4.1 Position in the Periodic Table A
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Mapping the Transition and
Inner Transition Elements:

An architectural breakdown of

@ @ ﬂ m @ a @m |@"‘ Groups 3-12 and the f-block
pooooasoal




The d-Block: Core Architecture & IUPAC Definition

Electronic Configuration & IUPAC Definition
Transition metals are defined as
(n=-1)d*1° ng =2 metals which have an incomplete d
subshell in either a neutral atom or in
their ions.

The penultimate (n-1) energy
level receives electrons.

Note: Originally named transition because
their chemical properties transition
Exception Pd: 4d® 5g between the highly electropositive s-block
and electronegative p-block.
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The f-Block: Inner Transition Elements A
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(MEZ2 ) 4 ( R="THEE " ns?

. YVZ - \\ Positioned in a separate panel
Y at the bottom of the periodic
» A \ table.

/ These elements involve the

/ progressive filling of the deeply
/ buried 4f and 5f orbitals, placing
i them inside the transition

\ i framework.
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Mapping the Four Transition Series

3d Series

4d Series

5d Series

'
=block gap 6d Series

Rf (Z=104)

Y
f-block gap



The Inner Transition Series: 4f vs 5f

Lanthanoids

4f Series (Ce to Lu)

Follows Lanthanum (La)

- Silvery white soft metals, closely
resembling one another.

- Exhibit one primarily stable oxidation
state (+3).

Actinoids

SimSeries (Th to Lr)

Follows Actinium (Ac)

- All members are radioactive.
- Chemistry is vastly more complicated

due to a wide range of oxidation states.

- Short half-lives for heavier members.
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Diagnostic Comparison: d-Block vs. f-Block

m d-Block (Transition)
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Large middle section

f-Block (Inner Transition)

Position (Groups 3-12) Separate bottom panel
Orbital Filling Penultimate shell (n-1)d Pre-penultimate shell (n-2)f
Series Types 3d. 4d. 5d. 6d Lanthanoids (4f), Actinoids

(5f)

Chemical Behavior

Highly variable between
individual elements

Lanthanoids highly similar;
Actinoids highly radioactive




Exam Strategy: Mnemonics & NEET Traps

Science Teacher Very Cruel
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A The Definition Trap

Zn, Cd, and Hg are NOT considered
transition metals.
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& The Stability Exceptions

Half-filled and fully-filled orbitals
provide extra thermodynamic
stability.

{Cr: 3d° 481}: {Cu: 3d"° 481E




Quick Revision: Block Positions at a Glance A
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General Formulas

(d = (n-1)d™0 ns™2
_— f = (n-2)f4 (n-1)d*" ns?
Periodic L (_ ) ( ,)' _

Geography

e d-block = Middle Table

(Groups 3-12)
e f-block = Bottom Panel

\, . : . V.

—

Blocks

The Big Anomalies

Strictly Non-Transition:

Zn, Cd, Hg (d")
Stability Shifts:
Cr (d®), Cu (d")

h W

Mastering these positions unlocks oxidation states, enthalpies, and coordination chemistry.
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