—

f

h ExperiMenT No-1
—

Standardize the Given Solution Of NaOH By Volumetric Method.

¥ Principle:

:

It is an acid-base titration HCl is a strong acid and can be titrated with a base.

standard Solution: 0.1 M HCI

Indicator: Phenolphthalein

End Point: " Just Colourless

Equation: HCl+NaOH » NaCl + H,0
Mole Ratio: 1:1

Procedure: @Q%

Take the given HCl solution in burette with t {h‘]é{tg\of funnel and note the initial reading. Pipette
p

4 out 10.0cm’ of NaOH in conical flask. Add 1-2 drops of thalein as an indicator. The solution becomes

pink. Titrate this solution against HCI solution taken i burette. The end point is just colourless. Note the final

reading. Take at least three concordant readings tg @ﬂate the exact volume of acid used.
i

Obsewations and Caleulationss >
i Vol. of NaOH taken in qq@i“@?ﬂask for eachdtitration=10.0cm’.
ii. Vol.ofHCl used ﬁ'om‘hlih):tte foreach titration.

No. of Obs. | Initial Reading | Final Reading | Vol. of HCI used
1. 0.0 10.0 10.0cm’
2. 10.0 20.0 10.0cm®
3, 20.0 30.0 10.0cm’

Concordant Reading = 10.0 cm?

NaOH HCI
MV, = MV,
nj n;

M; X100 = 0.1x10.0
1 1
_0.1X10.0 _

M1 = =0.1 M N

Result: 10.0 W

Given solution of NaOH is 0.1 mol/dm’
Standardize the given solution of H;SO; by volumetric method.
i

O « .~ _.NO
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ExperiMENT No-2

Standardize The Given Solution Of HCl By Volumetric Method.
Calculate The Volume Of This Solution Required To Make 500cm’ Of 0.01 M HCI. p

| Puinciple

Itis an acid-base titration. HC is a strong acidand can be titrated with a strong base NaOH.

Standard Solution: 0.1 M NaOH

Indicator: Phenolphthalein

End Point: Just Colourless

Equation: HCIH+NaOH — NaCl + H,0

Mole Ratio: 1:1 A
A

e

: ~\ ¢
Procedune: B

Take the given HCI solution in buse fi&vﬁith the help of funnel and note the initial reading.
Pipette out 10.0cm’ of NaCH in conical flask g%ﬁl -2 drops of phenolphthalein as an indicator. The solution
becomes pink. Titrate this solution aga solution taken in burette. The end point is just colourless.
Note the final reading. Take at least thfee concordant readings to calculate the exact volume of acid used.

" Obsewations and C b

(i) Vol.of NaOH taken in conical flask foreaghtitration=10.0cm’.
(ii)  Vol. of HClused from bulette foreach titration.

No. of Obs. | Initial Reading | Final Reading | Vol. of HCI used
1. 0.0 10.0 10.0cm’
2. 10.0 20.0 10.0cm’
3. 20.0 300 10.0cm’

Concordant Reading = 10.0 e’

NO.. A_ NO |

I @ Pleasevisit for more dafasat! www.pakcty.ofgm |
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HC] NaOH E
Ml\}] 2 M:Vw —
n n
1\11\ 10 = 0.1x10
]
0.1x10
M, = 0 =0l mol/dm*HCI

Calculation for volume to make 500 cm® of 0.01 M HC:
(Dilution method)

Known concentration = conc.to be prepared

M[V[ = szz
0.1 XV; =0.01X500 |
=0.01 x 500
e 0.1 ,.
Vi = 50cm’ of HCI )\i““—’- |
. .”“x\\ \6_
Result: i Cx
The given HCl solution is 0.1M and SOcu}\g@?thls solution is mixed with 450cm’ of water to make
500cm’ of 0.01 M HCl solution. ~\< S
s /\‘K\\’
Exencise: RO
(i) Standardize the given solution of HCI'by volumetric method.calculate the volume of this solution

required to make 250cm’ 0f 0.05 M HCL.

(ii)  Standardize the given solution of H,SO, by volumeétric method. calculate the volume of this solution
required to make 100cm’ 0f0.05 M H,SO,.

NO )

| - HNO

Please visit for more d&a gt pakcty cm
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The Given Solution Contains 5 Grams Of A Mixture Of NaOH And Na,SO, Dissolved Per |
500cm’. Determine Volumetrically Percentage Of Each In The Mixture. :

b Principle:

tl 5 It is an acid-base titration. In the mixture NaOH is reactive against standard solution of HCI.
0.05 M HCI : . ¢
o% pakcity.org 9::
Indicator: Phenolphthalein | -
R :(J‘
End Point: Just Colourless ©E~°
205
Equation: HCHNaOH——, @¥aCl + H,0
»’_\%ZS
Mole Ratio: 1:1 A NS

Procedure: Q@@ﬁ@

Take the given HCl solution in burette with the help of funnel and note the initial reading. Pipette out
10.0cm’ of NaOH and Na,SO, mixture in conical flask. Add 1-2 drops of phenolphthalein as an indicator. The

solution becomes pink. Titrate this solution against HCI. The end point is just colouriess. Note the final reading.
Take at least three concordant readings to calculate the exact volume of acid used.

Obserwvations and Caleulabions:

(i)  Vol. of mixture taken in conical flask for each titration=10.0cm’.
(ii)  Vol. of HCl used from bulette for each titration.

No. of Obs. Initial Final Reading | Vol. of HCI
Reading used
1. | 0.0 10.0 10.0cm’
2 10.0 20.0 10.0cm’
‘- 20.0 30.0 10.0cm’
Concordant Reading = 10.0 cne’

o

’ B

O ey N, : NO, ., _—~_, NO, NG, A
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NaOH HC(C

M,V, | M,V,
N ny

M X100 . 0.05X10
! l
M, = 0.05 mol/dm’ of NaOH
2 Amount in g/dm’ = molarity x mol. mass of NaOH
T !' =0.05x 40
g, 2 g/dm’

: 3 : . .
S00cm” solution contain mixture = 5g
¥

, 5 -
|' 1000cm’ solution contain mixture = 500 X 1000 b

; =10 g/dm’ -
Yage of NaOH =10 X100 = 20%_

5N -

AS)
%age of Na,SO, =100 - 20 F80%

Result: 0 ;

: RS2
The given mixture contains 20% NaOH anq_;%@/ﬁazso“.
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The Given Solution Contains 2.5 Of A Mixture Of Oxalic acid and
Sodium Oxalate Per 250cm’. Find Out % age Composition Of Mixture.

' A

Principle;

It1s an acid-base titration. In the mixture, oxalic acid will react with a standard base.

0.1 M NaOH
Phenolphthalein

Just Colourless

COOH COONa
+ 2NaOH — +2H,0
COOH ACOONa
o )
- {-(,;_ j\“" ;
. Mole Ratio: 1: 2 '3‘/
= < 5_3
Ssnd @
. \{{no>.f ’
Take the gwen mixture of sol{.kt)qn in burette with the help of funnel and note the initial
reading. Pipette out 10.0cm’ of NaOH i ical flask. Add 1-2 drops of phenolphthalein as an indicator.
The solution becomes pink. Titra solution against acidic mixture taken in burette. The end point is
9 just colourless. Note the final ing. Take at least three concordant readings to calculate the exact

volume of acid used.

|
, Obsewations and Caleubations:
(i) Vol.of NaOH used for each titration = 10.0cm’.
(i1) Vol. of acid used for each titration.

N No. of Obs. Initial Final Reading | Vol. of Oxalic
Reading acid used
1. 0.0 10.0 10.0cm’
. 10.0 20.0 10.0cm’
- 3. 20.0 30.0 10.0cm’
ke ' - Concordant Reading = 10.0 ¢cm’

NO T o NO,
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Oxalic acid NaOH

M,V, = MV,
n ny
M;x10.0 _ 0.1x10
| 2
M, = 0.05 M oxalic acid
250cm’ solution contain mixture =2.5g
1000cm’ solution contain mixture = % X 1000
= 10.0g
Amount per dm’ of oxalic acid = molarity X mol. mass
= 0.05 X 126
= 6.3 g/dm’
10.0 g mixture contain oxalicacid =63g @fi@i}
100 g mixture contain oxalic acid = 61—3 X 100*&\3%\5\38
1©
% age of H;C,04.2H,0 = 63% >
| A

% age OfN32C204 \ éthO =63--.=37%

Exencise:

(i)

(ii)

J : 4

“e} (".

Please visit for more data at: www.pak

The given mixture contains 63% oxal!c acid and 37% sodium oxalate.

The given solution contains 8g mixture of KOH and K,$0, dissolved /dm’. Calculate the % age of
KOH volumetrically.

The given solution contains 2.5g mixture of HCl and NaCl dissolved/250cm’. Calculate % age
composition of each volumetrically.
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E \H;' RIMENT %ﬂ‘;

The Given Solution Contains 10g Mixture Of H,S0O, and Na,S0, dissolved Per dm’. g
Determine % age composition of the Mixture. -

0.1 M NaOH
Phenolphthalein

R v 23
INQICATO)

End Point Just colourless
ition 2NaOH + H,SO4 ———» Na;S0O4 + H,O

Mole Ratio 221

Procedune:

Take the given mixture of acid solutio
reading. Pipette out 10.0cm’ of NaOH in conicak
The solution becomes pink. Titrate this SOI@

against mixture taken in burette. The end point is just

colourless. Note the final reading. Take at ee concordant readings to calculate the exact volume of

H.SO, used.

Obsewations and C oe h

(i)  Vol. of NaOH taken for each titration = 10.0cm’.
(ii) Vol.ofH,SO, used for each titration.

Initial

No. of Obs. \Final Reading | Vol. of H,SOy
Reading used
1. 0.0 10.0 10.0cm’
2. 10.0 20.0 10.0cm’
3, 20.0 30.0 10.0cm’

) -

Concordant Reading = 10,0 ¢m’

-

Please visit for more ‘data at: www.pakcty.org..
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% age of Na,SO,

H,;S04 NaOH
MV, MV,
n np
M;x100 . 0.1x10.0
| N 2
0.1x10.0, 1 r (.50
M, 5 X 10.0 = 0.05 M of H:50xs

Amount in g/dm’ of H,SO; = Molarity X mol. mass

=0.05 X 98
=4.9 g/dm’
4.9

% age 0fH2804 = — X100 = 49%

10

=100-49 = 51%
Q)

©
Result: @@)O

<
The given mixture contains 49% H,SO@% of Na,SO,.

@@
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DETERMINATION OF MOI.ECUI.AR
AND ATOMIC MASSES

* Experiment No-6 "@;"a""""“@”

OH
The Given Solution Contain 4.0g of a Metal Hydroxide MOH

o Dissolved Per dm’. determine The Atomic Mass of the Metal ‘M.
‘701 P . . ee
K Itisan ;cid-base titration. MOH is strong base and can be titrated with a strong acid.
, : standard Solution;  0.05 M H,SO,

Indicator: Phenolphthalein
i, End Point: Just colourless Q\f\
H Equation: 2MOH + H;S04 ——@MQ 04+ 2H20

Mole Ratio: Zaesl @

' \)

¢
Procedune: S
L _ Take the given H,S tion in'burette with the help of funnel and note the initial reading.
‘ Pipette out 10.0cm’ of MOH solution in conical flask. Add 1-2 drops of phenolphthalein as an indicator.
H. The solution becomes pink. Titrate this solution against standard solution taken in burette. The end point is
. just colourless. Note the final reading. Take atleast-three concordant readings to calculate the exact

volume of acid used.
0, (i) Vol.of MOH taken for each titration = 10.0cm’
(ij) Vol.ofH,SO, used from burette for each titration.
N
( No. of Obs. [nitial | Final Reading | Vol. of H;S0,
Reading | | used

L. 0.0 10.0 10.0cm’

¢ 2. 10.0 20.0 10.0cm’
3 20,0 30.0 10.0em’

]
=I _ml -

e SR

E

—.'rl

Concordant Reading = 10.0 em’

Please wsnt for more data at: www pakcty og --



0.05x10.0 _ 2 %

— X F—
Ml 1 10.0 O.l M

= 0.1 mol/dm’ MOH
Amount in g/dm’ of MOH = molarity x mol. mass of MOH

40 = 0.1 X mol. mass of MOH -
Mol. mass of MOH = g-% = 40.0g =
At mass of M = mol mass of MOH - Formula mass of OH" -
- 40.0 - 17 /g g
J
= 23 g/mol. ( /) i
Result: o£53 l*\

fr?/\ -

The atomic mass of metal ‘M’ is 23 so thmg%a sodium Na (Natrium).
Y i

r INU)

| “ | Please visit formore www.pakcty.org




ExpeRIMENT No-/

The given solution contains 5.6g of an alkali metal hydroxide MOH per dm’.
Find out atomic mass of the metal and also the name of the metal.

Principle:

It is an acid-base titration. The alkali metal hydroxide can be titrated against an acid.

Standard Solution: 0.1 M HCI
Indicator: Phenolphthalein
End Point: Just colourless
MOH + HCl1 —— * MCl1 + HO

Eguation:
Mole Ratio: ;I |

AN

: i A o w |

Take the given HCI solution 1n burettt%ﬁétﬂ”the help of funnel and note the initial reading.

Pipette out 10.0cm’ of MOH solution in conical flask. Add 1-2 drops of indicator. The solution becomes
pink. Titrate this solution against standard sgl@én taken in burette. The end point is just colourless.
Note the final reading. Take at least three ¢ @t%ordant readings to calculate the accurate volume of acid

used

Obserwations aud C Y

/) Vol.of MOH taken for each titration = 10.0cm’.

(i) Vol. of acid used for each titration.
No. of Obs. inpaat ( Final Reading Veol. of HCI |
Reading ' . used
| il 0.0 B 10.0 |  10.0em’
25 10.0 20.0 10.0cm’
[ s _ 200 |  30.0 ~10.0cm’

Concordant Reading = 10.0 em?

data.at: www.pakcty.orges |

| @& sleas_e visit fgr more,
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MOH HCI
MV, M,V,
n; = n;
M; x10.0 = 0.1 X10.0 -
1 1
M; = 0.1 mol/dm’ of MOH
Amount of MOH in g/dm® = Molarity x mol. mass of MOH

(1) Mol. mass of MOH

5.6

(11) At mass of M

Result:

I

0.1 x mol. mass of MOH

28 S6g

0.1

mol mass of MOH - Formula mass of OH
56 - 17

39 g/'mol

&

The molecular mass of MOH 15 56 and the 31(%{\8‘3%:“ of metal ‘M’ 1s 39. So the given metal
hydroxide is KOH. The metal is kalium K (Potassiu ©

Exencise:

The given solution contains 0.

of MOH.

o

Of§ droso odply, 100cm . Determune the equivalent weight

Jln ' "'
g m
ﬂ,-y | .
‘tﬂve &$ﬁ G] ¥/
pakcning

Please visit for more data at www.pakcty.org
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EXpERIMENT N0f8

The given solution contains 10 g dm™ of caustic soda (NaOH). Find the %

purity of the sample.
Solution:
Standard reagent = 0.1 M HCI
Indicator = Phenolphthalein
Principle of titration = Acid — Base neutralization
Equation = NaOH + HCI > NaCl + H,0O
End point = Just colourless
Mole ratio = sl
Procedure: 3
Take HCI in the burette and 10 cm® of caustic soda(s igjtlon in the titration flask with the help
of pipette. Add one or two drops of phcnolphthale ff indicator. The solution turned pink. Now
titrate it against HCl from the bruette drop Wl colourless end point is obtained. Take three
concordant readings. @ '
Observations and Calculatlons(<\<><;
No. | Initial Reqﬁ) | Fmal Readmg Volume of HCI Used
1 7100 W 10.0 cm’
o — s e
2 10.0 [ 200 W 10.0 cm’
3 20.0 L 1300 N 10.0 cm’
o | CR = 10.0 cm’
NaOH HCl
M,V MV
nj i np
Mix10 0.1x10
1 E 1
i Amount / dm” of =  Molarity x Molar mass
Bci = 0.1x40 g

.:.4‘@ g dm™

e i T

" Please visit for more data at: www.pakcty.org



10 grams of the solution gives pure NaOH

I gram of the solution gives pure NaOH =
100 grams of the solution gives pure NaOH =
% purity =
% impurity =
Reouu:
% purity =
/
)
2(5
&
K
r/
g
il I':F'::

Please visit forirmore data at: www.pa

'1—6)':100

40%
100 - 40

40%

§ " - :
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40%

60%




ExperiMENT No-9

6.390f0-guucbibasicAcidHav¢B¢¢ndiuolv¢dP¢rdm’.
Calculate Relative Molecular Mass Of Organic Dibasic Acid.

It is an acid-base titration. Oxalic acid is a weak organic dibasic acid as it furnishes two protons its (

- aqueous solution.
solution 0.1 M NaOH
Indicatos Phenolphthalein
End Poin Just colourless
COOH COONa
2H,0 + 2NaOH + 4H,0
COOH COONa
G\
Mole Ratio: 1:2 /\i?\f;’
Procedune: Q\N\@

of :;3
Take the given acid in burette and notp ! ;u itial reading. Pipette out 10.0cm’ of NaOH in conical

flask. Add 1-2 drops of indicator in it. Solution becom ies pink. Titrate this solution against acid taken in burette.
The end point is just colourless. Take at1 %oncordaut readings to calculate the accurate volume of acid

N Obsewations and Cafwﬁi

1 i) Vol.of NaOH used for each titration= 10 Ocm’.

(11} Vol. of oxalic acid used for each titration.

No. of Obs. Initia) }' il Vol. ul';i\ alic o
Reading Reading | 1L£gﬁttl____
. 0.0 10.0 ~10.0em’
2, 100 20.0 10,0cm’
3. 20,0 30.0 10.0ctn’

Concordant Reading = 10,0 cm”

LY 5 I : : N -
y I Al e "B
ey b ==l > *
|J|, M & : o l_l :
| BE wl . — N Dy =y - W~
NO) () SO

oy

Please visit-forrmore data at: www.pakcty. org'



H>C,04.2H-0

M)V, 3
n =
M;x10.0 i
1 - 5
0.1X10.0 _ 1 &
= o 4 \
I i 2 100 -
M; = 0.05M of H,C,04.2H,0
Amount in g/dm’ of H,C,0,2H,0 = molarity X relative mol. mass
' 6.3 = 0.05 X relative mol. mass
o
| Relative molar mass = 66% =126 g.mol
Reouu:
. -1
The relative molar mass is 126g.mol
O\
Al “/?f]x n
S~
<6\@/
Qo
SO
B
/\\j"
i
. ,~‘||_ " Ly
_'I-'.L"rl I"J-_'_=-—I_I:.,I1] i | | -..‘ . "‘l
’ . "'. o~ ] :A' ‘ | . — H-’ N Vi) N '

Please visit for more
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Experiment No-10 ’

' Thc Given Solution Contains 6.3g Of ﬁz: xH,Odissolved Per dm’.Find Out The Value Of 'x'.

| Pwuupﬂe- | ‘ c@ pakcity.org}%::

It is an acid-base titration. Oxalic acid is a weak organic dibasic acid. It can be titrated with a

strong base such as NaOH. ,
Standard Solution: 0.1 M NaOH
Indicator: Phenolphthalein A
| ,\O,\J )
End Point: Just colourless Qi\ <g@
Equation: COOH /r7<§2 COONa

2NaOH + @ 121{20 i COON + (x -+ 2)H2O

Wk
Mole Ratio: 2 Mﬁ

. Procedune:

l Take the gwen oxalic acid solution in burette with the help of funnel and note the initial
ing. Pipette out 10. Ocm’ of NaOH in conical flask-Add 1-2 drops of phenolphthalein as an indicator.

The Soluuon becomes pink. Titrate this solution against acid solution taken in burette. The end point is just

colourless. Note the ﬁnal reading. Take at least three concordant readings to get the exact volume used.

Obserwations and Caleulations:

(i) Vol.of NaOH taken for each titration=10.0cm’.
(i) Vol. of H,C,0,.xH,0 used for each titration.

No. of Obs. | Initial Final Reading | Vol. of Oxalic
Reading acid used
I; 0.0 10.0 10.0cm’
r— et 10.0 20.0 10.0cm’
. ot 20.0 30.0 10.0cm’
h’ - L . Concordant Reading = 10.0 em’ OH

NO . L N, NO, A~ N

Please visit for more data at: www.pakcty.org



Oxalic acid
M,V,
n

M;x10.0
1

M,

M,
Amount in g/dm’

0.05
126

126 - 90
36

Result:

I

Il

n;

0.1 x10.0
2

0.1x100 . 1
2 10.0

0.05M

molarity x relative molecular

0.05 X (90 + 18x)

90 + 18x

2 oY
<'~|—r-\ N

OV
QA

Water of crystallization fl,giﬁj\‘}drated oxalic acid is = 2
>

-
I e el |t gl " |
f' |

FHINGO)

\N() N()

Please vis

it for more data at www.pakctyib@ |



DETERMINATION OF
SOLUBILITY

Experiment No-1 |

Determine The Solubility Of Oxalic Acid Volumetrically At Room T

Principle:

It is an acid-base titration. Oxalic acid is a weak acid and can be titrated with a base.

Standard Solution: 0.1 M NaOH

Indicator: Phenolphthalein C
: O,
End Point: Just colourless A\ @Q 2
O
Equation: OOH &Y COONa
[ il I(: .2H20+2¥§@@% iy ' +4H20
COOH Do’ COONa

| I
Mole Ratio: L: 2@@ 1

Procedune:

Prepare a saturated solution of oxalic acid at room temperature. Take 10.0cm’ of this
saturated solution and dilute it to 1 00cm’. Take this dilute solution’in the burette with the help of funnel and
note the initial reading. Pipeite out 10.0cm’ of NaOH in conical flask. Add 1-2 drops of indicator in it. The
Solution becomes pink. Titrate this solution against acid taken in burette. The end point is just colourless.
Take at least three concordant readings to get the exact volume of acid used.

Dbsewations and Caleulations:

(i) Vol.of NaOH taken for each titration=10.0cm’.
(ii)  Vol.of oxalic acid used for each titration.

No.of Obs. | Initial Final Vol. of Oxalic acid
~ Reading Reading used
1, 0.0 5.0 5.0cm’
2, 5.0 10.0 5.0cm’
T 100 | 150 |  5.0cm’

Concordant Reading = 5.0 cm®

o ———.

RO - NO, Wt
ore data at: www.pakcty.ongy |
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0.1 100 1

=
i
X

2 5.0
0.1 mol/dm’ of oxalic acid
Amount in HyC,04 in g/dm’ = Molarity X mol. mass

=
|

=0.1X 126
— 12.6 g/dm’

1000cm’ solution contain H,C,04.2H,0 = 12.6g

12 6
100cm’® dilute solution contain H,C,04.2H;0 = 7000 18/@5 3

10cm’ of saturated solution o @\ 00cm of dilute solution

10g of saturated solution contain oxalic :gg) gb =1.26g (d = 1g/cmy’)

100g of saturated solution contain acid) = 203,100 = 12.6g

10
Resulk:

The solubility of oxalic acid at room tcmpcratﬁre 1s =12.68

W g - " : == .’

‘@ | Please visit for more data at: www.pakcty.org




Experiment No-12

The Given Solution Contain 5g Of Soap Dissolved Per 500cm’ Solution.
Determine The Percentage Of Free Alkali In Soap.

i Priciple:

Soap is formed by the reaction of oil and caustic soda. Washing soap contains NaOH as free Alkali.
The soap solution may be titrated against a standard solution of HCI in presence of phenolphthalein as an

indicator.
\ _'
- tandati 1 0,1 MHCI
s di Phenolphthalein
Just colourless
Faunation’ NaOH+HC1 '-NaCl+H20

0! | VMole ratio: l - 1 N\
O8N Procedune: f\«@&/

Take the given HCI in burette with the O oof funnel and note the initial reading. Weigh 5g of
toilet soap pieces and put them in hot water. Dissolve'the soap and convert solution into 500cm’ measuring

flask. Make up the volume upto mark. Take 3 of soap solution in conical flask with the help of pipette.

o
Add 1-2 drops of indicator in it. Titrate th}' %&S\iution against standard acid in burette. The end point is just

0, colourless. Note the final reading. Tak éa%t three concordant readings to calculate the exact volume of
acid used. 5

H, G
¢ Obsewations and Caleulatisus:

D (i) Vol.of soap solution taken for eachtitration = 50.0cm’.
(ii) Vol. of HCl used for each titration
0. No. of Obs. Initial Final Reading | Vol. of HCI
Reading used
: , 1. 0.0 8.0 8.0cm’
¥ 2. 8.0 16.0 8.0cm’
3. 16.0 24.0 8.0cm’
Concordant reading = 8.0cm’
),

]

@ Please Vvisit for'more

NC)
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MIV! - -MZVZ
n n»
M1 X 50.0 a 0.1 X8.0
1 . I
M = 0.016M
Amount in g/dm’ of NaOH = Molarity x Mol. mass
= 0.016 X 40
= 0.64 g/dm’
500cm’ solution contain soap = 5g.
S
1000cm’ solution contain soap = %X 1000 = 10g.
10g soap contain free alkali = (.64g.
- 0.64 ;
100g soap contain free alkali = _IO_X 100 = 6&%
)
R%m: 0,5%3;%\{/
The given soap solution contain 6.4% free alkali.
X -9‘7’@:‘)“"
A \::‘E‘ju %
QY

Please visit for more data at: www.pakctyﬁrgf;
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Experiment No-12

The Given Solution Contains 40g Of Vinegar Per 200 Cm’ Of Solution.
Calculate The % age Of Acetic Acid (CH, COOH) In This Vinegar Sample.

Principle: ;

Vinegar is a mixture containing 3-6% CH, COOH, Ethyl acetate, Ethyl for mate and a number of

fel_'mcmation products. The amount of acetic acid can be determine by titrating it against some base. So, itis an
acid base titration.

0.1 M NaOH
Phenolphthalein

Standard Solution:

Iindicatos

End point Just colourless

NaOH +CH:COOH » CH3COONa + H;O

Eguation:

Mole ratio: 1:1 Q§}
)

&
Procedure: 8
Take the given vinegar solution in bl&t&@%ith the help of funnel and note the initial reading.
Only CH.COOH in vinegar will react with NaO%g\P’lpette out 10.0cm’ of NaOH in conical flask. Add 1-2
drops of indicator in it. O
The solution becomes pink. T te this solution against the acid taken in burette. The end point
is just colourless. Note the final reading e at least three concordant readings to get the exact volume of

acid used.

Obsewations and Caleulations:

(i) Vol.of NaOH taken for each titration = 10.0cm’
(ii) Vol. of CH,COOH used for each titration..
No. of Obs. lniti;ﬂ Final Vol. of Acetic
o Reading Reading acid used
L. 0.0 100 10.0cm’
e, - 4 100 _ - 200 1. 10.0cm”
3. 20.0 30.0 10.0cm’

Concordant Reading = 1 0.0cm’

‘Please visit for more'data at; www.pakcty.org...
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M; x 10.0 0.1 x10.0

|

M = 0.1 mol/dm’® of CH3;COOH

Amounting g/dm’ of CH;COOH

200cm’ solution contain vinegar

1000cm’ solution contain vinegar

200g vinegar contain CH;COOH

100g vinegar contain CH;COOH
% age of CH;COOH

4
i

The given vinégar sample con .\\,

-

= Molarity x Molecular mass

0.1 X60
6.0 g/dm’
40g

40

= 300 X 1000

= 200g/dm’-.
G2

é@%%ox 100 =3%

i @@ 3%
&
O

%. CHy COOH

Il

Il




l; X Ej ER a MENT H"‘i 0~ ﬁ i"’]

S~ The Given Solution Contain 16g Of Na,CO, And NaCl Dissolved /dm’.Calculate
the Composition Of each in 80g Of Mixture Volumetrically.

U8 Principle:
) It is an acid-base titration. In this mixture Na,CO, 18 reactive against standard acid like HCL.

| standard Solution 0.1 M HCI

0, =

: Indicato Methyl Orange
A End Point Just light pink / orange red
Eauation Na,COj; + 2HCl —> 2NaCl + H,0 + CO;
Mole Ratio: 1:2

.

D\ Tt :
Take the given HCl solution in burette and note téec'fimtxal reading. Pipette out 10.0cm’ of basic
%  mixture in conical flask. Add 1-2 drops of methyl or& ¢as an indicator. The solution becomes yellow.
Titrate this solution against HCI solution taken imt}g@ie. The end point is just light pink/orange red. Note

the final reading. Take at least three concordant r@‘glﬁfgs to calculate the exact volume of acid used.

@
' -~ . \S
S Obsewations and C 1Tt
o (l) Vol. of mixture tak ach titration=10.0cn’".
(ii) Vol.ofacid used from burette for each titration.
) No. of Obs. Initial 'Final Reading | Vol. of HCI
_ Reading | | used
0. 1. 0.0, ity b 2200 110.0cm’
. 10.0 20.0 10.0cm’
: 3, 20.0 30.0 10.0cm’
N\ Concordant Reading = 10.0 cm’

@ - HNO, npgci+ | @ ]
~_Please visit for more data at: www.pakcty.org--




n

0.1x10.0 .
= 0.05 mol/dm” of Na;COs3 l__ ‘
Amount per dm’ of Na,CO, =  molarity X mol. mass -
= 0.05X 106
- 53 g/dm’
16g mixture contain Na,CO3; = 5.3g
80g mixture contain Na,CO; = 51 ng 80=26.5g __
Amount in NaCl = 80 -26.5 |
= 535¢g

R%w: 2 e\_,» ) “'

The given 80 g mixture contains 26.5g of Na,C @\ 5g of NaCl

Exencise; »«(53
(@) The given solution contains 15g of a mv@@f NaOH and Na,SO, dissolved per dm’. Calculate
the amount of NaOH in 50g of the Il‘ll&ﬁé}(&

(ii)  The given solution contains 2. Wl andNaCl disselvedin 500cm’. Calculate % age of NaCl. -
=

Please visit for more ‘data at: www.pakctysorg il
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EXPERIMENT No-17%

i The Given Solution Contains 0. 849 Of Alkali Metal Bicarbonate dlssolved Per g
‘ 100cm’ Of Solution. Calculate Atomic Mass Of Metal 'M

Itis an acid-base titration. MHCO, is a weak base, It can be titrated with a strong acid.

0 Standard “\-ll!llluri‘ 0] M H(‘]
Indicator: Methyl Orange

Just light pink / orange red

: .
’ 5 L MHCO; + HCI » MC1 + H,0 + CO;
Vole Ratio 1:1 |
; Procedune Q
| Take the given HCI solution in burette help of funnel and note the initial reading.
8 Pipette out 10.0cm’ of MHCO, in conical ﬂask\ {@ drops of methyl orange in it. The solution
becomes yellow. Titrate this solution agamst en in burette. The end point is just light pink/orange
red. Note the final reading. Take at least thre cordant readings to calculate the accurate volume of acid

) . used.
= Dbsewations MCM

(i) Vol.of MHCO, taken for eachtitration= 10.0cm’.

s £ (i) Vol.of HCl used from burette for each tltra'aon
~ No. of Obs. inigial - F—‘lirdl R.&idlllg Vol. of HCI
" R\?‘:m_zg.‘_"ir ora - used
1. 0.6 — 100 | 10.0em’
2. | w00 [ 200 | 100w’ |
\ 3, 20.0 30.0 10.0em’

Concordant Reading = 10.0 ent’

'-._‘ |:. E '.‘I L )

Pleasé Visit-for more data at: www.pakcty.é:"- |



MHCO,

M,V,
n
Ml\ 10.0
|

M;  =0.1 moldm' of MHCO;,
100cm’ solution contain MHCO, =0.84 g

0.84

1000 em® solution contain MHCO; = 100 X 1000

= 8.4 g/dm’
Amount of MHCOj3 in g/dm’ = molarity x mol. mass of MHCO3

8.4 = (.1 X mol. mass of MHCO3
8.4

Mol. mass of MHCO; = 01°- 84
Atomic mass of M = mol mass of MHCO; - Formul@ﬂs of HCO3~
o)
=84 - 61 2 N
Atomic mass of M =23 @
Result: o

The atomic mass of metal ‘M*is 23 so, the metal is sodium Na (Natrium).

SO

T

NO . NO (
L HNO)

Te®] SIeRr ) e o Gl
| Please visit for more d*as ét: www.pakcty.cn_r? J
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EXpERIMENT Noﬂ b

The Given Solution Contains 2.5g Of Impure Baking Soda (NaHCO,) |
dissolved per 250cm’. Calculate The %age Purity Of Sample Volumetrically: ‘

.I mu c€ pakcity.orgge '

) | It is an acid -base titration. Baking soda NaHCO,being weak Base can be titrated against a strong acid.

Standard Solution: 0.1 MHCI |
Indicator: Methyl orange .i
End point: Just light pink / orange red i
Equation NaHCO, + HCI Na€l + H,0 + CO,

. Viole ratio: 1:1
Proceduwre:
(O —
Take the given acid in the burette with the help of and note the initial reading. Pipette out
10.0cm’ of baking soda sample in conical flask. Add 1- s of indicator in it. The solution becomes
| yellow. Titrate this solution against the solution taken 1& The end point is just light pink/orange red.
Take at least three concordant readings to calculateth \)gﬁact volume of acid used.

= 10.0cm’
No. of Obs. | Initial Rtatling ™ Final R Aulng | Vol of HCI used
] _”: _ 1 O 10.0cm’
). 10 l 20.0 10.0cm’
3 20.0 i m 0 10, Ocm’

e ‘ Concordant reading = 10.0cm’

: NO L. ~O
Please visit Jfgr more data -t:: www.pakcty.orgh




M; X10.0 0.1x10.0

i

‘l -

M = 0.1 mol/dm? of NaHCO; ’
Amount of NaHCO; (Pure) in g/dm’ - Molarity X Mol. mass

= 0.1 X 84
= 8.4 g/dm’

3 g _—
250 em” solution contains impure sample = 2.58.

1000 cm® solution contain impure sample _ % X 1000 |

= 10.0g. | |
10.0g baking soda contain pure NaHCQ; = 8.4 \?/Jﬁ
100.0g backing soda contain pure NaHCO; = (\g@/

8.4 &
= 03>

% age purity = _(\<R4%
R%w: ,,\g@j\)
N
The given impure sample c@éﬁt‘ing soda contains pure NaHCO; = 84%
Exencise:
The given soln contains 7.5g of impure baking-soda NaHCO; dissolved per 500 cm?3
Calculate % purity of the sample.

Please visit for more data at: www.pakcty.org ©



EprRIMENT No-17

‘ The Given Solution Contains 8.0g Of Impure Na,CO, (soda Ash) dnssolved per dm’.
Calculate The % age Of Pure Na,CO, Volumetrically. -

Prisciple:; (

> Itis an acid base titration. Na,CO, being a weak base can be titrated with a strong acid.
. Standard Solution: 0.05M H,SOyq
Indicator : Methyl orange
End point : « Just light pink / orange red
Equation : Na,CO3; +H,>SOq4 »Na,SO4 +CO2 +H,0
|
. Yiole ratio: ] :1

z AKS)

Take the given H,SO, in the burette with the help o%mel and note the initial reading.

Pipette out 10.0cm’ of Na,CO, in the conical flask. Add 1-2 Qp§ of Methyl orange as an indicator in

' conical flask. The solution becomes yellow. Titrate ths/séﬁtlon against acid taken in burette. The end point

is just light pink/orange red colour. Note the ﬁnaLr\@hﬁg Take at least three concordant readings to calculate
<\<:>

the exact volume of acid used.

Obsewations and C

: (i)  Vol. of Na,CO, taken for each titration = 10.0cm’.
f (i) Vol. of Aciduised for each titration.

No. of Obs. Initial Fi ml '{e-:diw .[ VOI of H,;S04
: Reading " pakcitvora L used
l. 0.0 ) l U.’L)_ | O,O(:;m:i
2 10.0 20.0 10.0cm’ |
N 3 20.0 30.0 10.0cm’ :

¢

Concordant reading = 10.0¢cm’

NO) : N,

[®] piadsvisivisn more |ddtal at: www.pakcty. o




MYV, . MV
n n;
M;x100  0.05x100
1 ' | |
M = 0.05M Na,CO; X
Amount of Na,CO; in sample = Molarity X Mol. mass
= 0.05 X 106
= 5.3g/dm’

8¢ impure sample contain Na;CO;3 (Pure) 5.3g

100g impure sample contain Na;COs (Pure) =

5.3
= — K
3 100

= 66.25%

L3 <N
e

(©
The given impure sample of soda ash con&i\ﬁ\ﬁﬁ:ﬁS% pure Na,CO,.

<
Exencise: @
f @> /
(i) The given solution contains 5g of ;”u;lpure sample of soda ash Na,CO, dissolved per 500cm’.
Calculate the %age punty of sg\@{l:e}
(ii)  The given solution contains2g of washing soda dissolved per 250cm’ of solution. Calculate the

Y%age purity of Na,CO, in sample

NO)

- @ Pleasevisit-formore data, at: www.pakcw’.'or‘ <
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SECTION-II

REDOX (KMnO Tltratlon)

/

A reaction in which both oxidation and reduction reactions occur simultaneously is called
redox reaction.

Oxidotion: c@pakcuy org 9:

Oxidation may be defined in a number of way as if the reactant.
(1)

Gains oxygen.
““) Losses electrons.

Losses hydrogen.
.i . . . [] .
“*) Increase in oxidation number, then the process of oxidation occurs. B |

Reduction:
/‘Q \

e
Reduction is the opposite of oxidation. In this rea@n if the reactant.

(1) Gains hydrogen. . Q{\‘ \"

(2) Gains electrons. |
(3) Q f @ f.
Losses oxygen. é :

(4) There is « decrease in ?x@? on number.

The proéess of oxidation uction are opposite to each other. They take place f
simultaneously. No reaction o alone. |
}.

Cnuoulen The Followwing Reaeliou:

2KMnO4+ 10FeSO;, . 7THO + 8H;80;4

)

K>SO, + 2MnSO4 + 5 Fe; (SOy); + 78H,0
Since FeSQy is converted into Fe; (SOy); there is a loss of electrons.

We can calculate it by the following method.

FeSO, Fe; (SOq); ‘ 1
Fe+(+6)+4(-2) = 0 2Fe+3(+6)+3(-8)= 0 |
Fe+6-8 =0 2Fe+18-24= 0
Fe-2 =0 2Fe—-6 = 0
Fe = +2 2Fe = +6
Fe = +6/2
Fe =13

Fe'? > Fe” +1e”
Since there is loss of e, So oxidation take place in the above reaction.

-y

Please.visit for ore da 3 af: WWW. pakcty. d"r""
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Similarly

=S ool B

MnO_ +8H' +5¢ » Mn +4H,0
OR .
KMnO, > MnSO,
(+1 - Mn+d¢2)= 0 Mn+ (+6) +4(-2) = 0
Mn+1-8= 0 Mn+6-8 = 0
Mn-7 =0 Mn-2 =0
Mn = 47 Mn= +2
Since Mn + 5¢ . Mni

There is a gain of electrons so reduction take place.

The branch of volumetric analysis in which an oxidizing agent is titrated against a
reducing agent or vice versa is called Redox titration.

A substance that gains electrons during a chemical reaction is called ox.idizing agent
e.g. KMnO,. The positive charge of an oxidizing agent is reduced during a chemical reaction.

ALO
<IN

Oxidizing agent is always reduced in the reaction. PR
(O)~

\ A

A Q»\\‘“\\/ . '

A substance that losses or donates,f’fff ‘trons in a chemical reaction is called a

reducing agent e.g FeSO, 7H,0. The positive ch{gr}ge of reducing agent is increased during the
chemical reaction. Reducing agent is alwaxg;@fdized in a chemical reaction.

. e Jo o /\({\A‘) O\
List o Oxidizing Agents:
(1)  KMnO,<\}”
(2) Kﬂcrzo-;

(3) Conc. HNO,

List of Reducing Agents:
(1) FeSO,.7H,0
(2) FeSO,.(NH,),SO,.6H,0 (Mohr's Salt)
(3) H,C,0,.2H,0
(4) Na,C0,.
) K.C0,.
(6) (NH),C,0,.H,O0

.
.
KMnO, itself acts as an indicator in these reaction because it is a colour substance.

Oxidation-reduction reaction is a colourless reaction. At the :
indicates the end point by changing the colour of solution 2y end point one drop of KMnO,

| ® | pledseisitiformore data at: www.pakcty.org.
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2KMnO;+ 3H,S0, » KoSOy4 + 2MnSOy + 3H,0 + 5[0] Lo
e

[2FeSO4 + HySO4 + [0] > Fey(SOy)s + Hy0] x 5
2KMnO, + 8H,SO, + 10FeSO; -+ K>S0 + 2MnSO, + 5Fe(SO4)3+ 8H,0

2KM |'|()4 + "“*12804 ; K2‘304 1 ZMHSO4+ 3H20 e 5(0)
[2(FeSO4(NH4)2 SO« . 6Hz0) + H2804 + (0) > Fez(SO4)s + 2(NHa)z SOs + 13H20] x 5

2KMnOx + 8H2S04 + 10FeSO4(NH4)2 SO4 . 6H20 — > K2SO4 + 2MnSO4 + 5Fe2(S0s)s+10(NH4), SO4 + 68H20
" Reaction of KMnO, with Oxalic Acid:

=1

P

' Reduction of KMnO,4 with Mohr’s Salt:
)

2KMnQ) + 3H,S0; » K2SO4 + 2MnSOy + 3H,0 + 5(0)

COOH
__ [COOH +(0) — 2C0; + H,_o]x 5
COOH ;
2KMnO4 + 3H,SO4 + COOH » K5SO4 + 2MnSO4+ 10CO; + 8H,0
i | ,L\\)z A
GEWERAL IHSTRUCTIONS FOR KWLIO, TITRATIONS s\ ST
ERAL IUSTRUCTIOUS FOR KWMHUO, TITRATIONS: O\?/

(D
(2)
(€)

@
&)

©
@]

Always take KMnO, in the burette KMan bemg a coloured liquid, its upper meniscus is read.
KMnO, itselfacts as an indicator S%lﬁg %er indicator is used in KMnO, titration.

As indicated in the above e iisy all redox reactions take place in presence of dilute. H,SO,,
Therefore always add halftest tube of dilute H,SO, inconical flask.
When titrations with oﬁcgl%c acid are carried out, 60 -70C temperature is needed.

If the temperature falls below 60C, brown ppt must appear which tells about incomplete reaction,
so always titrate hot solution whlle carrymg outtitration with oxalic acid.

In case of Ferrous ions, heating is not necessary becauseon heating Fe™ are easily converted into
Fe' ions, by atmospheric oxygen. .

Sometimes a brownish black colour or brown precipitates are obtained at the end point which may
be due to the following reasons.

(I)  Duetoabruptaddition of KMnO, solution in form of continuous stream.
(if) Dueto insufficient amount of dil. H,SO, added.
(iii) Due to incomplete reactions MnO, ppt settle down.

The burette should not be filled upto zero mark because upper meniscus is to be read in the
reaction.

Due to green colour of iron salts solution, during their volume measurement, upper meniscus
must be read.

» | Please visit for more data at: www.pakcty.org




8 Principle:

agent e.g FeSO, 7H,0 in presence of dil. H,SO,.

It is a redox titration. KMnO, is an oxidizing

Experiment No-18
_ Standardize The Given Solution Of KMnOs By Folbmeiric Method. :

agent and can be reduced by some reducing

Standard Solution:

Indicator:
End point:
Equation:

Mole Ratio:

Procedure:

Take KMnO, solution in the burrette with the help of

initial reading. Pipette out 10. Ocm’ of FeSO, .
Titrate this solution against KMnO, solution taken in burette

0.1M FeSO4 . 7TH,0
KMnOy (itself)
Just light pink

2KMnOy4 + 10FeSO4.7 H>O + 8H,SO4—* K2804+2MHSO4 + 5Fex(S04): + 78H-,0 ~

2:10 U &

aﬁd remove the funnel. Note the J

\Acdd half test tube of dil H,SO, in it.
pint is just light pink. Take at least three

7H,0O in conical fl

concordant readings to get the exact volume of KMnO, us;aq.; o

Obsewation and Caleulations:

(i) Voel.of FeSO,
(ii)  Vol.of KMnO, used from b

. 7H,O solution t

(/
( f'“\{ B
<\ NS '
n conical flask for each titration=10.0cm’. -

“\./J
étte for each titration -

No. of Obs. Initial Reading. | = Final Reading 1 | Vol. of KMnO, used *
1. 0.0 TOI0 10,0cm’ =
2 10.0 \N0h 20,0 5 10.0cm” :
3, 20.0 10.0cm’
Cancordant reading = 10.0 em?

KMnOj FeSO, . 7TH,0
M,V o M,V, /
n; np b

M;x 100 0.1 x 10.0
2 10
. 0.1x100 2
e 10; =3 T0D03 s = it
Amount in g/dm’ = Molarity x Mol mass of KMnQj,

= 0.02x158 ‘
Resul: = 3.16g

The given KMnO, solution is 0.02M having 3.16 g/dm’.

Please visit for more,ajta"' at: www. pakcty.or
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EX[)ERIMENT No-19

Standardize The Given Solution Of KMnO,. Also Calculate o
The Volume Of KMnO, Required To Prepare 400cm® Of 0.005M KMnO,.

1 Pw.clpﬂe

a It is a redox-titration KMnO, is an oxidizing agent and can be reduced with some
reducing agent.

TO} Standard Solution: 0.1M Mohr's salt
K Indicator: KMnO, (itself)

| End point Just light pink
, Equation: 2KMnQOy4 + 10FeSO4 (NH4)2 SOy . 6H-,0 + 8H2804
A i
: K,SO4 + 2MnSO4 + 51{@2@94)3 + 10(NHs), SO4 + 68H,0
H Mole Ratio: KMnO, : Moh,gfs gélt

2 ; y //1
Procedwre: @”
0 \‘\ /

'0? Take given KMnO, solut; <fhe burette with the help of funnel, then remove the funnel and

note the initial reading. Take 10. Oc 3&@1‘} 's salt in conical flask with the help of plpette Add halftest tube
of dil H,SO, in it. Titrate this solution against KMnO, taken in burette. The end point is just light plnk colour.

& Note the final reading. Take atleast three concordant readings to calculate the exact volume of

KMnO, used.
Obsewations osd Caleulations:

0, (i) Vol.of Mohr's salt soln taken for each titration = 10. Ocm’

' (ii) Vol. of KMnO, used for each titration.

] T ——————————————

WL No. of Obs. Initial Reading Final Reading | Vol, of KMnO 4 used

. I 00 | 100 10.0em’

10,0 200 | 10.0em’

00 [ s 300 10.0cm’

: Cancordant reading = 10.0 ¢m?

N() ' NO) \

Please Visit for'more datafat; ‘ www.pakcty. org.



Maoht s sal

MV, M;}
n 2
M, x 10.0 0.1 x 10.0
y 2 10
0.1 x 10. ﬂ 2
WS L 02
M, 0 X100 0.02M
D.e !. F 2 M; = 0.02 mol/dm’ of KMnOy
M|V| - M:\f’z
Given KMnOy = Required KMnOy
M[V] = M}Vg
0.02 x V, 0.005M x 400
().005M x 400 -

©

Réb uu: Vi 100cm’ /g{g\ -

Molarity of given KVin{}; soln is 0.4 Zmlol/dm 100cm? of this solution is
required to mix with ﬁyﬂﬂunui m\ ¢ to get 0. 005M soln of 400cm? volume.

w‘”\\\»j\

NO : NO) )

Please visit for more @ata at: www.pakcty @rg/



ExperiMent No-20

The Given Solution Contain 8.0 Grams Of A Mixture Of KMnO, And K,SO, f
dissolved Per dm’. Calculate The Amount Of K,50, In The Mixture Solution.

Prixciple:

It is a redox titration. KMnO, is an oxidizing agent and can be titrated against reducing agent
like FeSO, . 7H,0 in the presence of dil H,SO,. In the give mixture, only KMnO, is reactive.

Standard Solution : 0.1M IQSO1 . 7H30
Indicator . KMnQ, (itself) .
i N
End Point : Just light pink /f) Z
Equation: 2KMnQO, + IOPCSQA‘S%'\H/O + 8H,S04
f @/5

Mole Ratio

Procedwre:

Take mixture solution in thew tirctte and note the initialreading. Pipette out 10.0cm’ of FeSO,
. TH,O solution in conical flask. Then add half tegttake=of dil , B8O, in it. Titrate this solution against
mixture taken in burette. The end pointis just light pink. Note'the final reading. Take at least three
concordant reading to calculate the exact volune of KMnO used.

Obsewations and Caleulations:

FeSQ4. 7TH,O
10

() Vol.ofFeSO,. 7H,0 soln taken for each titration = 10.0cm’.
(ii) Vol. of KMnO, used for each titration.
No. of Obs. Initial Reading Final Reading Vol. of KMnO4 used
i, 00 10.0 10.0cm’
- 10.0 20.0 10.0cm’
e 200 30.0 10.0cm’

Cancordant reading = 10.0 em?

ey O |
; i

Please visit-forrmore data at: www pakcty. or@;
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KMI104 FGSO4 - 7H30
MV, g M,V;
n A n;
M, x 10.0 5 0.1 x 10.0
2 ) 10 £

01x100 2

Amount of KMnOj1in g/dm3 = Molarity x Mol. mass
= 0.02 x 158
= 3.16 g/dm3

8.0g mixture contain KMnOg4 = 3.16g

Amount of K,SO, = 8-3.16
= 4.84¢

; ffE@w
In the given mixture of KMnO, and K,SO, tp\e(@\wﬁnt of K,SO,is= 4.84g
~\¢
EJEE'I ciﬂ o /’%\; :
: . ] \9
VU

The given solution contains 5.0g of a{yg@fa of KMnO, and K,SO, dissolved per 500cm’ soln.
Determine the % age of each comp{;mq;}fjin the mixture.

T\

The given solution contain 8 ﬁé,%‘f/mixture of KMnO, and K,SO, dissolved per dm’. Find out
composition of each in 20Qg§§rhe mixture.

ol y b o =il i =
o g
- = ’ — ""— -N-—l- I

Please visit for more data at: www.pakcty.otg.



N The Given Solution Contains 6.0g Of Hydrated Oxalic Acid And Sulphuric Acid

H,

S

0,

EXpERIM[NT N0w21

dissolved per 500 Cm® Of Solution. Find The % age Composition Of each.

Principle: &
Itis a redox titration. In this mixture oxalic acid reacts with KMnO, in the presence of dil . H,SO,. \
Standard Solution: 0.02M KMnO,

Indicator: KMnO, (itself)
End Point: Light pink
§ COOH |
l.'ll uat i”” : 2KM11 O4 A 5 _ 2H20 e BHZSOﬂ K2804 i 2MI‘lSO4 '|'10C02+18H2
COOH
Mole Ratio: KMnOs : Oxalic acid
2 : 5 A\
AN S;
Procedure: 2 *{}
Take given KMnO, solution in the hm‘eﬁeand note the initial reading. Pipette out given mixture of
oxalic acid and sulphuric acid in the conical flask then add halftest tube of dil . H,SO, in it. Heat the solution

upto 60-70C and then titrate this hot solukl\oé\&gamst KMnO,. The end point is just light pink. Note the final
reading. Take at least three concordantﬁgﬁhaq to calculate the exact volume of KMnO, used.

AN
Observations and Caleubabionss:)
(i) Vol. of mixture taken for each firation = 10.0cm

(i) Vol.of KMnO, used for each titration,

Initial Reading Final Reading Vol. of KMnO 4 used
0.0 10,0 10.0cm’
10.0 20.0
20.0 30.0

Cancordant reading = 10.0 cm’

N() _ \N()

“__i [ u | . . ﬂ v N ﬁ) '

__Please VISIt for more data at: www.pakcty.org



Oxalic acid KMnOy4

MV, M,V
n b n;
M; x 10.0 g 0.02 x 10.0
5 - 2
0.02x10.0 5
2 e 2 * 100
M, = 0.05M oxalic acid
Amount is g/dm’ of oxalic acid = Molarity x Molar mass
= 0.05 x 126
- 6.3 g/dm’
500cm’ solution contain mixture = 6.0g
6
1000cm’ solution contain mixture = 500 X 1000 = 12g
= 6.3g

12g mixture contain oxalic acid

, , R 6.3 D

100g mixture contain oxalic acid = = % 100 =2’ 52.5%
12 (O

X <;";’

g

% age of HSO; = 100 —52.5

(CA
o\

~\ e

The given mixture contains 525%\0&6]14: acid and 47.5% of H,S0,.

N _ R :
; b 3 ()

IV, D, @ T ¢
Please visit for more data at: www.pakcty.tﬁ



ExpER|MN No-22

The Given Solution Contain 10 Grams Of A Mixture Of Ammonium Oxalate And e
Ammenium Sulphate dissolved Per dm’. Find Out % age Of each By Volumetric Method. =

Priucible: c@ pakcity. org%o

[tis a redox titration. In the given mixture, Ammonium oxalate contain C, O, ions and can be
titrated against oxidizing agent in the presence of dil . H,SO,.

standard Solation: 0.02M KMnO,

Indicator: KMnO, (itself)
nd point: Just light pink
quation: 2KMI‘104+5(NH4)2C204 . HEO + SHZSO4

\’
K»SO4 + 2MnSO4 + S(NH4)» SO4 + 10CO; + 13H,0

Mole Ratio: 0 0

‘ KMnO; : (NH4 C,Qg W0
2 : \'{(\i\v
2 Procedune: @ J/B

Take KMnO, solution in the burette Hote the initial reading. Pipette out 10.0cm’ of mixture
in the conical flask and add half test tube of dif“H,SO, in it. Heat the solution of conical flask upto 60-70C.

Now titrate this hot solution against K he end point is just light pink. Note the final reading. Take at
least three concordant readings to ge xactvolume of KMnQ, used.

Y Obsowsations and Calealations

J (1)  Vol. of Mixture, taken for each tifration =1+0:6em
L (ii) Vol.of KMnO, used for each titration.

N\

il - " —

Final Reading Vol. of KMnO 4 used

Cancordant reading = 10.0 ¢cm*

() _ P \l_.i L?

®  Please visit'for more dafd at: www.pakcty.of?



e ™

(NHa) 2 C104 i H20 KMI]O4
MV, = M,V;
n n»
M, x 10.0 0.02 x 10.0
5 - 2 )
002%x10.0 5 /o
Mi o= 2 100

= 0.05M Amm . Oxalate.

Amount in g/dm’ of (NHs), C;04 . HO = Molarity x Mol. mass

- 0.05 x 142
= 7.1 g/dm3
10g mixture contain (NH4)2 C204 . H,0O = 1.1g
100g mixture contain (NH4),C;04 . H2O = *71—01“ x 100
| = 1%
% age of (NHas)2 SO4 = 100 ' 711

s Qé%
.'j Result: - S

In the given mixture 71% (NH,,);\ 0 H 0 and 29% (NH,), SO, is present.

),

N Exencise: <~V
\x\\\\\
H The given solutlm@ﬁtalns 12g mixture of potassium oxalate and potassium

sulphate dissolved per dm’. Find out % ageof ecah volumetrically.

o — - @ |
. = -- g, F HIING ;-' N 1 4 | - ! - v |
Please visit for more data at: www.pakcty.ofg) - HCY |
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> Prisciple:

Experiment No-27%

The Given Solution Contains 6.3g Of Hydrated Oxalic Acid COOH

dissolved Per dm’. Find Out Value Of 'x'. ki

COOH

Itis aredox titration. Oxalic acid is a reducing agent and can be oxidized to CO, by
an oxidizing agent such as KMnO, in the presence of dil. H,SO, at 60-70 C.

Standard Solution: 0.02M KMnO,

Indicator: KMnO, (itself)

End Point: Just light pink

Equation: 2KMnO4 + 5 COOH . ng,Qj“‘finSO:;

K,S04,2MnS0; + 10CO, + (5% + 8) Hz0

I/(\M\ . Oxalic acid
Mole 10: 3V
f1ole Ratio m‘/@}% . B
R~

N\

N\
(:;\\‘ \\\/'
° s
[ ]

Take given KMnO, solution in the burette with the help of funnel and then remove the funnel.
Note the initial reading. Pipette out 10.0cm’ of oxali¢ acid in conical flask.

Add half test tube of dil . H,SQ,n it. Heat the solution upto 60-70C and then titrate this hot
solution against standard KMnO, solution. End point is just light pink. Note the final reading. Take at least three
concordant readings to calculate the exact volume 0f KMnO, used.

Obserwations aud Caleulations:

Qi) Vol. of oxalic acid taken for each titration = 10.0cm’
Qii) Vol. of KMnO, used for each titration.

Initial Reading Final Reading | Vol. of KMnO4 used
0.0 10.0 10.0cm’

10.0 20.0 10.0cm’
20.0 30,0 10.0cm’

Concordant Reading =10.0cm’

N() : NO)

' ® Please visit for more datapat: www.pakcty.d?ré’ [




& -

i
k Oxalic acid KMnQOy
ae MV, MV,
ny ny
M; x 100 _ 0.02 x 10.0
5 2
5 .
M, = O.()ZZ 10.0 » m |
M; = 0.05M oxalic acid
Mol. mass of H,C>04 . xH,0 = 90+ | 8x.
Amount in g/dm’ of oxalic acid = Molarity x Mol. mass
6.3 = 0.05x(90+18x)
(—)% = (90 + 18x)
126 = (90 + 18x)
126 —90 = 18x |
36 = 18x &
x =7 - 2,?@'1??55\‘*0/ |
Rebuu: e }; “
The number of water molecules gssoéjaEed with one mole of H,G,O;4 is = 2
!
(

N i)

@ | PleaSe Visit for more dafa at: www.pakcty.org



EXpERIMENT No-24
The Given Solution Contains 13.99 Of FeSO,.XH,0 dissolved Per 500cm’ g
Solution.Find Out Value Of 'x' By Volumetric Method. e

Puivcciple:

It 15 a redox titration. F eSO, is a reducing agent and can be titrated against standard KMnO,
solution in the presence of dil . H 50,

Standard Solution 0.02M KMnO,

Indicator - KMnO, (itself)

End Point : Just light pink

Kquation : 2KMnO4 + 10FeSO;, . xH,0 + 8H,S04

d
K280, + 2MnSO4 + 5Fex(SO4); + (10x + 8)H,0

Mole Ratio: KMnO,; FeSOM\@‘I}’zO

AN ©
\ Procedune: ROV
f//-r?-"JI\I"

Take given KMn(, solution in the b i cﬁe and note the initial reading. Pipette out 10.0cm’ of
FeSO, . xH,O solution in conical flask. The /ﬁali test tube of dilute H,SO, in it. Titrate this solution

against KMnQ, solution taken in burette/.é;? pomt is just light pink. Note the final reading. Take at least
1

three concordant readings to get the e umeé of KMnO, used.
~/

| Obsewations aud C wPakion:

(i)  Vol.of FeSO,.xH,0 taken for éach titration.—= 10:0cm’.
(11)  Vol. of KMnO, used for each titration =

No. of Obs.

Initial Reading Final Reading Vol. of KMnO 4 used

1. 0.0 10.0 10.0cm?
9 10.0 20.0 10.0cm’
3, 20.0 30,0 10.0cm’

Concordant Reading = 10,0cm?®

18 N g

() v()

' | \N)
| @ | Please visit. for,more data, at: www.pakcty.org




FeSO, . xH,0 KMnOy4
MiV) i MV,
n = n;
M; x 10.0 - 0.02 x 10.0
10 i 2
0.02 x 10.0 10
M - 2 X 10.0
M, = 0.1 mol/dm’

500cm’ solution contain FeSO4 . xH,0 = 13.9¢g.

: : 13.9
1000cm’ solution contain FeSO4 . xH20= F55 X 1000

= 27.8 g/dm’

Amount in g/dm3 — Molarity x mol. mass of FeSOs . x H>0.

27.8 = 0.1 x (152 + 18x)

— )~ A S
278 - 152 = 18x e
N | x'_-:ﬂ_/
] 26 = 1 8x L Ja?f};x/
) Q)
X 126 /::l‘ C\J
18
4 Q‘\‘s, h‘~/
;o 7 ~\ s

X,
S
=

No. of water molecule in hydrated ¥eS0, is = 7

Please visit.for more data at: .pakcty.o g
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0-27

The Given Solution Contains 3.92g Of FeSO, (NH,), SO,.xHO, dissolved Per e
100cm’® Of Solution. Determine Value Of 'x' By Volumetric Method: o

{ P’Mpee: 4

, Itis a redox titration. Mohr's salt is a reducing agent and can be titrated with some oxidizing A

agent like KMnOQO,.

Standard Solution 0.02M KMnO,
). .
: Indicator : KMnO, (itself)

End Point : Just light pink

Equation . 2KMnQOy4 + 10FeSO;, . (NHq)g SOy . xH,0O + 8H,SO4
' ?

K>S04 + 2MnSO4 + 5Fe; (SO4)3 + 10(NHy4), SO4 + (10x + 8)H20
Mole Ratio: KMnO; : Mohr’s Sg;lf)/&
Q) =
2 SR

NN S
! ,r,:} \
' : avias

Take the given KIvin0O), solution 1n~6;1"€é%té and note the initial reading. Pipette out 10.0cm’ of
Mohr's salt solution in the conical flask an énadd half test tube of dil. H,SO, in it. Titrate this solution

against standard solution taken in b /lﬁgg e end point 1s just light pink. Note the final reading. Take at
t

u
least three concordant readings to calculate the exact volume of KMnO, used.
N

' Obsewations and Caleulations:

(i) Vol.of Mohr's salt taken for each titration
(ii) Vol.of KMnO, used for each titration.

10.0¢m’

~No.of Obs. | Initial Reading | ~ Final Reading *h_j"_t_jl. of KMnO 4 used
\ [ 0.0 10,0 10,0cm’
5 10.0 20,0 10,.0cm’
i .- ‘) -1[ . _‘l o
I 3 20.0 30.0 10.0cm |

Cancordant reading = 10.0 ¢m*

¥ e — . ()

'Plkeas;ee-visit.,fgr{moré’datag,_at: ‘{A'/ww.pakcty.or. .l




Mohr's Salt

MV,
n

M; x 10.0
10

M,
M,

100cm® solution contain Mohr’s salt

1000cm’ solution contain Mohr’s salt

Mol. mass of FeSOs . (NHa)2 SOy . xH0O

Amount in g/dm’
39.2

39.2
0.1

392

392 - 284
108

X

X

No. of water molecules in hydrated Mohr’s Salt is = 6

Please visi.t;far;,mdr"e dat

I

—

KMI‘l04
M,V;

ny
0.02 x 10.0

2
002x100 10
2 % 10.0

0.1M

= 3.92

392
~ 100

x 1000

~ 392 g/dm’

= 284

+ 18x.

— Molarity x Mol. mass of Mohr’s salt.
0.1 x (284 + 18x)

==

+ K \2,
284 + 18x D
A r’\r‘\ <.’/I\h 3
284 + 18x 0&3 \
/l:i;r -
] 8X /A [ f.,_';;/’
18x NCa
N\ AN \"'.'

SR\
./6'11\\'/1

g

!

a at: www.pakcty.org .
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EXpeRIMENT No-26
To determine The Solubility Of Mohr's Salt At Room Remperature:
Prisciple: ' (

[tis a redox-titration. Mohr's salt is a reducing agent and can be titrated with standard oxidizing agent
.2 KMnO, in the presence of dil . H,SO,.

Standard Soln - 0.02M KMnO,
Indicator - KMnO, (itself)
End Point : Justlight pink

l | Equation : 2KMnOg4 + IOFeSO4 (NH4), SO4 . 6H,0 + 8H,S04
K>SO, + 2MnSO4 + S5Fe; (SO4)3 + 10(NH4), SO4 + 68H,0
Mole Ratio: KMnO; : Mohr’s Sa}tJ )
P [ 2 : 10 /
' I’ ,, B S
' Take the given KMnO, solution in buréttég;ﬂ’d note the initial reading. Prepare a saturated soln of

Mobhr's Salt at room temperature. Now take lo{l@,ﬂy of this saturated solution and dilute it upto 200cm’ of
solution. Now pipette out 10.0cm’ of this dilute solution in conical flask. Then add half test tube of dil. H,SO,
in it. Titrate this solution against KMnOg{ The end point s just light pink. Note the final reading. Take at least
three concordant readings to calculgatﬁtﬁ%exact volumeof KMnO, used.

Observations and Caﬂcuﬂaunua*

' i) Vol.of Mohr's Salt taken for eachtitration

= 10.0cm’.
(i) Vol.of KMnO, used for each titration =
N __ =
No. of Obs. Initial Reading Final Reading | Vol. of KMnO4 used
| oL .20 5.0cm’
2. 5.0 00 | 50em®
3 10.0 150 5.0cm’

l.' £

Concordant Reading= 5.0cm’

N() : y

Pleasé Visitformore dat@‘at www.pakcty. or@
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0

Mohr's Salt KMnOy

MiVy M,V
n ns
M;x 100 0.02 x 5.0 ‘ !
- ’ a@;pakcity.org %n
B 0.02x50 10
et 2 7100
M, = 0.05 mol/dm’
Amount in g/dm’ = Molarity x Mol. mass of Mohr’s Salt
= 0.05x392
- 19.6 g/dm’

1000cm’ solution contain Mohr’s Salt = 19.6g

200cm” solution contain Mohr’s Salt =

~19.6
=~ 1000

200cm’ dilute soln contain Mohr’s Salt = 3” @ig |

10cm’ of water = 10g of wat Qi
200cm’ of dilute soln = 10cm /of Safurated solution.
10cm’ of saturated solution cﬁiﬁﬁm Mohr’s Salt = 3.92g.

x200 = 3.92g

NS _ 392
100cm’ of saturated (s\qlu‘tron (5 0) T 100
I Mg
Qv = 39.2 g/100g

Solubility of Mohr’s Salt=" 39.2g/100g of H,O.

The solubility of Mohr’s Salt at room temperature is = 39.2g

NO), ()

Please visit for more data at: www. pakcty. org £
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Experiment No-27
Determine The Solubility Of Oxalic acid at room temperature.

OH
& Priciple:
8

[t is a redox titration. Oxalic acid is a reducing agent and can be titrated with some oxidizing
agent like KMnO, at 60-70C".

standard Solution - 0.02M KMnO4
Indicator g KMnO, (itself)
End Point : Justlight pink
o Equation 2KMnO4 + 5H,C,04 2H;0 + 3H2S04
N(): K>S0, + 2MnSO4 j‘q@(;()z + 18H,0
Mole Ratio: KMnOs O@X?Séb“/id

; \¢
OH : 2 /;(Q@\ -
! Procedune: N

Take the given KMnO, sol t@n the burette and Note the initial reading. Prepare a saturated
NO. solution of oxalic acid at room tempe 3 Take 1 0.0cm’ of this saturated solution and dilute it upto 250cm’
in a measuring flask. Take 10.0c this dilute oxalic acid solution in conical flask and then add half test
tube of dil. H,SO, in it. Hea solution of conical flask upto 60-70C . Titrate this hot solution against
ONH, KMnO,. The end point is just light pink. Note the final reading. Take at least three concordant readings to

) calculate the exact volume of KMnO, used.

Oksewations and Caleubations;

(i)  Vol. of oxalic acid taken for eachtitration, ;= 10.0cm’.
(ii) Vol.of KMnO, used for each titration =

No. of Obs. Initial Reading | Final Reading Vol. of KMnO 4 used
1. 0.0 8.0 8.0cm’
) 8.0 16.0 8.0cm’
3. 1 160 [ 24.0 8.0cm’

concordantreading = 8.0¢m’

=y
'_E“LQI

1

" | i
o= - —

1_ = =

_Please visit for more data at: wWiv.pakcty.org




Oxalic acid KMnOy4
MV _ MV,
n n
M; x10.0 0.02 x 8.0
5 _ 2
02 x 8. 5
M 0 022 8.0 x =
M = 0.04M
Amount in g/dm’ = Molarity x Mol. mass
= 0.04 x 126
~ 5.04 g/dm’
1000cm’ solution contain oxalic acid= 5.04
250cm” solution contain oxalic acid = 150%% x 250

: : : o™ e
250cm’ dilute solution contain oxalic acid %Q“e
X ‘:;\ </

10em’ of water =

10g of water ,gj

250cm’ of dilute solution= 10cm of\@hfrated solution.
10.0cm’ saturated solution contam éx\ahc acid= 1.26g.

100em” of saturated solu&?g eontal'n oxalic acid = 11?66 x 100
= 12.6g/100g of HO
Solubility of HyC204 . 2HO = 12.6g/+00g-0f H,O:

Result

Hence the solubility of oxalic acid at room temperature is = 12.6 g

£

i

® | Pleasevisit for mc;”r“é aﬁ;—g at Www.pakc‘ty.or g



Experiment No-28

hb 5g Of An Impure Sample Of KMno, Is dissolved Per dm’. Determine %age Of

Mn Present In The Given Solution: ¥
H ¢
Principle:
Itis aredox titration. KMnO, is an oxidizing agent and can be reduced to Mn'" ions by a suitable
reducing agent such as Mohr's Salt.
Standard Solution 0.1M Mohr's Salt
0, ; Indicator - KMnO, (itself)
: End Point : Justlight pink
Equation . 2KMnO4 + 10 FeSOy4 . (NHy), SO4 . 6H,0 + 8H,SO4
NP
’ | K,SO4 + 2MnSOs + SFex(SOs)s + 10(NH), SO + 68H,0
D, Mole Ratio: KMnO4 : Mohr’s Salt
Pald \q_j\ )
: 2 < rm\
i Pucedure: ‘?“\>/“\<
B\ )
Take the given KMnO, solution in pur&te/and Note the initial reading. Pipette out 10.0cm’ of
= Mohr's Salt in conical flask and add halftest tujgaf b dilute H,SO, in it. Titrate this solution against KMnO,.
The end point is just light pink. Note the @ﬁ*@’admg Take at least three concordant Reading. to calculate
0, the exact volume of KMnO, used.

U Obserwations ad Ca&fuﬁlm

a * (i)  Vol. of Mohr's salt taken for each titration 10.0cm’

(ii) Vol.of KMnO, used for each fitration.

i No. of Obs. Initial Reading Final Reading Vol, of KMnO 4 used
| - el | e 100

N | | 1100 200

]’ | 20,0 30,0

e Concordant Reading = 10,0cm’

- &

\NO) \NO) 3§

' Pleasé \isit for more datd®at; www.pakcty.org® |



KMnQO, Mohr's Salt

M,V { M,V
n | n;
M;x 100 0.1 x 10.0
2 = [0
01100 2

) 3 . R .
Amount in g/dm’ = Molarity x relative Atomic mass of Mn.

= .02 x 55
= 11 g/dm’ -
6.5 g of the sample contains Mn = 1.1g 3
. 1.1 -
1 g of the sample contains Mn =~ = 75 | :
: 1.1 b 1
100 g of the sample contains Mn = = * 100 = 16.92% :
/}/LM E
Result: @~ :
. - 5‘\,\ é\{/
The given sample of KMnO; contain 16.92%Mn.7)> ;.
Exencise: ﬂg\/@ i E
RN -
Find out the % age of Mn in the given g%qr}:@fé of KMnO,,1.65g of which has peen dissolved per 500c E
5 - |

(L)

Plehse Whitlor mote®aka at: vww.pakay@g



FxDEmMENT N0«29 A

The &iven’ Solution Contain 30.0g Per dm® Of A partially Oxidized Ferrous Sulphate 3

Calculate The Percentage Oxidation By Volumetric Method: e
Principle:
| Itis aredox titration. FeSO, is a reducing agent and get oxidized easily in atmosphere. It can be \T
titrated against some standard oxidizing agent like KMnO, in the presence of dil . H2SO,.
standard Solution 0.02M KMnO,
Indicator : KMnO, (itself)
End Point : Just light pink
\ Equation - 2KMnOy4 + 10FeSO4 . 7H,0 + 8H,SO4
I ' ) i
K5SO4 + 2MnSO4 + 5Fe; (SO4)3 + 78H20
Mole Ratio: KMnOs : FeSOy. 7H20
2 I(L”6 2
P’wWw: at \,:,%i}
l Take the given KMnO, solution in tllgh’..;rette and note the initial reading. Pipette out 10.0cm’

of FeSO, (Partially Oxidized) in conical ﬂask«:an\d’then add half test tube of dil . H,SO, in it. Titrate this
solution against KMnO,. The end point s | \ight pink.

Note the final reading. T@ﬂt least three concordant readings to calculate the exact volume of
KMnO,used. «VW

. | Obsewations and Caleulations:

(i) Vol. of FeSO, taken for each titration =, 100cm’.
(ii) Vol. of KMnO, used for each titration =

No. of Obs. Initial Reading Final Reading Vol. of KMnO , used

0.0 10.0 10.0cm’ ‘
10.0 20.0 10.0cm’

20.0 30.0 10.0cm’
Concordant Reading = 10.0cm’

\ ‘- ) - () N { }

' PleaSe Visit for more d4ta at: www.pakcty;oﬁ |




FL"S()q . 7”*() KMI]()4

MiVy M,V;
n ; Ny

g
M; x 10.0 | 0.02 x 10.0 |
10 2 __
a 0.02 x 10.0 10 ;/’!
o 2 2 100
M, = 0.1 mol/dm’ FeSOy4 . 7H,0
- Amount in g/dm’ of FeSO4 .7H,0= Molarity x Mol. mass
= (.1 x 278
= 27.8 g/dm’ “'
30g sample contain pure FeSO; . 7TH,O = 27.8g -
Amount of oxidized FeSO4 .7H,0= 30-27.8 =2.2 T
% of partially oxidised FeSO; = ;30; x100=733% .

’ﬁﬁmed FeSO; .TH:O.

[




ﬁ & N NEE 5
ExperiMent No-20

The Given Solution Contains 27.89 Of FeSO,7H,0 Dissolved per dm’.
Find The Amount Of Iron In The Given Sample By Volumetric Method:

o Principle: ‘

[t is redox titration . FeSO, . 7H,0O is a reducing agent and can be titrated against KMnO, in the
presence of dil . H,SO,.

-
-
7@
il

: Standard Solution : 0.02M KMnO,
‘ Indicator - KMnO, (itself)

End Point o Just light pink

: Equation : 2KMnO; + 10FeSO, . 7H,0 + 8H,S04
I
K>S0y + 2MnSO4 + 5Fe; (504)3 + 78H,0
Mole Ratio: KMnOs : FeSOq4 ZH}O
o6

: L ] 7
, - &

Take the given KMnO, in the burettei%r\rcf Note the initial reading. Pipette out 10.0cm’ of FeSO,.
7H,0 solution in the conical flask. Then gd&é‘lf test tube of dil. H,SO, in the flask. Titrate this solution
against KMnO, in the burette. The em@emt is just light pink. Note the final reading. Take at least three

-concordant readings to calculate t],}q@;ﬁéf volume of KMnO, used.

'

 Oboowations and Coleubations:

(i) Vol.of FeSO,.7H,0 solutiontaken = 10.0cm’
(i)  Vol. of KMnO, used for each titration.

).‘
No. of Obs. Initial Reading Final Reading Vol. of KMnO 4 used |
N I 0.0 10.0 10.0cm’
[ 2, 10.0 20.0 10.0cm’
20.0 30.0 | 10.0em’

Concordant Reading = 10.0cm’

—"_I' : |F=i,‘;"

e s B — g . \ {', . () . )
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FeSO4 . 7H,0 KMnOy
MV, o M, V,
n n,
M; x 10.0 N 0.02 x 10.0
10 3 2
0.02 x 10.0 10
o A 2 X100
M1 = 0.IM FCSO4 : 7H30
Amount of Fe in g/dm’ = Molarity x Atomic mass of Fe
= 0.1 x 56 -
= 5.6 g/dm’ ;
Result: -
The given solution of FeSO; . 7H,0 contain 5.6g iron per dm’. -
: \6@* ) E
SO -
) :
O%;\f,- “'E
{‘\-.J/L@}t -
{\@/
Jer t
A~ =
A -

| l]lII

(i
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~ SECTION-INL
IODINE TITRATION (REDOX TITRATIONS)

AODINE TITRATION: -

lodine titration is the type of redox titration. lodinine acts as an oxidizing agent and can /]

be titrated against reducing agent like Na.S, 0., l

OXIDIZING AGENT:

lodine (1,) itselfacts as an oxidizing agent and in the reaction itselfreduced.
REDUCING AGENT:

Na,S,0, 5H,0 (sodium thiosulphate) acts as a reducing agent and in the reaction itself .

oxidized.
l INDICATOR:

Mostly starch is used as an indicator in Iodimetry. Although Iodine can be used as an
indicator because it has an intense yellow to brown colour. But during Titration it is difficult to detect -
the disappearance of yellow colour, so starch is used near the end ]%@@nt. Starch produces a qleep blue
complex with iodine. The complex is visible at low concentrat_i_g{;@jodine. It gives water insoluble
complex with iodine, so that is why we use indicator near to ’gh% éndpoint. "

: /\“& i
: Types of lodine Titrations: f@%’?}\
)
I There are two types of lodine titmtiigﬁb\ﬁ

(1) lodimetry (2)

I ’ I, + Na;$303—— 2Nal + Na,S40¢ x

In this iodine solution is taken iniodine flask. (stopper conical flask). Iodine is slightly
soluble in water but when some K1 is added, its solubility incréase due to formation of I5.
Volatility of iodine also decreases by KI due to formation of 1 .

\ L+KI— L+K'
I + 25,05 — 31 +8,0%

(2)lodometry (Indirect Titration):
In this titration some oxidizing agent liberate iodine from KI and this liberated I,

. is titrated against standard solution of reducing agent i.e Na,S,0,. The amount of I, liberated
*from KI is equivalent to the quantity of oxidizing agent present. Some oxidizing agents are
. ,__! 0, R 0,, H,0,, Ferric ions, MnO,, bromine and chlorine.

N() ! N(Q) (),

Ple4sé visit'for more data at: www.pakctj/.%g |



2CuS0O4 + 4K1 — Cuyl + 2K,S804 + 1.

K,;Cr;0; + 6KI1 + TH,SO4 — 4K;804 + Cry(S0y); + 31, + TH,0.

2KMnO4 + 10K1 + 8H,804

$

6K,S04 + 2ZMnSO4 + 51; + 8H,0
In above reactions, liberated iodine is titrated against standard Na;S,0; solution. :

)
@
L&)
@
o
(©)
Q)

2Na,S,0:+ 1, — Na,S40¢ + 2Nal

GENERAL INSTRUCTIONS

N

FOR IODINE TITRATIONS: y

|—'--

Always add sodium thiosulphate solution in burette.

In iodometry titration; add oxidizing agentin the conical flask or iodine flask.

The medium of solution should be acidic.

Add KI solution in excess because volati %{{@ decreases
In iodimetry make solution of I, in: pgtr7 <§lum iodide.

Add indicator near the end c(rﬁn@hen colour of solution is light yellow.

Always use fresh soluﬁﬁﬁs of starch indicator and sodium thiosulphate. Prepare
solution of Na,S, L0 with recently boiled water because CO, present in water

an bacteria decompose the solution.

Do not expose the solution of Na,S,0, to light for long time.

Perform this titration in iodine flask or stopper flask.

w Use sucker pipette to transfer iodine solution into iodine flask. Do not use ordinary

pipette.

T N \ - < =
19, 1\‘.I ‘}

i
s - o ) .
At SR - Lg r L - _
N1 . A Masgss ) _
| f 5.__
'
t
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N EXpERIMENT No-7 1 “@P‘“'"""W@" '

mm Standardize The Given Solution Of Todine. You Are Provided With O.1M

Na,S,0, Solution: g
Principle:

[tisredox titration. I, isan oxidizing agent and can be titrated against some reducing agent like (
Na,§,0,. (lodimetry)

Standard Solution 0.1M Na,S,0,
z Indicator : Starch solution
End Point : Blue to colourless
Equation : I> +2Na»S,03 —> Na,S4 O+ 2Nal
Mole Ratio L ¢ 2

Procedune: ﬂ

*’e\_f

Take Na,S,0, solution in burette with the help of ﬁn@kﬂ and then remove the funnel. Note the
initial reading. Pipette out 10.0cm’ of 1, sg| ;}’Q{n\‘i'n a conical flask with the help of pipette
sucker. Add 20cm’ of distilled water in aga’lf&]'}trate this I, solution against standard Na,S,0,

solution. When the solution becomes pale yellow 1-2 drops of starch as an indicator. The solutlon
becomes blue. Now titrate further till the blu@i\@ our disappears. This is the end point. Note the final
reading. Take at least three concordant rewj\@cakulme the exact volume of Na,S,0, used.

Obsenwations and Coleubtisus:

() Vol. of 1, solution taken for eachtitration = 10.0cm?’.
l {ii)  Vol.of Na,S,0, soln used for each titration.——=
No. Initial Reading huﬁi_&‘ﬁ_ﬁ’l‘mw P Yolume of Na;8,0;
l. 0.0 10.0 10.0cm’
2, 10.0 20.0 10.0em’
\ 3 20.0 30.0 10.0cm’

Concordant Reading = 10.0em?

[ Please wsnt for mc;re data at: www. pakcty orge




I"\

N2a;S;0;

M,V;
n

0.1 x 10.0

2
0.1 x 10.0

2
0.05M

Amount in g/dm3 of I, =

Result:

%9
10

Molarity x Molecular mass

0.05 x 254
12.7 g/dm3

The given I, solution is 0.05M having 12.7 g/dm3 strength.

Exencise:
Standardize the given solution of I, you are provided with 0.05M Na;S;0; solution.

| e

.r.

Please'visit for m
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EXpFRIMENT No-22
“ Standardize The Given Solution Of I, And Find Out Volume Of This Todine i

Solution Required To Prepare 400cm’ Of 0.025m I, Solution: g
i P'uuapﬂe
It is redox titration. I, 1s an oxidizing agent and can be titrated with some standard reducing

§ agent like Na,S,0, directly. (Todimetry).
0. standard Solution 0.1M NazS?O3

: Indicator - Starch solution
N End Point : Blue to colourless
’ : Equation . I> +2Na,S,0, —Na;S406 + 2Nal

Mole Ratio frizu2

) Pm: fféC)

Take the given Na,S,0, solution in burette and “te) he initial reading. Pipette out 10.0cm’ of I,
B solution in conical flask with pipette sucker. Add 20(:@1%\ ater in it. Titrate this solution against Na,S,0,
8 solution in burette. When the solution becomes p; l@ low, add 1-2 drops of indicator in it. The solution

becomes blue. Further titrate the solution till thg blkie colour disappears. This is the end point. Note the final
reading. Take at least three concordant readuf@hj calculate the exact volume 0f Na,S,0, used

= Obsewations aud ¥
H, 1) Vol. of I, taken for%gch titration = 10.0em’.
(i) Vol. 0ofNa,S,0, used for each titration. __
> No. of Obs. Initial Final Readingy" Vol. of Na;S;0;
Reading . ' used
) . 0.0 100 10.0cm’
100 | 200 ~10.0cm’
N 3, 20.0 30.0 10.0cm’

Concordant Reading = 10.0cm®

-

¢ g : v "A.“("_} 0 . N() — \. ) U ! -
Please, visit for more data.at: www.pakcty.orgas |




I M,V ¥ M,;V;
ny - n;
M, x 10.0 - 0.1 x 10.0
1 - 2
0.1x10.0 1
My = 2 100
M, = 0.05M

Dibution Founula:

I, Soln given = I, soln required
M]Vl = Msz

0.05 x V; = 0.025 x 400
v - 0.025 x 400 ,.
Vi = 200cm’ < ('@ _

o@‘ﬁ\ .
NS o
Reou&: &

AR
"

AN
The given I, solution is 0.05M and tt\:@'i@)‘lume required to prepare 400cm® of
0.025 ML, solution is 200cm’ mixed wigh200cm’ water.

AN T

xencwe: N

Standardize the given solution of I; and calculate the volume of this solution
required to make 500c mof 0.025MI,solution. Given 0.1M Na;S;03 solution.

"NO, A NO |
Pleaseé visit forimore data at: www.pakcty.org,




EXPERIMENT No-%7%

24.8g Sample Of Alkali Metal Thiosulphate M.S.,0, . 5H,0 Have Been Dissolved Per i
dm® Of Solution. Calculate The Atomic Mass Of Metal 'M' By Volumetric Method. g

Principle: (

5

H

Itis aredox titration. I, is an oxidizing agent and can be titrated with some reducing agent like
Na,S,0, (Iodimetry).

Standard Solution . 005SsM I, solution
indicator : Starch solution
End Point : Blue to colourless
Equation : I, + 2M,S,0; » 2MI + M;S4045

chedme:

Take M,S,0, solution in burette and note the initial reading. Pipette out 10.0cm’ of I, solution in

conical flask with pipette sucker. Add 20cm’ of water in it. Tltratﬁ@n)s solution against solution in

_ burette. When the solution becomes pale yellow, add 1-2 d;oéé}f indicator in it. The solution
 becomes blue. Further titrate the solution till the blue ¢é /\\t\g disappears. It is the end point Note the
Final reading. Take at least three concordant readm%@tb calculate the exact volume of M,S,0, used.

Obsewations ad c%g@’
S

(i)  Vol. of ], taken for each fon = 10:0cm’.
(ii) Vol. of M,S,0, used: foreach titration.
No. of Obs. Initial Final Reading | Vol. of M;S,0;
Reading, used
1. 0.0 19.0 10.0cm’
.| 100 o |PEKCEYPTI A 10.0cm’
300 | - 200 | SSsewe 10.0cm’
N ‘ Concﬂrda_nt reading = 10.0cm’

NO) X NO

T @ | Pleasevisitformore dataat: www.pakety.ord® |



Molar mass of M,S,0; . 5H,0

Amount in g/dm’ of M,S,0;,

Resut:

So the atomic mass of ﬁ‘}etal M in M,S,0, . SH,O is 23g/mol which is sodium Na

(Natrium).

Exencise:

12.4g of M,S,0, . 5H,0 have been dissolved per 500m’ of solution. Find out the atomic mass of "M

by volumetric method.

@ |

n
0.05 x 10.0

1

0.05%x10.0 2
1 *10.0

0.1IM M;S,0;

M, + 202
Molarity x Mol. mass

0.1 x(ZM +202)

2M+ 202

M+ 202

248 — 202 &)
~

46 Q{\c

46 _ 53

<\
\

2
23 g/mog\r@

i‘\f\ N

L I
By
A

&

-]
v

/{if\\\;\\/\

"\\ \/I‘

NGO L

O,
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ExperimenT No

E Calculate The Percentage Purity Of Given Sample Of Hypo 79 Of Which Have —

| p—

Been dissolved Per 250cm’ Of Solution:

Pwupﬂe

It 1s redox titration. Hypo (Na,S,0, . 5H,0) is a reducing agent and can be titrated with 1,

solution directly (Todimetry).

Standard Solution : 0.05M I, solution
Indicator : Starch solution
End Point : Blue to colourless
Equation : I, +2Na5S,0;3-— 5 2Nal + Na, S40¢

Mole Ratio : | : 2

Take hypo solution in burette and note the initial reading. que le Ocm’ of 1, solution in conical flask

with pipette sucker. Add 20cm’ of distilled water in it. Titrate thlﬁ solution against the solution in burette.
When the solution becomes pale yellow, add 1-2 drops of starch solution it. The solution becomes blue in
colour. Further titrate the solution till the blue colour disaf ears. This is the end point. Note the final reading.
Take at least three concordant readings to calculate the' é}act volume of hypo used.

(&’
Obsewations and Caleulations;
(i) Vol.ofl, taken for eacwghgﬁ = 10.0cm’
(ii) Vol.ofhypoused f@@d\;\h titration.
: A L/ PR 1 2| g
No. of Obs. Initiai FimapRsading | Vol, of Na;38;0;
Reading Pl st | TS, used
Ly 0.0 . 00 10.00m’
. 100 RET209 10.0cm’
3 20.0 30.0 10.0em’
Concordant Reading = 10.0em’

g . . ﬂ 3 | \._( ‘ : \ { )
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NaS;O; . SHzO lz
MV, " M;V;
n n;
M; x 10.0 N 0.05 x 10.0
2 . 1
M, - 0.05 x 10.0 ’ 2
| 10.0
M] -n 0.1IM
Amount in g/dm3 = Molarity x Mol. mass of hypo
= 0.1 x 248
- 48 gdw
250cm’” solution contain hypo = 7.0g
7
1000cm’ solution contain hypo = igﬁ x 1000
28g impure sample contain pure Na;S; %3\” | 24 8¢g
100g of impure sample contﬁﬁgplﬁ'e Na,$,0; =
AN 24.8
& %9?/‘ = T5g ) SN0
<« = 88.75%
Result: % age purity =  88.75%

The given impure sample of hypo contains 88.75% pure Na,S$;0; . SH,0.

\,“

N
'\ \ N
SO

N ) ! s -

Please visit, for more data at: www.pakcty:org.
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+ EXpeRIMENT No-27

=\
By 209 Of Na.S,0, . 5H,0 Have Been dissolved per dm® Of Solution. Find Out
The %age Of Sulphur In The Sample By Volumetric Method:

OH 1 Pm‘-dpge:

: " It 1s a redox titration, 1, is an oxidizing agent and can be titrated with a reducing agent like

Na,5,0, . (lodimetry).

Standard Solution : 0.05 M 1, solution
NO, Indicator : Starch solution
End Point : Blue to colourless
K Equation  : [, + 2N2,S,0;3 — > 2Nal + Na,S;0¢

bettbodinho. Mole Ratio : 1 : 2

L
&

Take hypo solution in burette and note the initial reading. Take IO}Qcms of I, solution in conical flask

(WMR1pette sucker. Add 20cm’ of distilled water in it. Titrate this solution against the solution in burette.
the solution becomes pale yellow, add 1-2 drops of starch sd@\oﬁ’it. The solution becomes blue in

Further titrate the solution till the blue colour disappeal;s{fl\ihfgis the end point. Note the final reading.
) -

A .
least three concordant readings to calculate the exact Vo> </

5 .\-‘)
O%
)
N
w
No. of Obs. | Initial Final Reading | Vol. of Na;S;0;
Reading used
1. 0.0 10.0.9, 10.0cm’
2 100 pakcity 209 10.0cm’
3, 20.0 30:0 10.0cm’

Concordant Reading =10.0cm’

. \‘ j - _. \.‘ } | } - x .\. | . e .

| Pldase visitfor more data atwww.pakcty.org | @ | - HC




0.05 x 10.0 2

M, ¢ = 1 *10.0
0.1 mol/dm °of Na;S;0;

=
Il

Molarity x atomic mass
0.1 x (32x2)

Amount in g/dm" of sulphur

Il

= 6.4g/dm’
20g sample contain sulphur(S) = 6.4g
100g sample contain sulphur(S) =
6
= 5}!.
% age of S (; Qg%32%

R“"l!! MOB/
The given sample of N aZSZO\sg;Untam 32% sulphur (8S).

b ‘\/
>

X
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Experiment No-26
24 .8g Of Na,S,0, . XH,0 Have Been dissolved Per bDm’® Of Solution. Find Out Value Of 'x'.

It is a redox titration I, is an oxidizing agent and can be titrated
like sodium thiosulphate directly (Iodimetry).

against some reducing agent

3 Standard Solution ’ 0.05M 1,
Indicator - Starch solution
Fnd Point : Blue to colourless
: Equation . I, + 2Na ;8,03 . xH 0 > 2Nal +Na,;S406 . 2XH;0
' Mole Ratio 1 : 2

£ N\
[ ] _/'(‘_\ b
o e
AN

Take the given Na,S.,0, solution in burette and note the 1n1t1a]read};; I;ipette out 10.0cm’ of I, solution

in-conical flask and then add 20cm’ of distilled water in4 ’\I‘}‘tr\gfe this solution against solution in

' burette. When the solution becomes pale yellow, addfsz hops of indicator in it. The solution becomes
blue. Further titrate the solution till the blue co}g@ﬁ;t disappear. This is the end point. Note the final

reading. Take at least three concordant @:ﬁ{ to calculate the exact volume of Na,S,0; used.

i

\ 1

B Oboouations awd Caleababisns:

(i) Vol. of I, taken for each titration =2 10.0cnt’.

/ (ii) Vol.ofNa,S,0;used for each titration:
7
i No. of Obs. Initial Final Reading | Vol. of Na;S;0;
| Reading used
L e . il | 10.0cm’
\ =" " 2. | 100 | 200 10.0cm’
| 3 20.0 30.0 10.0cm’

Concordant Ruding - lil.ilcm3

i - - ] { } A )

L ] <
; |
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I
w,V;
n
0.05 x 10.0
L ]

|

0.05 x 10, 0
M] - 1
M, = 0aM C’@ pakcity.org 9"
Molecular mass of Na; S; 05, XH;0 = 158 + 18x
Amount in g/dm" = Molarity x Mol. mass
48 = 0.1 x (158 + 18x)
24.8
0.1 = 158 + 18x
248 = 158 + 18x
248 -158 = 18x S
%)
90 = 18x SO
90 {\¢
x o= 35 o)
i /l/]\(\r:/)
X DS

Result: <&
o
M QS {,\ <

_No. of water of crystallization in Na28203 is =5

h‘h\/

: O
N

2.48g of Na,$,0; . xH;0 have been dissolved per 100¢m’ of solution calculate the value of “x’.

-
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