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Titration of Ferrous lron in Mohr's Slt
dard Solution of K,Cr,O; or KMnO,

mdple: Itis @Gt hiFh f_f-'lTOUS iron is O_Xidised to ferric iron by the oxidant
L0050 n0,.In this titration the indicator electrode is a platinum electrode dipped into a
y .'!l soluti { Mohr's salt. To complete the cell, this electrode is connected with a sturated
Mdﬁ{fﬂde through KCl salt-bridge. The electrochemical cell thus formed is

"2 Potentiometric
against a Stan

a redox titration in W

(-)
p+|Hg|Hg1CIz{S)IKCI(nq) (saturate

electrode is connected to the positive te

 henegalive terminal of the potentiometer.
Aknown votume of acidified Mohr's salt solution
From the burette, standard solution of KMnQ,4 or K;Cl‘zO? is added to this Mohr's salt
ation the solution contains a mixture of Fe** and Fe3* ions

- ;h;mman}'imtnntdurh\g the titr.

: ‘..l'-llphﬁ_num-\'flre initand this formsa reversible electrode (indicator electrode). The progressive

s of chrzo?. or KMnOjy will cause a change in E.M.F. of the cell because the ratio Fe?* /Fest
inst the titre added, the curve that is obtained shows

[fthe EM.F. of the cellis plotted aga
hed. Thus from the slope, equivalence point

o when the equivalence point is reac
ed. The overall reaction taking place when K,Cr,Oy is used as oxidant is as below:

2+ (+) i+
d)lFe” (aq) .Fe (aqllp
heplainum rminal and calomel electrode is attached
is taken in a beaker and to it platinum wire

sgulestslup

pbedetermin
24+ + 2- - 3+ 3+
6Fe  + 14H + Cr,0, * 14 =20 + 6Fe +7H;0

The EM.F. of the cell is given by the following equa tion.

- F.3 _
Ecen= Ege +[ F92+ E slomel

+0.591 logyp FE>*
Fe2+ Fe2+
[Fe?*] = [Fe3*],sothe above euqa

- Ecnlnrnel

_ 3+
EL'EU - EOF:: /
tion stands as

| Atthemid-point of the titrations,
E

ce

Thus from the volume of titrant required at the
eence calomel electrode and standard electrode,
fﬁlrg-ﬂgain, from the value of E.M.F. at the mid- point of
{#/Fe system can be evaluated putting value of potential 0

Apparatus Required:

(i) Potentiometer

(8) Platinum electrode

t(:i]) glomelelectrode

%) Beaker, burette and pipette
() Salt-bridge. P

el
et il o v
E Y R Y -J.-‘..
= ] -:5'."'\'
L .‘.'q.'if‘{"hll:l

= EﬂFe3+ / Fe2+ = Lcalomel (A)
equivalence point and knowing the potentials of
concentration of ferrous iron in the solution can
titration standard redox potential of

f reference electrode in equation (A).
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Chemicals Required:

(i) (N/10) Mohr's salt solution
(i) (2N)H,SO0,
(iii)y (N/2) K,Cr,0;/(N/2) KMnO,

Procedure: 20 ml of (N/10) Mohr’s salt solution is taken in a beaker. A clean platinum =
electrode is inserted into it. This beaker is connected with a saturated calomel electrode througha = =
salt-bridge. The two electrodes are connected to the two terminals of the potentiometer. Froma
burette, K,Cr,0; or KMnO, solution is added to the solution of Mohr’s salt, 4 drops ata time. The
solution is stirred well and the E.M.F.is noted. Finally the graph of E.M.F. versus volume of oxidant =
(K,Cr,0, or KMnO,) added is plotted (figure below). The equivalence point and mid-point ofthe =

ol

titrations are recorded.
Results and Calculations
At Room Temperature:
Volume of Mohr’s Volume of K,Cr,0, E.M.F.
salt solution taken or KMnO, added
20 ml 0.0
20 ml 0.2
20 mi 0.4
20 ml 0.6
Calculations

Let S, be the strength of oxidant and V, beiils volume al equivalence point. Thus
S, (N/2) K,Cr,0; or KMnO, x V=20 % 5,
where S, is the strength of Mohr’s salt solution.
_ SI * Vl
27 20
From the graph, E.M.F. al mid-point of titration (V/2) is calculated and from equation (A)

standard redox potential (E? . >* ;)iscaleulated.
Fe2+
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