1.4.1. Latimer Diagrams (Reduction Potential Diagram)
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A Latnmer diagram of an element presents redox potential data for a series of ﬂﬂﬂpom‘dm’ left. In species

in different nxiﬁdatian states. The most highly oxidised form of an element is on
on the right, the element has successively lower oxidation states. The transfer ﬂf‘l‘“’"ﬁ S OO

mmle.mid_ntim state to another in solution is conventionally written as reduction
pomﬁd diagrams for aqueous solutions of some first-row transition metals are given e
Titanium has +3 and +2 oxidation states in addition to the most common +4 oxidation state in 4
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Ti*t is a good reducing agent and it has existence as [Ti(H;0)5)* * under acidic conditions. Tit* ions
are conveniently hydrolysed inio TiO2+ and |Ti(OH),)** .

’meﬁum hﬂ% an extensive redox chemistry. Oxidation state of vanadium is found as high as +5. The
44 oxidation state is the most stable one.
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V2+ and V3* are strong reducing agents but only V3*+ is stable in water. V3+ shows good oxidising
properties in concentrated acids only as with decreasing H* ion concentration, the reduction of V3* becomes

difficult.
Chromium has strongly oxidising highest oxidation state of +6. The most stable oxidation staie is

+3, mostly found in its compounds.
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The Cr®* ions in basic solution (Chromate ions, Cr0O,*") are not as powerful oxidising agents as of
Cr** jons in acidic solution (dichromate ions, Cr,0,2") due to decreased H* ion concentration.
‘The Latimer diagram for various oxidation states of manganese ions in basic solution is represented

as
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The values of standard reduction potentials, E° in acidic solution are given according to the
Latimer diagram :
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