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Exp. No Aim

QUANTITATIVE ANALYSIS

1 Prepare 250 ml of 0.1MSolution of Oxalic Acid From Crystalline OxalicAcid

2 Determination of Concentration/Molarity of KMnO4 Solution byTitrating it
against a 0.1M Standard Solution of Oxalic acid

3 Determination of Concentration/Molarity of KMnO4 Solution by Titrating it
against a Standard Solution of Ferrous ammonium sulphate

QUALITATIVE ANALYSIS

- To Identify the given inorganic salt [Ba(NO3)2]

5 To Identify the given inorganic salt [Pb(CH3COO)2]

6 To Identify the given inorganic salt [Pb(NO3)2]

7 To Identify the given inorganic salt PbCI2

8 To Identify the given inorganic salt MgSO4

9 To Identify the given inorganic salt ZnCl12

10 To Identify the given inorganic salt ZnSO4

11 To Identify the given inorganic salt [(NH4)3PO4]

12 To Identify the given inorganic salt NH4Br

13 To Identify the given inorganic salt [(NH4)2CO3]

14 To Identify the given inorganic salt [Sr(NO3)2]




ORGANIC COMPOUNDS

15 To Identify functional group of Aldehyde (-CHO )

16 To Identify functional group of Ketone (-CO-)

17 To Identify functional group of Alcohol (-OH)

18 To Identify functional group of Carboxylic acid (-COOH )




EXPERIMENT 11.1

@ Prepare 250 ml of 0.1 M solution of oxalic acid from crystalline oxalic acid.
THEORY

COOH
Molecular mass of crystalline oxalic acid | | .2H,0 (=126

COOH
Hence, for preparing 1000 ml of 1M oxalic acid, weight of oxalic ncid crystals
required = 126 g
. For preparing 250 ml of 0.1M solution,
126

oxalic acid crystals required = 1000

x 250 x 0.1 = 3.150 g.

APPARATUS

Watch glass, analytical balance, weight box, fractional weight box, 250 ml beaker, glass rod,
250 ml measuring flask and wash bottle.

CHEMICALS REQUIRED
Oxalic acid crystals and distilled water.

PROCEDURE

1. Take a watch glass, wash it with distilled water and then dry it.

2. Weigh the clean and dried watch glass accurately and record its weight in the note-
book.

3. Weigh 3.150 g oxalic acid on the watch glass accurately and record this weight in the
notebook.

4. Transfer gently and carefully the oxalic acid from the watch glass into a clean 250 ml
measuring flask using a funnel. Wash the watch glass with distilled water with the
help of a wash bottle to transfer the particles sticking to it into the funnel [Fig. 11.14].

The volume of distilled water for this purpose should not be more than 50 ml.

5. Finally wash the funnel well with distilled water with the help of a wash bottle to
transfer the solution sticking to the funnel into the measuring flask [Fig. 11.15].

6. Swirl the measuning flask till solid oxalic acid dissolves.

7. Add enough distilled water to the measuring flask carefully, upto just below the etched
mark on it, with the help of a wash bottle.
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Fig. 11.14. Transferring oxalic Fig. 11.15. Adding water.
acid to the flask.

8. Add the last few drops of distilled water with a pipette or a dropper until the lower
level of the meniscus just touches the mark on the measuring flask [Fig. 11.16].

9. Stopper the measuring flask and shake gently to make the solution uniform through-
out. Label it as 0.1 M oxalic acid solution [Fig. 11.17].

Fig. 11.16. Adding last Fig. 11.17. Standard solution
small amount of water dropwise. of oxalic acid.
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Bxperment B.1

Aim

To determine the concentration/maolarity of KMnO, salution by titrating 1L against
1 0.1 M standard solullon of oxalle acld.
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Reactions of oxalic acid

A. Chemleal equations

Reductfon half reaction : 2HMnO, + 3H,SO, — K,SO, + 2MnS0, +3H,0+ 5 |0]

Oxidation half reaction : H,C,0, + [0] —2£— 2C0,+ H,0] * 5

2KMnO, + 311,50, +51L,C,0,— K,SO, +2MnS0, + 8IL,O+ 10CO,

B. Ionle equatlon

Reducilon half reaction:  MnO; + 5e” + RH'— Mn™" + 4H,0] x 2

Oxidation half reaction: C,0,—2C0, + 2c’| %5

2 MnO, + 5C,0; + 16H"— 2Mn"" + 10CO, + 8H,0
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Material Required

Oxualic acled x
Potassfiun x
permanganate | {
L=
L.

Sulphurie acld

* Measuring Mlask (250 mL): One
* Burctte (50 mL) : One
* Burclte stand : One Q
{ © Plpette $0ne L« Oxallcactd : As per need
* Conlcal flask : One "*. * Polassilum permanganate
* Funncl : One "\, solutlon ¢ As per need
¢ Weighing bottle : One !, * 1,0 M Sulphuric acld : As per need
* Glazed Ule{white) : One .
* Bumer : One
* Wire gauze : One
* Chemlcal balance : One
Procedure

A. Preparation of 0.1 M standard solution of oxalic acld

Prepare 0.1M oxalic acld solutlon as mentloned In experiment
2.1(Unit 2, Class XI. Laboratory Manual)

B. Titration of oxalic acid solution against potassium
permanganate solution

M Rinse and Nl a clean buretle with polassium permanganate
solution. Remove the air bubble, iFany, from the nozzle of the
burclte by releasing some solution through I, The burctte
used In the permanganate Utration must have a glass stop
cock as rubber s attacked by permanganate fons.

() Take 10 mL of 0.1 M oxalie acld solution in a conieal flask
and add half of the test tube full (= 5mL) of 1.0 M H,SO,
to It to prevent the formatlion of any precipitate of
manganese dioxide during the course of the titration.

(i) Heat the oxallc acid solutlon upto 50°- 60°C before ttrating
it with potassium permanganale solution taken in the
burette. To Iincrease the visibility of the colour change, place
the conical flask containing the solution to be titrated over
a white glazed tlle kept below the nozzle of the vertically
fitted burette.

(v) Note the Initlal reading of the volume ol permanganate
solution In the buretle and add It In small volumes to the
hot oxalle acid solution while swirling the contents of the
Mask gently. The violel colour of permanganate solution Is
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discharged on reaction with oxalic acid. The end point is
indicated by the appearance of permanent light pink colour
duc to a slight excess of permanganate solutlon.

(v) Repeat the ttration till three concordant readings arc
obtained. Since the solution of KMnO, Is of dark colour,
the upper meniscus should be considered for noting the
buretle readings.

(vi) Record the readings as shown In observation Table 6.1 and
calculate the strength of potassium permanganate solution
In mols/litre.

Table 6.1 : Titration of potassium permanganate solution
against standard oxalic acid solution

‘ \
Sl. No. | Volume of Oxalic Burette readings Volume (V) of
acid in mL EMnO, used
Initial (x) Final () V= (y-x) mL

_ )

Calculations 6/1 0

() The strength of the unknown solution in terms of molarity
may be determined by the following equation. )
aMV, =a MV, (6.1)

For oxallc acid vs potassium permanganate titration:

a, = 2. (the number of electrons lost per formula unit of
oxalic acld in a balanced equation of half cell reaction)

a, = 5, (the number of electrons galned per formula unit
of potassium permanganate in the balanced equation
of hall cell reaction)

M, and M, arc the molaritles of oxalic acld and potassium
permanganate solutions used in the titration.

V, and V, are the volumes of oxalic acld and potassium
permanganate solutions.

a3 [
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On putting the valuc of a, and a, In equation 6.1 we get

Oxalic acid KMnO,
2M\V, = 5M,V,
_ 2MV
M = (6.2)

2

We can calculate the molarity of potassium permanganate
solution by using equation 6.2. Strength of the solution is given by
the lollowing equation:

Strength = Molarity x Molar mass

Result

() Molarity of KMnO, solutlon Is
(1) Strength of KMnO, solution is

Precautions

(a)
(b)
(c)
(d)

(c)
()]

(@
(h)

[ll
)
(k)

Always rinse the burette and the pipetie with the solutions to be taken In them.
Never rinse the conleal flask with the experimental solutions.
Remove the alr gaps Ifany, from the burelte.

Never lorget to remove the funnel from the burette before noting the Initial reading
of the burette,

No drap of the liquid should hang at the tip of the burette at the end point and
while noting reading,

Always read the upper meniscus for recording the burette reading In the case of
all coloured solutions.

Never use pipetie and burette with a broken nozzle.

Lower end of the pipette should always remain dipped In the liquid while sucking
the lquild.

Do not blow out the last drop of the solution from the jet end of the piy 7/.] 0
The strength of the solution must be ealeulated up to the fourth decin

Do not forget to heat the mixture of oxalic acld and H,SO, solutions between 5. _
while titrating It against potassium permanganate. JI
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ExPERIMENT 6.2

Aim

To determine the concentration/molarity of KMnO, solution by

titraling it against standard solution of ferrous ammonlum
sulphate.

Theory

Like oxalle acld. ferrous ammonium sulphate also acts as a

reducing agent in the titration against potassium permanganate.
The reaction which takes place Is given below :

(a) Chemical equation
Reduction half reaction : 2 KMnO, + 3H,SO, —s K,SO, +2 MnSO, + 3H,0 + 5 |0]

Oxidation half reaction :2 FeSO, (NH,), SO,.6H,0 + H,SO, +[0]— Fe, (SO,),+2(NH,), SO,
+13H,0]|x5

2KMnO, + 8H,S0, + 10FeSO, (NH,), SO, . 6H,0 — K,SO, + 2MnSO, + 5Fe,(SO,),
+ 10(NH,),SO, + 68H,0

(b) Ionic equation

Reduction half reaction : MnO; + 5¢” + BH' —; Mn?" + 4H,0
Oxidation half reaction : Fe** — Fe™ + ¢’ |x5

MnO," +5F¢* + 8H' — Mn™ + 5Fc™ + 4H,0
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Material Required

Potassium
permanganale

Sulphuric acld

X

¢ Mecasuring flask (250 mL) : One
* Burette (50 mL) : One e Potasslum
* Burette stand One "% permanganate solution : As per need
* Pipette One Y * Dilute sulphuricacid : As per need
* Conical flask :  One h| * Ferrous ammonium
* Glazed tlle (white) one || sulphate : As perneed
* Funnel One
* Welghing bottle One

Procedure

A. Preparation of 0.05 M, standard solution of ferrous
ammonium sulphate

(Molar mass of FeSO,(NH,),SO, . 6H,0=392 ¢ mul"].

() Weigh 4.9000 g of ferrous ammonium sulphate and
transfer It Into a 250 mL measuring flask through a funnel.
() Transfer the solid sticking to the funnel with the help of
distilled watcr into the flask and add dilute H, SO, into the
Mlask drop wise to get the clear solution.
() Shake the flask till the substance dissolves and make the
solution upto the mark.

B. Titration of ferrous ammonium sulphate against
potassium permanganate solution

() Rinse and [ill the clean burctte with potassium
permanganate solution. Remove air bubbles If any, from
the burette tip by releasing some solution through It.

() Take 10 mL of 0.05 M [errous ammonium sulphale solution
In a conlecal flask and add half test tube (= 5 mL) [ull of
(1.0 M) H,SO, to L.

() Titrate the above solution with potassium permanganate
solution till the colour of the solution changes to permanent
pink. Swirl the content of the flask during the titration.

(lv) Repeat the Uitration, untll three concordant readings are
oblained.

(v} Record the readings as shown in observation Table 6.2 and
calculate the strength of potassium permanganate solution
in mols/litre.
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Table 6.2 : Titratlon of polassium permanganate solution agalinst

standard ferrous ammonium sulphate solution

@ Volume of ferrous h
B
AT urcitc Readings Volume (V) of
Sl. No. KMnO, used
solution used for Initial .
each titration tn mL (x) Final (/) V= (y~x) mL
\ J

Calculations

The strength of unknown solution In terms of molarity may be

delermined by the following equation :

aM Vi =aM,V,

M, and M, arc the molarities of ferrous ammontum sulphate
and potassium permanganate solutlons and V| and V, are volumes
of ferrous ammonium sulphate and potassium permanganate

solullons, respectively.

a, = 1, (the number of electrons lost per formula unit of ferrous
ammonium sulphate in the half cell reaction)

a,= 5, (the number of electrons gained per formula unit of
polassium permanganate In a half cell reaction)

Strength can be calculated by the formula given below :
Strength = Molarity Molar mass

Result

The strength of the given potassium permanganate solution is

g/L.

Precautions

solution.

ATATATATATATAN
ddddddd

(b) Other precautions are same as that In Experiment 6.1.

(a) Always use a fresh sample of ferrous ammonium sulphate to prepare its standard

a7 B
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