UNIT 4 « d- AND f-BLOCK ELEMENTS A

Electronic Configurations of the Lanthanoids

Moving from the chaos of neutral atoms to the order of tripositive ions.
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Chaos to Order: The Diagnostic Matrix

Neutral Atoms Tripositive lons (Ln3*)
. [Xe] 4f9 5d' 6s? La3*: [Xe] 4f°
Ce: [Xe] 4f' 5d' 6s? Cedt: [Xe] 4f°
Gd: [Xe] 4f’ 5d' 6s? Gd3*: [Xe] 4f’
Lu: [Xe] 4f'* 5d7 6s? Lust: [Xe] 4f'4
Electrons occasionally jump to the All exceptions vanish. We are left
5d orbital to achieve the stability of with a pertfectly clean, uninterrupted
empty (La), half-filled (Gd), or 4f" sequence.

completely filled (Lu) f-subshells.
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The lonization Filter: Cerium (Ce)

Ce (Neutral) = [Xe]: 4f1 5d’ 632'

Electrons are always stripped

[Xe ] 4f1 -S-dj—éﬁz- from the outermost shell first

1 (6s), followed by the rogue 5d.

Ce3* (Ion) = [Xe] 4f'




Exam Diagnostic: The lonization Trap

When asked for an ion configuration from memory, it is
tempting to simply remove 4f electrons or accidentally
leave the 5d' electron intact.

Always clear the 6s and 5d orbitals first. If you are
asked for a tripositive ion (Ln3*), default immediately
to the clean mathematical rule:

Ln3* = 4fn

(where n = atomic number - 57)




Absolute Rules for Lanthanoid A
Configurations

Key Takeaways

e Rule 1 (The Chaos): Neutral lanthanoid atoms have variable
configurations. Expect occasional 5d* electrons (La, Ce, Gd,
Lu) driven by the stability of empty, half-filled, or fully filled
f-subshells.

e Rule 2 (The Order): Tripositive ions (Ln3*) are ALWAYS clean.
Irregularities exist only at the neutral-atom level. Every Ln3*
ion perfectly follows the 4f" sequence (from n=1to 14).
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