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Chemistry Manual I
Inorganic Quantitative An

Experiment No. 01

Exp- eriment Name.: Standardization of sgdium hydroxide solution with 4 Stangyy,
- solution of oxalic acid.

Pr afation of standard 0.050 M oxalic acid solution
e e Tt

Weigh out exactly 0.63 g of pure crystalline oxalic acid dihydrate (HOOC':COOH'iH"O) "(“ a100
ml volumetric flask. Dissolve it with little amount of distilled water and fill it up to the mark.

Working Procedure | RN

i) Take the supplied sodium hydroxide solution in the burette.
ii)

Pipette out exactly 10.0 ml of the prepared oxalic acid solution into a conical ﬂask. |
iif)  Add 1-2 drops of phenolphthalein as indicator. B, o gy s o
Record the initial burette reading, ' o
Add sodium hydroxide solution from the burette into the conical flask with constant
shaking until the color changes from colorless to pink and record the burette (final
reading) again, ' _ _
vi)  Repeat the procedures (ji-v) at least three times and take the average (for average,
data which have diffe i

iv)

v)

On required to neutralize the standard 10.0 mi
oxalic acid solution, '

Calculate the concentration in terms of Molarity by using both formula and unitary
method.

Reaction

vii)

a HOOC-

COOH (ag) + 5NaOH (ag) —» Na0OC-COONa (ag) + gH,0 ()
Calculation: ' '

From the above reaction, it is clear that jn
reacts with b mol (

ntration of sodium hydroxide
solution (in terms of morality) can be determined using the following_formula: _
M;V, My,
a b

= Molarity of oxalic acid solution = 0.050 M _

Vi = Volume of oxalic acid solution taken = 10,0 m|
M. = Molarity of sodjum hydroxide solution = 2 M

- V2= Volume of sodjum hydroxide solution required = Avg. burette reading (? ml)

as the suitable indicator for this experiment? Use titration
Curve for explanation,

3. Write the balanced reacti

4.C

on. Mention the type of reaction with definition.
alculate the strength of

NaOH solution in normality (N),
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Experiment No. 01
ardization of sodium hydroxide solution with a standard

Experiment Name: Stand
solution of oxalic acid.

Preparation of standard 0.050 M oxalic acid solution

Wl‘"gh out C:“'dClly 0.63 g of pure crystalline oxalic acid dihydrate (HOOC—COOH.2H;0) in a 100
ml volumetric flask. Dissolve it with little amount of distilled water and fill it up to the mark.

Working Procedure

i) Take the supplied sodium hydroxide solution in the burette.

ii) Pipette out exactly 10.0 m1 of the prepared oxalic acid solution into a conical flask.

iii))  Add 1-2 drops of phenolphthalein as indicator.

iv) Record the initial burette reading. ’

v) Add sodium hydroxide solution from the burette into the conical flask with constant

shaking until the color changes from colorless to pink and record the burette (final
reading) again.

vi) Repeat the procedures (ii-v) at Icast three times and take the average (for average,
data which have differences within 0.3 should be considered). This value is the
volume of sodium hydroxide solution requircd to neutralize the standard 10.0 ml
oxalic acid solution.

vii)  Calculate the concentration in terms of Molarity by using both formula and unitary

method.
Reaction
@ HOOC-COOH (aq) + bNaOH (aq) — p NaOOC—COONa (aq) + gH,O (1)
Calculation:

From the above rcaction, it is clear that in order to be neutralized; @ mol (coefficient) of oxalic acid

reacts with & mol (coefficient) of sodium hydroxide. The concentration of sodium hydroxide
solution (in terms of morality) can be determined using the following formula:

MV, MV,
a b
Where M, = Molarity of oxalic acid solution = 0.050 M
V, = Volume of oxalic acid solution taken = 10.0 ml

M, = Molarity of sodium hydroxide solution=? M
V; = Volume of sodium hydroxide solution required = Avg. burette reading (? ml)

Quesiions:
1. Which one of NaOH and Oxalic acid is the primary standard substance in this experiment?
Explain giving definition of primary standard and secondary standard substance.
2. Why Phenolphthalein is chosen as the suitable indicator for this experiment? Use titration
curve for explanation.

3. Write the balanced reaction. Mention the type of reaction with definition.
4. Calculate the strength of NaOH solution in normality (N).
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Experiment No. 02

Experiment Name: Standardization of HCI solution with a secondary standarg
solution of sodium hydroxide (NaOIlI).

Standardization of sodium_hydroxide solution: The supplied sodium hydroxide solution
was standardized as per the procedure described in exp # 01

Working Procedure

i) Take the standard sodium hydroxide (NaOH) solution in the burette. @

i) Pipette out exactly 10.0 ml of the supplied hydrochloric acid solution into a conical
flask by a volumetric pipetic.

iii) Add 1-2 drops of methyl orange as an indicator.

iv) Record the initial burette reading.

v) Titrate the hydrochloric acid solution with the sodium hydroxide solution until the

color changes from pink to yellow, ®

vi) Note the final burette reading.

vii) Repeat the procedure (ji-vi) at lcast three times and take the average. This value is the
volume of sodium hydroxide solution required to neutralize the hydrochloric acid
solution.

viii)  Calculate the concentration in terms of Molarity by using both formula and unitary
methods.

Reaction:
allCl(aq) + bNaOll(aq) — pNaCl(aq) + gH,0(I)

Calculation:
Calculate the molarity of the HCI solution from the following formula:

M,V /a=M,V,/b

Where M: = Molarity of sodium hydroxide solution.
V, = Volume of sodium hydroxide solution taken.
M, = Molarity of hydrochloric acid solution (=?).
V| = Volume of hydrochloric acid solution required.

Questions:

1. Show by pH — Neutralization curve that methyl orange is suitable for this titration.
2. Do you think that phenolphthalein or methy| red can be used here? Justify your answer.
3. Calculate the concentration of HCI in terms of normality (N).

Note:
(a) If this experiment is not carried out just after finishing the experiment-01 then HCI solution
‘ is better to take in the burette instead of NaQOH solution.
(b) In some places color change is written as red to orange but pink to yellow is usually

observed.
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Expcriment No. 02

. ~ (- H Pl T a St; -
Fxperiment Name: Standardization of HCI solution with 2a secondary standard
S:l.lllﬁﬂll of sodium hydroxide (NaOll).

droxide solution: The supplied sodium hydroxide solution

dure described in exp # 01

Standardization of sodium h
was standardized as per the proce
Working Procedure
i) Take the standard sodium hydroxide
i) Pipetic out exactly 10.0 ml of the supplied hydrochlor

flask by a volumetric pipette.
iii) Add 1-2 drops of methyl orange as an indicator.

. (a)
(NaOH) solution in the burette.
ic acid solution into @ conical

iv) Record the initial burette reading.

v) Titrate the hydrochloric acid solution with the sodium hydroxide solution until the
color changes from pink to ycllow. L

vi) Note the final burette reading.

Repeat the procedure (ii-vi) al lcast three times and take the average. This value is the

vii)
volume of sodium hydroxide solution required to neutralize the hydrochloric acid
solution.
viii)  Calculate the concentration in terms of Molarity by using both formula and unitary
methods.
Reaction:
alICl(aq) + bNaOl(aq) — pNaCl(aq) + gH,0()
Calculation:

Calculate the molarity of the HCI solution from the following formula:
M.Vlla W Msz /b

Where M> = Molarity of sodium hydroxide solution.
V, = Volume of sodium hydroxide solution taken.
M, = Molarity of hydrochloric acid solution (=?).
V, = Volume of hydrochloric acid solution required.
Questions:

1. Show by pH - Neutralization curve that methyl orange is suitable for this titration.

2. Do you think that phenolphthalein or methyl red can be used here? Justify your answer.

3. Calculate the concentration of HCI in terms of normality (N).

(a) If this experiment is not carried out just after finishing the experiment-01 then HCl solution
is better to take in the burette instead of NaOH solution.
(b) In some places color change is written as red to orange but pink to yellow is usually

observed.
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Experiment No. 03 | *
Experiment Name: Standardization of hydrochloric acid (HCI) solution with »

standard solution of sodium carbonate (Na,COj;).

Preparation of standard Na,CO; solution:

Weigh out exactly 0.53 g of pure crystalline sodium carbonate (Na,CO3) in a 100 ml volumetric
flask. Dissolve it with a little amount of distilled water and fill it up to the mark.

Working Procedure:

i) Take the supplied hydrochloric acid (precaution must be maintained) solution in the
burette.

ii) Pipette out exactly 10.0 ml of the prepared sodium carbonate solution into a conical
flask by a volumetric pipette. .

iii)

Add 1-2 drops of methyl orange as an indicator.
iv) Record the initial burette reading.

v) Titrate the sodium carbonate solution with the hydrochloric acid solution until the first
drop changes its color from yellow to pink.

vi) Note the final burette reading.

vii)  Repeat the procedure (ii-vi) at least three times and take the av

volume of hydrochloric acid solution rec

Calculate the concentration in terms of’

methods.

crage. This value is the
juired to neutralize the Na,COj solution,
viii) Molarity by using both formula and unitary
Reaction:
aNa,CO; (aq) , HIIC] (aq) — pNaCl (aq) +¢CO, (g) + rH,0 ()
Calculation: Calculate the molarity of the hydrochloric acid solution from the following formula:

M\V,/a=M,V,/b

Where, M, = Molarity of sodium carbonate solution.
Vi = Volume of sodium carbonate solution taken.
M, = Molarity of hydrochloric acid solution,
V2 = Volume of hydrochloric acid solution.

Questions:

1. The above reaction actually occurs in two steps. Show these steps,

2. What is salt? What type of salt sodium carbonate is: acidic or basic? Explain with reaction,

3. Sketch the titration curve and give the reason for selecting methyl orange as indicator.

4. Can you explain why indicator changes its color? Hint: theories of indicator action.

3. Calculate the strength of HC in normality (N).
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Experiment No. 04

Experiment Name: Standardization of sodium thiosulphate (Na,S,0;) solution with a
standard solution of potassium dichromate (K,Cr,0,).

Preparation of standard potassium dichromate (K,Cr,0;) solution

Weigh out exactly 0.47 g of potassium dichromate (K;Cr,0-) in a 100 mLyolumetric flask.
Dissolve it with a little volume of distilled water by shaking. Make the solution up to the
mark by adding distilled water.

Working Procedure

i) Take the supplied sodium thiosulphate (Na;S;03) solution in the burettc & note the
initial reading. '
ii) Take about 50 ml of distilled water into a conical flask by using measuring cylinder.

iii) Add about 1-2 g of potassium iodide (K1) into this conical flask.

iv) Add about 1 g of sodium bicarbonate and shake well to dissolve it.

v) Add about 3 ml of conc. hydrochloric acid slowly while gently rotating the flask to
mix the liquids. (CO;poruced here to derive out O, from solution and to blanket/cover
the solution surface. Check the solution by a piece of litmus paper whether it is acidic
or not.)

vi) Add exactly 10.0 ml of potassium dichromate solution and mix the solution well.

vii)  Cover the flask immediately with a watch glass and allow standing in a dark box (10
prevent the solution from light) for 5 minutes. (solution will be dark brown).

viii)  Take out the flask from the dark box and dilute the solution by adding 50 ml.of
distilled water.

ix) Titrate the liberated iodine with the sodium thiosulphate solution from the burette
until the color fades and turns pale yellow. (compare with K,Cr,0; solution)

x) Now add 1 ml or 10 drops of starch (indicator; indicates iodine) solution into it. The
solution will become deep violet.

xi) Continue the addition of sodium thiosulphate solution until the solution changes its
color to light green.

xii)  Note the final burette reading. This is the volume of sodium thiosulphate solution

' required. '

xiii)  Repeat the procedure (ii-xii) at least three times and take the average value.

xiv)  Calculate the concentration in terms of Molarity by using both formula and unitary

' methods.

Reactions:
K:Cr205(aq) + 14HCl(aq) + 6KI(s) = 2CrCly(aq) + 31(g) + 8KCl(aq) + 7H,0(l) (in dark)
6 Na,S,0; (aq) + 3I(g) = 6Nal (aq) + 3Na,S,04 (aq) (during titration)
Therefore, 1 mol K,Cr,07 = 3 mol T, = 6 mol Na,$,0;
And finally, 1 mol K,Cr,0; =6 mol Na,S,0;
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¢ molarity of the sodium thiosulphate solution from the following formula:

M]V[/ 1 =M2Vz/6

Where M, = Molarity of potassium dichromate solution

V, = Volume of potassium dichromate solution taken
M, = Molarity of sodium thiosulphate solution =?M)
V, = Volume of sodium thiosulphate solution used.

Questions:

1.

Define oxidation and reduction reactions in terms of electron transferred and in terms of

oxidation number?

Give half-reactions for K>Cr,0, KI, Na;S;03 and I and then level them as oxidizing and
reducing agents with explanation? '

What are lodometric and lodimetric titrations? Give example.

What is the function of NaHCO3 used in this experiment? Why is the solution kept in the
dark box/place and for at least 5 minutes?

Write the structure of starch. Mention the advantages of using starch as an indicator in this
experiment. Indicator is used in this experiment at the last stage — why?

Page 5
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Experiment No. 05

Experiment Name: Estimation of the amount of copper present in a supplied solution
by iodometric method.

Standardization of the sodium thiosulphate solution

The supplied sodium thiosulphate solution was standardized as per procedure described in
(Exp. 4).

Working Procedure:

(1) Take the supplied sodium thiosulphate solution into the burette.
(i) Take exactly 10.0 ml of the supplied copper solution with a volumetric pipette into a
conical flask.
(iiiy  Add one drop of concentrated acetic acid solution into the conical flask.
(iv)  Add about 1 g of solid potassium iodide (KI) into it and cover it with a watch glass.
(v)  Keep the flask in a dark box for 5 minutes. A reddish brown color will be formed.
Then add 20 ml distilled water into conical flask.
(vi)  Titrate the solution with standard sodium thiosulphate solution
until the color becomes light yellow. (this is not the end point)
(vii)  Add 10 drops of starch solution into the conical flask.
(viii)  Add about 10 ml of 10% NIL4CNS solution and continue adding
sodium thiosulphate until the color of the solution becomes straw/pale (white). (it is
the end point)
(ix)  Note the final burette reading.
(x) Repeat the titration at least three times and take the average value.

Reactions:
2CuSO0y (aq) + 4K'I(s) — Cuyls(aq) + I (g) + 2K5S04 (aq) (in dark)
2Na,S,0; (aq) + 1, (g) = 2Nal (aq) + Na;S,04 (aq) (during titration)
So, 2 mol Na,;S;0; =1 mol = 2 mol CuSO,
Calculation:
Method1: Calculate the molarity of CuSOj solution. Now use the followmg relatlonshlp:

CuS0; — Cu*' + S0,* So, 1 mol CuSOy produce 1 mol Cu** . «
Therefore, the concentrallon of CuSO, solution = the concentration of (;u
Now, 1M Cu™ = Imoli% Cu** = 63.54 g/ Cu””

~ernle_

'

Metho(l 2: 1M thiosulphate solution = 1M CuSO4=Imol/L CuSO,

=1 mol/L Cu®* =63.54 g/L Cu**
So, 1000 ml of 1M thiosulphate solution = 63.54 g of Cu®
And finally, Iml of 1M thisulphate solution = 0.06354 g Copper.

Questions:
1. Show the half-reactions involved here.
2. What is the function of NH4;CNS in this titration?

Page 6
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Experiment No. 06 ,
entName: Standardization of potassium permanganate solution (KMnQy)

with a standard sodium oxalate (Na,C,0,) solution.

Preparation of Standard sodium oxalate solution:

Weigh out accurately 0.67 g of sodium oxalate salt in a 100 ml volun?ct.ric ﬂask. Dissolve by
adding a little amount of distilled water and make up to the mark with distilled water.

Working Procedure

U]

(ii)

(iii)

(iv)

(v)
(vi)
(vii)

Take the supplied potassium permanganate (KMnOQy) solution into the burette and
note the initial reading. . -
Pipette out exactly 10.0 ml of sodium oxalate (NayC;0y) solution by a volumetric
pipette into a conical flask.

Add about 50 ml of 1M Sulphuric acid solution to the conical flask.

Carry out the titration (add 2 - 5 drops of KMnOx solution) at the ordinary temperaturc
until the first point pink color appears throughout the solution. Allow to stand until the
pink color disappears and the solution becomes colorless.

Warm the solution to 50-60 °C and continue titration to a first permanent pink color.
Repeat the titration at least three times and take the average value.

Calculate the concentration in terms of Molarity by using both formula and unitary
methods.

Reaction:

aKMnOQy+ bNa,C,0, + cH,S0, = dK;80,4 + eMnSOy +_fC0)_ + gllzo + hiNa,SOy

Calculation

where

'

M,V.//é= M.V, //l'w

M, = Molarity of sodium oxalate solution

V, = Volume of sodium oxalate solution

M, = Molarity of potassium permanganate solution (=?)
V, = Volume of potassium permanganate solution

Questions:
1. Balance the above equation by half-reaction method.
2. Label Na,C;04 and KMnOj as oxidizing and reducing agents with reaction.
3. Sulphuric acid is used here; hydrochloric acid or nitric acid is not used. Explain why?
4. Find the normality of Na;C;04and KMnQ, solutions in this experiment.
5. Noi

ndicator was used in this experiment. Why?
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e t No. 07
n - n 0. " G ;

Ex lkrllll-g-—""'—zf) present in a suppllcd solution of

; ~erons jons (Fe
cctimation of ferrous ions ( . e
atimal potassium permanganate (KMnQa) solutio

Fxperiment Name:

ferrous sulphate (FeSOy) by standard

H P « ¥ H n
supplied potassium chlndllgdndle solutio

qandardization of the .
" y the following the procedure described

standardize the potassium permanganate solution b
in (expt.6).

Working Procedure

(i)  Take the standard potassium permanganale solution into the burette.

(i) Pipette out exactly 10.0 ml of supplicd ferrous sulphate solution by a volumetric

pipette into the conical flask.
(iii)  Add about 10 ml of 1M sulphuric acid solution.

(iv)  Titrate the solution with a standard potassium permanganatc (KMnQx) solution to

the first permanent pink color.
(v) Repeat the titration at least three times and take the average value.
Reaction:
2KMnO4(aq)+10FeSO4(aq)+8H2S04(aq)=K;80,(aq)+ 5Fe; (SO4)3(aq)+ 2MnSO4(aq) + SH2O(1)

Therefore, 2 mol KMnOy=10 mol FeSO,
or, Imol KMnQ, = 5mol FeSOy

Calculation:

' Mcthod-l: ]
“— Calculate the molarity of FeSOy solution. To find the amount of Fe?' per litre solution, see the

calcuiation of Method 1 in Experiment #5.
Here, 1 mol Fe*' = 55.85 ¢ Fe®'

Method-2: Calculate the amount of iron per liter of solution from the following equations:
M%Mﬂo.; =5x ImCS()4
’ IMF2$0y =5x5585g/L of Fe*'

So,h&h&&lﬂd:l@dnﬁ#—i*-@:@é%é-g—(ﬁe” (see Method 2 in Exp. 5)
Questions:

1. Make the above equation by using half-reactions. .
2. What is auto indicator? Give two examples.

*Ay_df f;(thsw‘, * &:If ,,%_OL_‘CJN : -kEvjo. eﬁuf o vuehos Kindics .
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. . Experiment No. 08
_E;Ll’_ﬂ'lrmu‘ll I\leme: Determination of total Hardness of water using Eriochrome
Black T (EBT) as an ind

icator,
Hardness

Water hardness was understood to be

a measure of the capacity of water to precipitate soap.
Soap 1s precipit

ated chiefly by calcium and magnesium ions present. Other polyvalent
cations also may precipitate soap but they ofien are in complex forms, frequently with

organic constituents, and their role in water hardness may be minimal and difficult to

define. Total hardness is defined as the sum of the calcium and magnesium concentration,

both expressed as calcium carbonate in mg/L (milligram/litre). The hardness may range
from zero to hundreds of milligrams per litre, depending on the source and trcatment to
which has been subjected.

Basic Principle

Ethylenediaminctetraacetic acid (EDTA) from a chelated soluble complex when added to a
solution of certain metal cations. If a small amount of dye such as Eriochrome Black T
(EBT) is added to an aqueous solution containing calcium and magnesium ions at a P" of
10.0 : 0.1, the solution becomes wine red. If EDTA is added as a titrant, the calcium and
magnesium will be complexed, and when all the magnesium and calcium has been
complexed the solution turns from wine red to blue, making the end point of the titration.

Preparation of 0.01M EDTA disodium salt (EDTA) solution: _

Weigh out accurately 0.372 g of EDTA (C1oN20gH 4Na».2H,0) powder into a 100ml
volumetric flask and add a little water to dissolve it. Make up to mark with distilled water,

Working Procedure

(i) Take the standard EDTA solution into the burette.

(ii)  Take 50 ml of sample water (tap water) by a volumetric pipette into a conical
flask.

(iiif)  Acidify the sample water with cone. hydrochloric acid (use a litmus paper) and
boil for a minute to drive off carbon dioxide (CO,).

(ivy  Cool and neutralize it with sodium hydroxide (use litmus paper).
(v)  Add about 2 ml of buffer solution (pH 10) and 2 drops of EBT indicator.

(vi)  Titrate the solution with a standard 0.01M EDTA solution until the color changes
from wine red to blue

(vii)

Repeat the titration at least three times and take the mean value. The mean of

three readings of EDTA is the volume of EDTA required to calculate the total
hardness.
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(‘alcululiun
Method 1 Unitary method
Method 1

Find the concentration of Ca
Then use the relationship between
CaCO; per litre of sample water. (fe

tion with ED1A. ‘
. he amount (mg) of
ro it is not 10 ml)

2 using 1:1 complex form
Ca’" and CaCO; 1o calculate t

careful aboul the volume of waie

Method 2 (sce hints below)
1 ml 0.01 M EDTA solution
Therefore, total hardness as mg CaCO; per liter of water
= (ax b x 1000) = ml of sample taken

= 1.00 mg of CaCO; (show by calculation)

Where, a = ml. of titrant required (mean volume of EDTA solution)
b = mg CaCO; equivalent to 1.00 ml EDTA titrant.(100 mg)

Questions:

1. Discuss on hard water and the process to soften it.

What are the permanent and temporary hardness of watet?

Define the terms Chelete and polydendate.

Write down the structure of EDTA. What type of reaction takes place between the Calcium
and EDTA?

5. What is soap? What is meant by micelle? How soap is related with hard water or hardness

B W

of water?

Hints:
[Molar mass of CaCOj is 100 g/mol]

I mol EDTA = | mol Ca®* = | mol CaCO; = 100 g CaCOs

-—

So IMEDTA = IM CaCOj; = Imol/L CaCO; = 100 g/L CaCO;
Hence 1000 ml1 0.0lM EDTA =0.01 x 100 g CaCO;
=0.01x 100 x 1000 mg CaCO;
= 1000 mg CaCO;,

'
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_ ] Experiment No. 09
Name of the Experiment: Determination of the available Chlorine in bleaching
powder.

'|‘he0ry:

Bleaching powder consists essentially of a mixture of calcium hypochlorite, C
calcium chloride CaCl,.Ca(OH),.H,0. Some free slaked lime is usually present.

constituent is the hypochlorite (OCI7), which is responsible for bleaching action. Upon treating

a(OCl); and the basic

The active

bleaching powder with hydrochloric acid, chlorine is liberated.

OCI” + CI" 2H" = Cl; + H;0
The available chlorine refers to the chlorine liberated by the action of dilute acid, and is expressed

as the percentage by weight of the bleaching powder.
The available chlorine in bleaching powder can be determined iodometrically. For this the

bleaching powder solution or suspension is treated with an excess of a solution of potassium iodide,

and strongly acidified with acetic acid.

OCI” +2I 2ZH" =CI" + I, + H;0

The liberated iodine is titrated with a standard solution of sodium thiosulphate.

Procedure:

I. Weigh out accurately about 2.5 gm (weight taken = X) of the bleaching powder into a clean
ceramic mortar. Add a little water, and rub the mixture to a smooth paste. Add a little more
water, triturate with the pastle, allow the mixture to settle and pour off the. milky liquid into
a 250 ml volumetric flask. Grind the residue with a little more water and repeat the
operation until the whole of the sample has been transferred to the flask either in solution or
in a state of very fine suspension, and the mortar washed quite clean.

2. Add water to the volumetric flask up to mark and shake well.

Transfer 25 ml of the turbid liquid immediately with a volumetric pipette into a 250ml

conical flask.
Add about 25 ml of water into the conical flask.
Add about 2 gm of solid Iodate-free potassium iodide to the conical flask.

Add 10 ml of glacial acetic acid and shake, Iodine will be liberated immediately.

N o v s

Keep the flask closed with a watch glass and place in a dark box for S minutes. Then add

25 ml distilled water to the flask.

—_—

Page 11



Chemistry Manual I .
Inorganic Quantitative Analysis

8 Titrate the liberated iodine with standard sodium thiosulphate solution (standardized as

per expt.04) until the color fades to pale yellow.
9.

Add 1ml of starch indicator, a deep violet color appears.
) . . : i ars.
10. Continue the titration with sodium thiosulphate until the color just disappe
Reactions:

L+l —— |3~

|3_ + 2:52032-—_* 3 [_ + 5;40(,2

Note: Sodium thiosulphate should be standardized according to procedure (04) before/ after the
experiment,
Calculation:

Available Chlorine content (%) in bleaching powder =

0.03546g x a x b x V x 100
PxQ

Where a = volume of Na,S$,05 required in titration.
b = Molarity of Na,S;0; solution
v = Total volume of suspension (250ml).
P = Amount in gm of bleaching powder taken,
Q = Volume of suspension (25ml).taken for titration.
Another Calculation:

XXE0
Amount of bleaching powder in 501 = ?E‘&m

Iml 1M - Na,S,0; = 0.03546 g of Cl
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Experiment No. 10

acid witl awing the pll-neutralization curves from the titration
AHE With a strong base and calculation the concentration of the strong

Name of the Experiment: py
of a strong

acid.

Theorv:

When alkali solution is gradually added to an acid solution, the pH of the solution increases due to
neutralization of H" ions. At the end point there is a sharp increase in the value of pH. The curve
showing the variation of pH with the amount of alkali added is called the neutralization curve. The
end point is marked by point of inflection in the curve. Further, knowledge of this curve allows

selection of appropriate acid-base indicators for titration. For this purpose a pH meter will be
used.

Procedure:

1. Take 10.0 ml of the supplied HCI solution in a 250 ml beaker, dilute to about 100 ml (90
ml water+10 ml IICl).

2. Place the electrode of the pH meter in the above solution.

3. Fill the burette with the supplied 0.1 M NaOH solution.

4, Add about 0.5 ml aliquot from the burette to the solution in the beaker. Stir the solution and
measure it’s pH. After adding 9 ml NaOH solution then gradually add NaOII solution
with 0.2 ml interval upto 11 ml. Add NaOH solution 1ml to 15 ml,

5. Tabulate burette readings, volume of alkali added, and pH of the solution.

6. Plot pH vs volume of NaOH solution added.

7. Draw a smooth curve; locate the equivalent point (end point).This is the volume of alkali
required to neutralize the acid.

8. Calculate the concentration of HCI solution in terms of Molarity and Normality.

Questions: :

I. What is meant by pH? Calculate the pH values of 0.1 M H,SO4 and 0.1 M NaOH.

2. Draw pH — Neutralization curves for the titration of different types of acids and bases ( ex. strong
acid and strong base) and comment on the suitable indicators for thosc titrations.
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Calibration of pH meter

1. Wash the probe/ electrod of pH meter with distille.d water.

Immerge the probe and temperature probe zlppl’Oleﬂtel)’ 1

having pH 7.0

Stair the beaker gently.

Press ‘CAL’,

Not ready indication will blink on LCD untill the ready was stabilized. - -

When the ready is stable and close to the selected buffer (indicated in the right-top side of

the monitor) ‘ready’ indication will appear on ‘CFM” will blink then press CFM to con firm

the calibration.( it may take one or two minutes to stabilized the pH meter).

7. The calibrated value is then displayed on the right-top side of the LCD will display the
second expected buffer value.

8. Repeat the same procedure for the calibration of pH meter for pII 4.0.
9. Press CAL for quit calibration.

5 inch into a buffer solution

b

S W
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l’.xpcrimcnt No. 11

ation of the strength of Iydrogen peroxide

Name of the Experiment: Determin
(“102)

Theory:

Hydrogen peroxide (H20z), generally known as an oxidizer, . d). Hydrogen
agent. It is the simplest peroxide (a compound with an oxygen-OXygen sn-nglc it .)' I) ‘< also
peroxide is a clear liquid, more viscous than water that appears colorless in dllut'c so.lullon- tisa
used as a disinfectant, antiseptic etc. The oxidizing capacity of hydrogen peroxide is 5_0 strong-thal
it is considered a highly oxidizing specics. Hydrogen peroxide is naturally produced in organisms
as a by-product of oxidative metabolism.

is commonly used as a bleaching

Though H0; usually act as an oxidizing agent (oxidizer), in the presence of a stronger oxidizing
agent like KMnOs, it behaves as a reducing agent. When potassium permanganate solution
(KMnOy) is added to hydrogen peroxide (H202) solution in the presence of sulphuric acid the
following reaction occurs. This principle is used to determinc the strength of the H,O2.

12
2MnO74 + 51,0, + 6H" = 2Mn + 50, + 81,0

Procedure:

1. Transfer 10 ml of the supplied solution of H,0; into a conical flask.
Dilute this solution with 25 m! of water and shake thoroughly.
Add 10 m! of 1M H,SO..

Perform the titration with standard 0.1M potassium permanganate to the first permanent,

EEIS

faint pink color.

5. Repeat the titration three times.
Note: Standardize the potassium permanganate solution (exp: 06).

Calculation:
Method 1
Find out the concentration of H20;. Then calculate the % as instructed by teacher.

Method 2
I. The weight of hydrogen peroxide per litre of the original solution.

2. The ‘volume strength’ i.e the number of ml of oxygen at N.T.P that can be obtained from

Iml of the original solution.
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tm! IM KMnOj, solutiop = 0.01701x § g H,0,

= 0.08505 g H,0,

0.08505 x vol, of KMnOy in ml x Molarity of KMnO,
Concentration of H0, =

x100
10
(% by volume)

Questions: ’

1. Give half reactions and ex

plain how H,0; act as a reducing agent.
2. What is bleaching?

Page 16



Chemistry Mzm_uall s
Inorganic Quantitative ANayss

l“.xncrimcnl No. 12

' » heptahydrate FeSO4.7H>0
Name of the Experiment: Preparation of Iron (11) Sulphate heptahydrate

Theory: N

- . . i g e thadasidio ogen (H') in H2S804
When metallic iron (Fe) reacts with sulphuric acid, it replaces the acidic hydrogen (H) 5
and products iron (11) sulphate.

Fe(s) + H,80,(aq) —— I'eS04 (aq) + Hz (2)

FeSO4 crystallizes from the aqueous solution with seven water molecules.

Procedure:

I. Pour 10 ml of concentrated sulphuric acid slowly into 200 ml of distilled water in a 500 ml
beaker and add 10 gm of iron turnings.

2. When the reaction slows down, heat the beaker until the acid is practically all neutralized as
indicated by the fact that evolution of hydrogen gas ceases.

3. Filter the content of the beaker, using a filter paper to remove any undissolved residue.

4. The filtrate should give a bottle green color.

If the solution is oxidized, appreciable amount of sulphuric acid must be added until the color

becomes green. Oxidation will be indicated by the change in color of the solution from bottle

green to yellowish shade of green or by the formation of rusty precipitate.

Slowly evaporate the solution to crystallization and cool.

Then place the beaker in an ice bath to complete crystallization.

Filter off the crystals from the mother liquor.

9. Wash the crystals twice with small portions of mother liquor.

10. Dry the crystals using absorbent paper.

1. Weigh the product and determine the yield.

12. Store the crystal in sample bottle.

° N o

Calculation:

1. Calculate the no. of moles of iron you have taken in this experiment.
2. Calculate the no, of moles of iron (11s) sulphate that you have obtained in this experiment.

3. What happens when iron (11) sulphate is kept in contact with air?
4. 'What type of reaction takes place during the conversion of iron to ferrous sulphate?
5. Write down the electronic configuration of iron (11) and iron (111).
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Experiment No.s13

name of the Experiment: Determination of Na,CO;

content in commercial Soda.
Theory:
Sodium carbonate (Na,CO3) content in commerei

al caustic soda solution can be determined by
titrimetric method. The alkali carbonate (CO*

3) of the supplied solution can be determined by

titrating with a standard acid solution. Then the carbonate ion in the solution may be precipitated by
a dilute solution of BaCl,

Reaction: Na,CO; (aq) +2HCI (aq) —— 2NaCl (aq) +CO, (g) + HO(l)

Procedure:

1. Weigh out accurately 1.44 gm of washing soda in a 100 ml volumetric flask.

2. Dissolve with a little water and make up to mark.

3. Take 10 ml of the solution with a pipette in a 250 ml conical flask.

4. Add about 25 ml of water.

5. Add 1-2 drops of methyl orange indicator to the solution.

6. Titrate the solution with standard hydrochloric acid solution (standardized as per expr:03)until
the color changes from yellow to orange.

7. Repeat the procedure at three at least three times and note the mean value.

Calculation:

1 ml N HCI = 0.05300 gm Na,CO;
0.05300 gm xaxb X ¢
% of Na,COj; in washing soda = %100

PxQ

Where a = volume of HCI (ml) solution.
b = Molarity of HCI solution.
¢ = Total volume of solution (100ml).
P = Volume taken for titration (10ml).
Q = Weight of soda in gm.
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Report writing

port on each experiment should be submtt

R ed on the next class.
* Re
it should be submitted separately for each experiment.

& Repo
used. Writing must be on onc side.

& A4 size offset paper should be

« Top sheet of the report must contain the following points

Chemistry sessional report, Course no., Experiment no, Name of the experiment, Date of

. . ) 9
performance, Date of Submission, Performer’s Name, Department, 1D, Group no.,'Group Partner’s

ID.
& Top sheet may be composed but the rest of the report must be hand written.

» Report should contain the followings:

fNamc of the experiment
'/Objective of the experiment
e Theory (related to the experiment, equation, half-reactions etc.)
/ Apparatus required
/Chemicals required
/ Preparation of standard solution (passive form to be used) with calculation.
& Experimental data table with title.
/’ Calculation (both in formula and unitary methods)
e Result
e Major cautions if any

e Answers to the questions.

Students Must Learn

Qualitative analysis and Quantitative analysis

Titration

Primary standard substance, Secondary standard substance
Indicator, Auto indicator, End point

Sointion, Solute, Solvent, Dilute solution, Standard solution

Concentration

Expression of Concentartion: Molarity, Molality, Normality, %, mole fraction

—
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u'dfl';'t.'ll'uu reaction
ol

Acids and Bases (Arrhenius, Brinsied & Lewis concepts), Salt
¥ y L
ptl. Butter solution, Litration curves

suitable indicator, Theorics of indicator
Redox reaction
Oxidation, Reduction half-reactions, Oxidizing agent, Reducing agent
lodometry and lodimetry
Hardness of water

Ligand, Complex, Chelating agent, Chelate

DOs and DON’Ts (Cautions)

u All students must wear apron (long, full sleeve, white) during the lab work.
= Students must not do anything without any given instruction.

m Students must handle apparatus and chemicals carefully,
m Put on Safety glass,

m Maitain cleanliness.

w Be disciplined.

References
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