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UNIT 4 « d- AND f-BLOCK ELEMENTS

General Characteristics
and Comparison with
Lanthanoids

Decoding the 5f series, their extreme
radioactivity, and where their chemical
resemblance to the Lanthanoids truly begins.




Extreme Radioactivity & Magnetic Complexity

All actinoids are radioactive. Their magnetic susceptibility roughly parallels

lanthanoids but is inherently more complex, yielding consistently higher overall values.

Lower lonisation Enthalpy

Early actinoids have lower IE than early lanthanoids. The 5f electrons penetrate less
into the inner core, making them poorly shielded and more available for bonding.
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Latter members shrink to
~3-minute half-lives for
Lawrencium (Z=103),
forcing study in mere
nanogram quantities.
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Lower lonisation Magnetic Nanogram Prep
Enthalpy Complexity
5f orbitals are less Magnetic behavior Due to rapid, extreme
buried than 4 £. Electrons follows the general radioactive decay, elements
are held less firmly by lanthanoid pattern based post-Americium can often
the nuclear charge, on unpaired electrons, but only be synthesized and
driving a far greater yields consistently higher studied in fleeting
participation in bonding and structurally more nanogram quantities.
for early actinoids. complex values.
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Watch for this: The ‘Second Half’ Rule

It is tempting to assume actinoids perfectly
mirror lanthanoids right from the start. However,
resemblance to lanthanoids is evident ONLY
from the second half of the actinoid series.

Early actinoids show much more variable oxidation states and
significantly lower ionisation enthalpies due to available 5f electrons.




L

When comparing Actinoids to Lanthanoids, which statement

accurately describes their similarities across the series?

A Actinoids perfectly mirror Lanthanoid behavior starting immediately
from Actinium.

B The 5f electrons are more effectively shielded than 4f electrons,
reducing their reactivity.

D Early actinoids possess significantly higher ionisation enthalpies than
early lanthanoids.
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Key Takeaways

e The 5f electrons are poorly shielded compared to 4f,
giving early actinoids lower ionisation enthalpies and
allowing greater participation in bonding.

e Extreme radioactivity shrinks study windows to minutes
(and quantities to nanograms) for later elements, with

true Lanthanoid resemblance only emerging in the
second half of the series.
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