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2.15 Important oxidation- reduction titration reagent 

a) Potassium pennagnate (KMn0
4
) • t useful oxidizing agent. The colour of . agnate (KMn04) 1s mos . 
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Molecular weight of KMn04 
Equivalent weight of KMnO, Number of e. accepted by one molecule ofoxidising agent 
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Potassium pennagnate widely u.sed in acidic medium. In acidic medium, manganese 
in KMno, reduces from Mn•' to Mn ' 2

• The chemical reaction of KM no, in acidic medium represented as follow, 

2KMno, + JH,so, K,so, + 2 Mnso, + JH,o + s [ o] (+7) (+2) 

Among the mineral acids HC!, HNo, and H,so~ only H,so, is most suitable for use 
with potassium pennanganate. Potassium pennanganate cannot be used with HC! because of 
its reducing action and cannot be used with HNo, because HNo, is itself oxidizing agent. 
The redox titration with KMno, can be perfonned using reducing agent like FeSO,, oxalic acid, etc. 

The reaction with FeS04 is 

2KMno, + 10 Feso, + 8H,so, ---. K,so, + 2Mnso, + SFe,(so,i, + SH,o 
Ferrous sulphate Ferric sulphate The reaction with oxalic acid is 

2KMno, + SH,c,o, + JH,so, ---. K,so, + 2Mnso, + 10 co,+ SH,o 

In redox tilration with KMno,, colour changes from pink to colourless due to 
fonnation of colourless K,so, and 2Mnso, . The advantage of P<Jtassium P<nnanganate is 
that it itself act as an indicator. The following are drawbacks of its, 

i) Its solution protected from sunlight. 
ii) It is less stable in alkaline and acidic medium. 
iii) It cannot be used as a primary standard. 
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b) Potassium dichromate (K2Cr201) 
Potassium Dichromate is strong oxidizing agent and more useful than K.Mn04. 

Potassium dichromate is a salt of chromic acid K Cr20 7• The chemical reaction of Potassium 
dichromate in acidic solution gives three atoms of oxygen. 

K2Cr201 + 4H2S04 K2S04 + Cr2(S04)3 + 4H20 + 3[0] 
The ionic reaction represented as 

Cr
2 

0 7 
2· + 14H+ + 6e· -+ 2Cr3+ + 7H20 

(+6) (+3) 

During reaction of potassium dichromate in acidic solution, a molecule of potassium 
dichromate gain 6 election and oxidation state of chromium reduces from +6 to +3 . 
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The acidic solution of K2Cr2~ with Ferrous ammonium sulphate (Mohr's salt) 
undergo following chemical reaction. · · · 

K2Cr20 7 + 6 FeS04 + 7 H2S04 K2S04 + Cr2 (S04)3 + 7 H20 + 3Fe2 (S04)3 

Potassium dichromate solution is stable towards light and used as a primary standard. 

c) Iodine ('2) solution 
Iodine is mild oxidizing agent and oxidizes ions such as thiosulphate(S20t), sulphite 

(SO{), arsenite (ASO/) and Ferrous ions quantitatively in neutral or moderately acid 
solution. There are two types of titration involving iodine namely iodimetry and iodometry. 

l2 + 2e·-+ 2r 
I) lodlmetry: The titration in which standard iodine solution is used as oxidant and directly 
treated with a reducing agent is known as Iodimetry. It includes the determination of 
thiosulphate, sulphilite, arsenites, etc. 
The reactions involved are 

12 + 2S2O/ -+ S4O{ + 21" 
12 + sot +H2O -+ sol + 2w + 2r 
l2+AsO/ + H2O --+ AsO/ + 2W + 21" 

II) lodometry: The titration in which Iodine is liberated by oxidation of an iodine ion ( usually 
potassium iodide) by a strong oxidizing agent in neutral or slightly acidic solution. 

Cr2O, + 61" + 14W ---+ 2Cr3+ + 3h + 7H2O . 

2Mn04· +tor+ 16ft ---+ 2Mn2
+ +Sh+ 8H20 

Br2 + 21" ---+ 2Br" + h 
Iodine is involved in an equivalent amount and is titrated with a standardized solution of a 
reducing agent, generally sodium thiosulphate. 
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