecture 6 CH131 Fall 2020 Copyright © 2020 Dan Dill dan@bu.edu
Problem 3.9
9» > @ 9. For each of the following pairs of atoms, state which you
expect to have the higher first ionization cnergy: (a) Rb or
. Po or 5 S: -
KM > % Sr: (b) IM]' (c) Xe or Cs; (d) Ba or Sr.

X€>CB
4. > B
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[1F] Which is the correct order of first ionization energy of the atoms barium,
beryllium, chlorine, and iodine.
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Ba<Be<I<U(l
Ba =502.9 kJ/mol
Be = 899.5 k] /mol

Cl=
€l = 1251.2 k] /mol ,:1

I=1008.5 kj/mol

Bod B < Clad T
%aﬁﬂ < T d
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IE; of barium, beryllium, chlorine, and iodine

ecture 6 CH131 Fall 2020

Electron affinity, EA: X (g) — X(g) + e~

BOSTON
UNIVERSITY
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Electron affinity, EA: X (g) — X(g) + e~
TABLE 3.2
Electron Affinity of Selected Atoms (in kJ mol™")
He
*
Ne
Ar
Kr
*
Xe
*
Rn
rergres_*No stable anion & exists for this element in the gas phase.
UNIVERSITY
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Problem 3.23a
23. Use the data in Fi 3.7 and Table 3.2 lcul h
1E1(K) = 4.34 eV/atom cncegy changes (AF) for the following pairs of eactions:
IE1(Cl) = 12.97 eV/atom (a) K(g) + Clig) — K'(g) + Cl' (g)
EA(K) = 48 kJ/mol o K(g) + Citf> — Kg) + Cl'tfl
Na(g) + Cl(g) — Na“(g) + Cl(g
= 349 kJ/mo Na(g) + Clig) —» Na-(g) + CI'(g)
Explain why K'Cl™ and Na*Cl™ form in preference to
K Cl” and Na Cl".
Ol —Clre” 292 oY) Gleckan fuili
;/Cr —(\ 1e” 3*)2 £7 Chlosas kddzsﬁ
=) O adhibaoncts
TE +Eh i o mosased oo
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Electronegativity: EN ~ [E, + EA
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D|poIe moment and ionic character ~ AEN
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Fig. 3-10, p. 90
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Dipole moment
Typically, only a fraction, §, of an electron charge is displaced
i—q—:@lel F,,,,l-H‘-,mdu @—D“H i _
Where § is the fractional ionic character. H F % ‘H 4 F
——— _
NO # N O
15
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Ioniycharacter
The internuclear distance of HF is R\(_0.917 m and its dipole moment
is ! .
Calculate dipole moment, assuming displacement of one full unit of charge, |e|.
e —— ,_,__—/.
Answer: 1.602 » 107'7C x 0.917 x 107°m S H F
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lonic character

The internuclear distance of HF is R, = 0.917 % 10~10 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: § = ]I?; i\ = 0.41
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lonic character

The internuclear distance of HF is B, = 0.917 x 10~'° m and its dipole moment
is 1.82 D. The fractional ionic character of HF is 0.41.

Percent ionic character is § X 100 % = 41 %6

17
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lonic character

If the ionic character were 100 %, the molecule would be

10+ R1.0— (o _ — o D _
H""F with 4 = .y = €7 X ReX T 440D

with one full unit of electron charge transferred.

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

— _.a — D
SRR Wlth[l = Uobserved = 0.41e™ X RgX 3336x10-29C m =182D

That is, only 0.41 of an electron charge is transferred. So the fractional charge
transferred is 6 = 0.41.
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Fig. 3-16, p. 107
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