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2- Prepare 0.01 N standard Na,C,0, solution in 250 mL of

distilled water.

Nxeqwt x V F.wt of Na,C;0,
Wt ——— @D eqwtof NayC;04 :%“

1000

134 2x23 +2x12+4x16
O.OIX‘27X 250 = 2

1000 =67 g/mol
=0.1675 gm

Dissolve 0.1675 gm of Na,C,0, in 250 mL of distilled water

to obtain 0.01N Na,C,0, solution.
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Calculation
At the equivalence point

no. of milliequivalence of KMnO, = no. of milliequivalence of Na,C,0,

Ny % V) ramo, = (Ng X Vy)maco,

Niawo, X Y= 0.01 X 5

0.01 X 5
Y

Nimmo, =( ) eq/Ls

Nkwmo, =
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Experiment No. 6

Preparation and standardization of 0.01N KMnO,

solution by standard sodium oxalate (Na,C,0,)
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Oxidation — Redu

These include all reactions involving transition of electrons

between the reactants.

Oxidation: M

Reducing
agent

M™ + ne n=1,2,3...

Example:
* Fe'? —— Fe*® + 1e

Cu™l——Cu'? + 1e

Reduction: M+

ne M

Oxidizing
agent

Example:
P Mn'’ + 5¢ — Mn*2

Ce™ + 1e Ce*s
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KMnO, is an oxidizing agent, and the oxidation can be

occurring in acidic and neutral medium as the following:

1- In acidic medium
KMnO, is reduced in acid solution and the color changes from

purple to colorless.

MnO; + 8H' + Se Mn*? + 4H,0
Purple Colorless
M.wt 158

Eq.wt KMnO, = = =T =31.6 g/mol
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2- In neutral medium

MnOy + 2 H,0 + 3e MnO, + 40H
Purple Brown ppt.

Mwt 158
=" =352.66 g/mol

Eq.wt KMnO, =
4 s 3

In acidic medium, the activity of KMnO, is high and the
colorless Mn*? ion was formed, while a brown precipitate of
MnO, was formed in the neutral medium, therefore the
detection of the equivalence point in acidic medium was

easier.
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KMnO4 is not a primary standard substance, i.e. it is not
possible to prepare a standard solution of KMnO, by accurate
weighing, therefore, the prepared solution of KMnO, must be
standardized before use; because it is difficult to obtain

KMnO, in pure state and free from MnO,,.

There are several primary standard substances for
standardizing of KMnO, such as arsenious oxide (As,0,),
K,[Fe(CN),] and sodium oxalate (Na,C,0,), but Na,C,0, is

the most popular.
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e complete reaction of Na,C,0, in acidic medium with

KMnO, during the titration process is as the following:

KM, + SN C,0 + SELS0, e s 2MASO, + K5O, +$NayS0, +10C0, +8,0
Oxidation C,047 200, + 2 x5
Reduction MnO,; + 8H' + Se — Mn™? + 4H,0 x2

2MnO, + 5C,0,2 + 16 H"

2Mn*™ + 10CO, + 8 H,0

This reaction is called Reduction- Oxidation Reaction (Redox).





