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Homework

e Continue Reading Chapter 7
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Let’s Practice

Draw the orbital diagram representation for the electron
configuration of"ﬁ%&n. What is its electron configuration?
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Magnetism® =~ % % 11 b

Paramagnetism: Is caused by the presence of at least one
unpaired electron orbital (i.e., an unpaired spin) in the
atoms, molecules, or ions. Attracted to magnets.

MomC¥ 1 He U
Diamagnetism: is caused when all electrons are paired.

Slightly repulsed by magnets.
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Neon & Sodium

Valence Electrons: the outer shell electrons

Core Electrons: the inner shell electronsR
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TABLE 7.4 Orbital Box Diagrams for the Elements Ca Through Zn @/ 1
3d 4s y,
D @l [Ar]4s? [T TTT] 5 di
=
sc [A3d4s? 1117 < . /d ¥
P
Ti [Ar]3P4s? A [ 1 € // d/ /g}
5 s* p
v [Ar]3c4s? [ ] < N <s7/7/7/ / Y 4
6 5 d f h
f & (Ar]3dast e ¢Sy /j/ / .
f H i
Mn [Ar]3ddst &— TEPL AT A0
52 pE dlﬂl .I:14 glEI h23 i2l5
Fe [Ar]3d4s? f— 01 2 3 4 5 6
Co [Ar]3d 452 — § ch_) q 5 .
Ni [Ar]3d®4s? <
- (Ar] 31045 | PS>
T (Ar]3d%s? NIRRT <—
*These configurations do not follow the “n + €” rule.
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Heavy Elements
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Element |E |Elec1run Configuration Z |Electron Configuration| |Element Z |Electron Configuration
Lanthanum |57 |[Xe] 652 5d" Actinium 89 |[Rn] 7s® 6d’
Cerium 53 |[Xe] 657 4f' 5d Thorium 90 |[Rn] 75° 6d°
Praseodymium 59 [Xe] 652 47 & Protactinium |91 |[Rn] 75% 5F 64
Meodymium |60 |[Xe] 6s2 4f° Uranium 92 |[Rn] 752 5f° 6d’
Promethium  |61|[Xe] 62 4F° Meptunium |93 |[Rn] 75® 5f° 64
Samarium 62 |[Xe] 657 4F° Plutonium |94 |[Rn] 7s® 5F
Europium 63 |[Xe] 65 4f Americium |95 |[Rn] 7s® 5
Gadolinium |64 |[Xe] 65 4f 5d° Curium 96 |[Rn] 752 5f" 6d
Terbium 65 |[Xe] 657 4F° Berkelium |97 |[Rn] 7s® 5F

Yttrium 39| [Kr] 55 44" Lutetium 71/|[Xe] 657 4f'* 5d Lawrencium | 103|[Rn] 7s® 5f'% 7p’

Zirconium  |40|[Kr] 55° 4d% Hafnium 72 |[Xe] 657 4f'* 5d* Rutherfordium| 104 | {unknown)

Miobium A1|[Kr] 557 4d° Tantalum 73 |[Xe] 652 4f'* 5d°

Molybdenum 42| [Ki] 557 4d° S— Tungsten 74 |[Xe] 652 4f'* 5d°

Technetium |43|[Kr] 55° 4d® Rhenium 75 |[Xe] 657 4f'* 5d°

Ruthenium | 44|[K] 55" 447 S Osmium 76 |[Xe] 652 4f'* 5d®

Rhodium |45/ [Kr] 55" 4d° G— Iridium 7T |[Xe] 652 4f' 5d7

Palladium | 46[K14d"° & Platinum 78 |[Xe] 657 4f'¢ 54°

Silver 47| [Kr] 55" 4d"° &— Gold 79|[Xe] 65" 4f'4 547

Cadmium | 48|[Kr] 552 4d"° Mercury 80 |[Xe] 65= 4f'% 5417

Indium 49| [Kr] 5s* 4d"% 5p! Thallium 81/|[Xe] 657 4f'* 547 gp’
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Let’'s Practice

What is the characteristic outer shell electron configuration of
the group 7A elements, the halogens?
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lonization energy

= Ease in which an electron can be removed

= A(9) 2A*(9) + e(9)
Na(g) >Na*(g) + e(9)

= | =E(AY) - E(A)
= First lonization Energy, |,

= Second lonization, I,
Na*(g) >Na=*(g) + e(g)

, < I, <4
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Electron Configuration of lons

= Sodium
Na: [1s22s%2p®3sl] = Na*: [1s%2s%2p°] + e

= Germanium
Ge: [Ar]3d1%4s24p? > Ge?*:[Ar]3di04s? + 2e-

= |ron
Fe: [Ar]3d%4s?2 - Fe?*:[Ar]3d® + 2e-
Fe: [Ar]3d%4s?2 - Fe3*:[Ar]3d°> + 3e
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lonization energy
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Electron affinity

= Ease in which an electron can be added
= A(Q) + e (@) 2 A(9)
Cl(g) + e (g) =2 Cl(9)

" E,=E(A)-EA)
= The more negative E, the easier it is to put an electron on to
the atom.
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Electron affinity

=] Brool;;sfcdle, Cengage Learning

b &

16



Summary of Trends

Increase
Increase

First ionization energy

Increase

Increase

Atomic radii

Increase in
affinity for electron
(EA becomes more negative)
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