ADVANCED H GHER 1 Vol grav
Volumetric Analysis

The Milli-Mole Method

1000 cn® xM sol ution contai ns x nol e sol ute
O 1 cn® xM sol ution contai ns x/ 1000 nmol e sol ute
O v cn® XM sol uti on contai ns xv/ 1000 nmol e sol ute
= XV mlli-noles

Hence : -

[ No.of milli-moles = volume x molarity

Practice Probl em

55.01 cn® 0. 2M Sodi um hydroxi de were required to neutralise
25.00 cn® Nitric acid.

Cal cul ate the nolarity of the Nitric acid.
Answer

No. of mnols NaCH

55.01 x 0.2

= 11 mnols

NaOH + HNO; -> NaNO; +  H,0
From t he above equation :

1 nol NaCH conbines with 1 nol HNO;

= 11.0 mnol NaOH conmbine with 11.0 m nol HNG;

= no. of mnols HI\Qin 25.00 cn® nust be 11.0 mnol s

=> molarity = no. of mnols
vol une
= 11
25

0.44 nol |-1



ADVANCED H GHER 2 Vol grav
Preparing a Standard Solution

Qur first experinment will be to find the exact nolarity of a solution
of Sodi um hydroxide. To do this, we need to titrate the Sodi um
hydroxi de with a solution of acid of exact concentration - a prinmary
st andar d.

W will use Oxalic acid GH,Q, for the follow ng reasons:

* It is highly pure
* It is stable
* . .
It is soluble in water
* It is a solid and can therefore be wei ghed accurately
* It has a high fornmula mass (126)
Wei ghing small nmasses is innaccurate.
Met hod:

W need to prepare 250 cn® of Oxalic acid solution of approxinate
molarity 0.05 nol |-1

1. Cal cul ate the mass of xalic acid required.

250 x 0.05
12.5 m nol es

No. of m nol es

=> No. of nol es = 0. 0125 nol es
= Mass = 126 x 0.0125
= 1. 575¢g

2. Wi gh out, in a weighing bottle, approxinmately 1.575g of
Oxalic acid to an accuracy of 4 decinal places e.g. 1.5438g.

3. Transfer the Oxalic acid crystals to a 250 cn® volunetric flask
and nmake up to 250 cn® with water.

4, Calculate the nolarity of the primary standard.

Say we wei ghed out 1.5438g of Oxalic acid:

No. of nples of Oxalic acid in 250 cn® = 1.5438
126
=> No. of nmoles of Oxalic acid in 1000 cnB = 1.5438 x 4
126
= 0. 0490 nol

= Mol arity 0.0490 nol |[-1
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5. Titrate the 0.0490 nol |-1 Oxalic acid solution froma burette
into 25 cnB of the Sodi um hydroxi de sol ution containing a few
drops of Phenol phthal ein indicator (pink to colourless at the
end point).

Cal cul ation of results

Say 22.65 cn® 0.0490 nol |-1 Oxalic acid are required.
2 NaOH + GCHO, -> N,GO + 2 HO

22.65 x 0.0490
1.10985 m nol s

No. of mnpls Oxalic acid

=> No. of mnbls NaCH 2.2197 mnol s

=> Mlarity of NaCH = no.of mnols
vol une

2.2197
25. 00

= 0.0888 nol | -1

A solution of accurately known concentration, |ike the 0.0888 nol |-1
sol uti on of Sodi um hydroxide, is known as a standard sol ution.

Redox Titration

Qobject : To find the nolarity of a Sodi um sul phite sol ution by

titration with 0.02 nol |-1 Potassium
t et raoxymanganese( VI |)

Met hod :

1. Fill a burette with the Sodi um sul phite sol ution

2. Pipette 25.00 cn® 0.02 nol |-1 Potassiumtetraoxymanganese(Vll)
into a conical flask then add 10 cn® 10 nol |-1 Sul phuric acid.

3. Titrate till the purple colour of the tetraoxymanganese(VIl) ion

is discharged. The reaction is self-indicating.

Cal cul ati on of results:

Say the volune of Sodi um sul phite required was 24.93 cn$
5S8Q;2- +  2MQ, + 6H -> 5802 + 2w2+  + 3HO

0.5 mnols

No.of mnmols MiQ- = 25.00 x 0.02

2.5 x 0.5
1.25 mnol s

= No.of mnols SO;2- in 24.93 cn?

0.05 nol |-1

=> Mlarity = no.of mnmols = 1.25
vol une 24. 93
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Complexometric Titration

oject : To determne the percentage of Nickel in a Nckel (I1)

salt by titration with
0.1 nol 1-1 EthyleneD am neTetraAcetic acid (EDTA)

Met hod :

1. Fill a burette with 0.1 nol |-1 EDTA.

2. Wei gh out accurately, in a weighing bottle, about 2.50g of
the N ckel (1) salt.

3. Transfer the Nickel (I1) salt to a 100 cn3 volunetric flask and
nmake up the volune of the solution to 100 cn® with water.

4. Pipette 25.00 cn® of this solution into a conical flask.

5. Add Murexide indicator to the Nickel (lIl) solution in the conical
flask. The indicator fornms an unstable yell ow conplex with
N ckel (1) ions :
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7.

Titrate the EDTA solution into the N 2+ sol ution.
The EDTA reacts with the N2+ ions in a 1:1 ratio :
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Notice that Ht ions are produced. If these ions were all owed
to build up in solution the reaction would begin to reverse.

Addi tion of about 10 cn® 0.88 Amonia just prior to the end
poi nt renobves these H ions.

Towards the end point the EDTA begins to attack the few

remai ning Nickel (11) ions which are present in the unstable
yel |l ow ' Murexi de-N ckel (11)" conplex |eading to the break
down of this conplex and the reform ng of the purple Mirexide
i ndicator. The col our changes fromyellow to purple at the
end point.

Cal cul ation of results

Say the volunme of 0.1 nol |-1 EDTA required was 40.49 cn® and the
wei ght of N ckel (I1) salt was 2.51g.

O O

O OoOd

No. of mnols of EDTA = 0.1 x 40.49 = 4.049 mnol s
No. of mnols of N2+ in 25 cn® = 4.049 mnols
No. of mmols of N2+ in 100 cn® = 4.049 x 4

= 16.196 mnol s
No. of mnmols of N2+ in 2.51g N 2+ salt = 16.196 mnols
No. of noles of N2+ in 2.51g N 2+ salt = 0.016196 nol es
Weight of N2+ in 2.51g N 2+ salt = 0.016196 x 59

= 0.9569
Percentage of Nickel in Nckel(ll) salt = 0.956 x 100

2.51

38.09 %
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Gravimetric Analysis

oj ect : To determ ne the nunber of noles of water of
crystallisation in 1 nole of hydrated Barium chl ori de
Bad ,. xH,0

Met hod :

1. Weigh out, in a crucible, 2-3g hydrated Barium chl ori de.

2. Heat the hydrated Bariumchloride in the crucible for about
10 mnutes. This drives off the water of crystallisation to
f orm anhydrous Barium chloride Bad , :

Bad ,. xH,0 -> Bad , + xH,O
3. Al'l ow the cruci ble and contents to cool and reweigh.
4. Continue to heat until there is no further loss in nass.

This is called 'heating to constant nass'

Cal cul ation of results

Say mass of hydrated Barium chloride was 2.8092g and nass of
anhydrous Barium chl ori de was 2. 3955g.

No. of noles of anhydrous Barium chloride= 2.3955
208. 3

= 0.0115 nol es

0 Wei ght of Water renoved by heating = 2.8092 - 2.3955
= 0.4137g
O No. of noles of Water renoved = 0.4137
18
= 0.0230 nol

Hence 0.0115 npol Bariumchloride are conbined with 0.0230 nol Water
Hence 1 mol Bariumchloride is conbined with 2 nol Wat er

Hence the formula is Bad ,. 2H,0



