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WHY STUDY DESCRIPTIVE CHEMISTRY OF
TRANSITION METALS

Transition metals are found in nature
— Rocks and minerals contain transition metals.

— The color of many gemstones is due to the presence
of transition metal ions.

* Rubies are red due to Cr
» Sapphires are blue due to presence of Fe and Ti
—Many biomolecules contain transition metals

that are involved in the functions of these
biomolecules

* Vitamin B12 contains Co

* Hemoglobin, myoglobin, and cytochrome C contain
Fe



WHY STUDY DESCRIPTIVE CHEMISTRY OF
TRANSITION METALS

Transition metals and their compounds have many useful
applications

— Fe is used to make steel and stainless steel

— Ti is used to make lightweight alloys

— Transition metal compounds are used as pigments
* TiO, = white
* PbCrO, = yellow
* Fe,[Fe(CN)]; (prussian blue)= blue

— Transition metal compounds are used in many
industrial processes.



d - BLOCK ELEMENTS

The elements in the Periodic Table which correspond to the
d sublevels filling are called d block elements.

These elements are also known as “transition elements”

d block transition elements

f block transition elements




TRANSITION ELEMENTS
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FIRST TRANSITION SERIES

Scandium, Sc; 3B(3) Titanium, Ti; 4B(4) Vanadium, V; 5B(5)

Chromium, Cr; 6B(6) Manganese, Mn; 7B(7)

<t

Iron, Fe; 8B(8)

Copper, Cu; 1B(11) Zinc, Zn; 2B(12)



ELECTRONIC CONFIGURATION

[Ar]3d1-104s1-2
Element Configuration
Sc ‘Ar]3d14s?
Ti ‘Ar]3d?4s?
V ‘Ar]3d34s?
Cr ‘Ar]3d°4s!
Mn 'Ar]3d~4s?

[Ar] = 15%2522p®3523p®



ELECTRONIC CONFIGURATION

Element Configuration
Fe 'Ar] 3d%4s?
Co ‘Ar] 3d74s?
Ni Ar] 3d%4s?
Cu Ar]3d104s!
Zn Ar]3d104s2

[Ar] = 15%25%22p®3s23p°



ELECTRONIC CONFIGURATION OF IONS

* Electronic configuration of Fe3*

Fe — 3e  — Fe3* valence ns e”’s
[Ar]3d64s2 [Ar;3d® removed first, then
n-1de’s

* Electronic configuration of Fe?*

Fe — 2e- — Fe?* valence ns e”’s removed

[Ar]3d64s2  [Ar]3dE first

1. Ni*? 2. Cu*? 3.Zn*3 4. Cr+?



OXIDATION STATE

The most stable oxidation states are in red, rarer oxidation states
3 4 5 6 7 8 9 10 11 12

Sc Ti Vv Cr Mn Fe Co Ni Cu 2n
1 1 1 1 1 1 1
2 2 2 2 2 2 2 2 2
3 3 3 3 3 3 3.7
4 4 4 4
5.5 5 //
s o T
> ,

Maximum at Mn(VIl)




Colored lons

Scandium, Sc; 3B(3) Titanium, Ti; 4B(4) Vanadium, V; 5B(5)

Chromium, Cr; 6B(6) Manganese, Mn; 7B(7)

vt

Iron, Fe; 8B(8)

Nickel, Ni: 8B(10)

Copper, Cu; 1B(11) Zinc, Zn; 2B(12)



Colored lons

The highest oxidation state for
Mn equals its group number.

Transition metal ions are
often highly colored.




Colored lons
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3d orbital Octahedral
Ground state Complex

[Sc(H,0)]*2




Colored lons

iS¢ = [Ar] — i
Sc*2 = [Ar] _

d-d Transition

/) e

3d orbital Octahedral
Ground state Complex




Colored lons

lon Outer E. C. Nos of unpaired e Colour
Sc [Il] 3d° 0 Colourless
Ti [11] 3d! 1 Purple
V [} 3d? 2 Green
Cr [Il1] 3d? 3 Violet
Mn [lll] 3d* 4 Violet
Fe [Il] 3d° 5
Cu [I] 3d10 0 Colourless
Zn [IN] 3d10 0 Colourless




Colored lons

Charge Transfer Transition




1. ELECTRONIC CONFIGURATION OF Cr IS ........

A. [Ar] 3d* 452

B. [Ar] 3d° 45!

C. [Ar] 3d® 45°

D. [Ar] 3d° 452

2. Colour of ion is due to

A. d-d Transition

B. Charge transfer transition

C. BothA&B

D. Ligand Transfer Spectra




3. Compounds of ions are colourless

A. Cull] B. Ni [ll]

C.Cu [N D. Fe [II]

4. Compounds of ions are colour

A. Zn [l] B. Sc [I]

C.Cu[l] D. Cr [Ill]




Magnetic Character

e PARAMAGNETIC SUBSTANCES:
e DIAMAGNETIC SUBSTANCES:

e FERROMAGNETIC SUBSTANCES: [ Fe, Co, Ni]



c‘ 3

"o p) A 6 q‘j VN. =
\"“ dh '-’7 l“’e‘.

,"-'
¥

f‘r:_m& :
HETUE M @

«g?
qSNAH nglﬁguasa Eﬁ@‘l!

2
A
W
.HA"‘

i . Lo
: EEW
'. . v e
-

-
2
7

e

R
iy

{17

Thank You...



