Experiment 01
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CHEMISTRY LABORATORY

NAME OF THE STANDARDIZATION OF SODIUM HYDROXIDE SOLUTION WITH
EXPERIMENT  STANDARD OXALIC ACID SOLUTION.

Theory
Oxalic acid is a primary and sodium hydroxide is a secondary standard substance. Sodium
hydroxide 1s standardized by titrating it against standard Oxalic acid solution using
Phenolphthalein indicator. The reaction between NaOH and Oxalic acid is as follows:

COOH COONa
2NaOH (aq) + | 2H,0 (aq) —— > | 2H,0 (aq) + 2H,0 ()] .
3 COOH COONa '
A Here, by measuring the volume of the NaOH solution required to react completely witha .
ot = solution of a weighed sample of Oxalic acid the exact concentration of NaOH solutlon i
determined.
Apparatus Reagents and Chemicals
Conical flask Sodium hydroxide .
Pipette ' Oxalic acid , S|
3 B gl L e
- "Burette Fe
Beaker
Funnel Indicator
Volumetric flask Phenolphthalein

Electric balance

-:;T;-r:—:ﬁr‘—‘. % Procedure 5% oHY v < 2 ¢ i :1”’;;',('1)'.-,',‘;_‘,‘;‘_' L sy

Step-1
Preparation of 100mL 0.05 M Oxalic Acid solution

Molecular weight of Oxalic Acid (CoHz045.2H,0) = 12x2 +1x2 + 16x4 + 18x2 = 126 %

1000 mL 1 M oxalic acid contain 126 g oxalic acid
’ 100 mL 0.05 M oxalic acid contain 126 x 100 x 0.05
# 1000
“ = 0.63 g oxalic acid
rifint Amount of oxalic acid taken=......... g
Weight taken (g)
Strength of the prepared acid solution = x 0.05M .
Weight to be taken
B it = x 0.05M
- 0.63 g de
1
: = R — M
4 Transfer ... ... g of purc Oxalic Acid in a 100mL volumetric flask, then dissolve it with ¢

TRt distilled water and make it upto the mark.

Standardlzatlon of Sodlum Hydroxlde solutlon w1th standard Oxalic acid solution
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Step-2
l Standardization of supplied NaOH solution by the prepared Oxalic Acid solution
I TakelO mlL of'supplied oxalic acid solution in a conical flask by means of a pipette,
2. Add 1-3 drop of Phenolphthalein indicator to the solution.
3. Then add NaOH solution drop by drop from a burette. Shake the flask frequently while
adding the acid solution. Stop the addition of oxalic acid solution as soon as the pink
color of the solution just appears,

4. Note the burette reading. The burette reading should be taken carcfully at the lower
meniseus of the liquid. Difference between initial and final burette reading gives the
volume of the NaOH added.

e S, Repeat the steps 1-4 at Icast three times.
6. Calculatc the strength of the supplied NaOH solution.
@ Experimental Data
v ——— Table: Standardization of supplied NaOH solution by the prepared Oxalic Acid solution.
Volume of Burette reading (Volume of NaOH )
No. of .
. Oxalic acid
» UbSRYHIen solution Final Mean
- ’ iti Difference (mL .
¥ Vaeia (mL) Initial (mL) (mL) (mL) Vbasem(n{,ﬂ,-")_ ,‘
h 1
2
:,-;‘:;:.-.;_-'LL": 3 e
Calculation
. )u‘h - acic l
& Using equation (1) we get, Vacia” Said _ _
- X Vbnsex Sba.m 2
Here, Vacid=.......... mL Sacid= oennn. ... M
Vbasc T tenminr woe mL
,_ﬁ-;.,.— Fones W I b Sbase= ................ M 4
: Result
: The strength of the supplied NaOH solution is calculated as ........... M.
.\"_‘,:f;_z;_rﬂ,’,;;q: By v gaveen s, - e
B Grade/Marks: ___ Remark:
2z
% Signature & Date :
,#:f!?.‘,:;,‘}.. TRt ' ; : ' 3
Standardization of Sodium Hydroxidc solution with standard Oxalic acid solution
7)  RAR i
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Practical Related Questions & Answers

What is Primary standard substance?

The chemical substance that found in pure state and it is possible to weigh accurately in -
a chemical balance to make a standard solution and the strength of the solution remain
unchanged for a long time is called Primary standard substance. Examples: Na,COj,
Oxalic acid, K,Cr,07 etc.

What is Secondary standard substance?

Axn
WY
e 3

v

The chemical substances that are not found in pure state and it is not possible to weigh
accurately in a chemical balance to make a standard solution and the strength of the
solution changed for a long time is called secondary standard substance. Examples: x
NaOH, HCI, KMnO, etc. >

Why K,Cr0; is a primary standard substance?

K,Cr,07 is a primary standard substance because it has the following characteristics:
1. Itis obtained dry and pure state.
2. Itis not hygroscopic.
3. Itis not oxidized by air and not affected by CO,. o Faia o
4. The concentration of the solution produced by K,Cr,07 is unchanged during
storage.

Why KMnO, is not a primary standard substance?

KMnO, is not a primary standard substance, it is secondary standard"subétzincei S
Because, it is difficult to obtain the substance (KMnOy) perfectly pure and completely
free from manganese dioxide.

What is Standard solution? i

The solution of accurately known strength is called the standard solution.
What is Titration?

Titration is a common laboratory method of quantitative chemical analysis that is used s
to determine the unknown concentration of an identified analyte. Or, :

The process, operation, or method of determining the concentration of a substance in
solution by adding to it a standard reagent of known concentration in carefully I
measured amounts until a reaction of definite and known proportion is completed, as

shown by a color change or by electrical measurement, and then calculating the .
unknown concentration.

~ Md. Masudur Rahman |Assistant Professor (Chemistry), BEC
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What is titrant and titrate?

The reagent of known concentration is called the titrant and the substance being titrated
is termed titrate,

Define indicator. e

Indicator is a substance used in titrations to indicate the completion of a chemical
reaction, usually by a change of color.

‘.

Calculate the amount of sodium carbonate in order to prepare 250 ml 0.1(M) solution. ..‘*.:«%4

-

Molecular weight of Na,CO3 = 23x2 4+ 12+ 16x3 = 106
1000ml 1M Na,CO;j solutions contains 106 gm Na,COj5

106 x 250 x 0.1 o
250 ml 0.1 M Na,COs solution contains B R o
1000

=2.65 gm Na,COs

Werite down the name of indicator used in standardization of HCI with standard :
Na,CO; solution experiment. BRFLLTE ST = ':,.:f}r

Methyl orange.

What type of standard are Sodium carbonate and Hydrochloric acid?

aSs
LS 54

Sodium carbonate (Na;COs) is a Primary standard and Hydrochloric acid (HCI) is a “** s

Secondary standard substance.

20 ml of an HCL solution is required for neutralization of 10 ml 0.1(M) Na,CO; ‘
solution. Calculate the strength of the HCl acid. > 3

The reaction between Na,CO3 and HCl is:

N32C03 + 2HCI = 2NaCl + H,O + CO,
> Saci 2 L
We have, l}ﬂd—x—s——d- . i &
Vba:c base ‘ s .-.J.‘,.:‘,.,.
Viase = 10 ml Shase = 971 M min FRET LT ‘s-a‘is's?:
Vacid - 20 ml Sacid -
Putting these values in the above expression, we get, | 2 |
- ¢~!
v'-sm:id =0.1 M J

1200 . S LT P

Md. Masudur Rahman |Assistant Professor (Chemnstry) BEC
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Question: Calculate the amount of oxalic acid (CO090),. 2960 in order to prepare 250 mL 0.1(M)

solution.
P U ANSWET: Molecular weight of Oxalic Acid (CyH;04.2H,0) = 12x2 +Ix2+ 16x4+ 18x2=126 - ~,
1000 ml 1 M oxalic acid contain 126 gm oxalic acid
250 ml 0.1 M oxalic acid contain 126 % 250 » 0.1
1000 ;
= 3.15 gm oxalic acid !
Question: Write down the name of indicator used in standardization of NaOH with standard
oxalic acid [(COOH),.23(;0 | solution experiment.
Answer: Phenolphthalein.
Question:  What type of standards are sodium fiydroxide and oxalic acid? ;
Answer: Sodium hydroxide (NaOH) is a Secondary standard and Oxalic acid [(COOH),.2H,0]
is a Primary standard substance.
s Question: 20 ml of a NaOH solution is required for neutralization of 25 ml 0.1(M) oxalic acid ~ Y
solution. Calculate the strength of the sodium frydroxide.
Answer: The reaction between NaOH and Oxalic acid [(COOH),.2H,0] is:
3 "!"" P i, g At 4 COOH OONa iy '-",”:5111';0.!"(4 e -::;
b SEnRRc 2NaOH + | 2H,0 —m888™—> .2H,O + 2H,0 R e
COOH OONa
X9 ]
We know, Vaew” Sucut 5 Here, Viia=25mL £
. .‘)/mwx S!nne - » _.:
it N i # Sacid: 0‘1 M i i % s -,-_;;:’,‘i;?
Sbase=?
Putting these values in the above expression, we get,
Sbase= 0.25M ‘:
e A e o X ;,'.'"."'j
Question:  Why do we standardize the supplied NaOH solution first?
Answer: Because NaOH is a secondary standard substance.
2
Question:  White down the name of indicator used in the titration between NaOH and HCL . . . g

Answer: Methyl Orange.
Md. Masudur Rahman |Assistant Professor (Chen;;st;y”)ﬁ, BEC
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Question:  White down the balanced neutralization reaction of NaOH and HCL
Answer: HCl (aq) + NaOH (aq) — NaCl (aq) + H,O (1)

Question: 20 ml of a NaOJ solution is required for neutralization of 20 ml 0.1(M) HCI acid
solution. Calculate the strength of the sodium hydroxide.

ST Answer: The reaction between NaOH and HCl is:
HCl (aq) + NaOH (aq) — NaCl (aq) + H,O (I)

; . 18y 1
From the above equation we can write, Vocia” Sacia _ Z

2 . vba:ex Sbase
Hel'e, v;lcid . 20 ml Sacid = 0. ] M
Viase =20 ml Spase = ?

Putting these values in the above expression, we get,

.o Spase=0.1 M - )

Question: How does a redox indicator works?

= . Answer: An oxidation-reduction (redox) indicator is a compound which exhibits different colors
etk : L L
in the oxidized and reduced forms:
Iny + ne” > Ingy
: One of the best redox indicators is the ortho-phenanthroline ferrous ion.
Frrm T 4 "‘;j‘.:

" destion: What is the difference between acid base and a redox indicator?

Answer: An acid-base indicator is either weak acid or weak base and had a different color form
that of its ions: R
HlIn < H +1In
InOH < In + OH’ _ e

' - - '] ¢ e
R 3

But, an oxidation-reduction (redox) indicator is a compound which exhibits different
colors in the oxidized and reduced forms:

Ings + ne” > Ingyg -
e 4 . =
i Question: What type of standard is KzCr:0:? . “;7

:y -
Answer; It is a primary Slundurd‘ o . e
i Md. Masudur Rahman |Assistant Professor (Chemistry), BEC :
.}:a:';é-.:‘;.ili‘i,.~ —‘ A
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What type of titration you are performing?
It is a redox titration.
What is the function of starch?

Starch is used as an indicator to detect the end point of the iodometric titration. Starch
reacts with iodine in the presence of iodine to form an intensely blue colored complex,
which is visible at very low concentration of iodine. >

What do you mean by iodimetry and iodometry? e i

lodimetry

Iodimetry covers titrations with a standard solution of iodine, ie.; the process of
titration in which used standard iodine solution. It is called the direct titration method.

lodometry 2 s,
lodometry deals with the titration of iodine liberated in chemical reactions. It is called

the indirect titration method.

Write the basic principle of iodometric titration.

O - T

A

The basic principle of iodometric titration is-
1 g equivalent of oxidizing agent = 1 g equivalent of iodine
, =1 g equivalent of reducing agent

White the principle error in titrations involving iodine.
Two important sources of error in titrations involving iodine are-

1. loss of iodine owing to its appreciable volatility.
2. acid solution of iodine are oxidized by oxygen of the air.

In order to determine the amount of iron in Mohr'’s salt what standard solution we :
use in this experiment? ; ol

Potassium dichromate (K>Cr,O7) solution.

Write the balanced equation for the estimation of Cu?* fons by iodometric titration.

2CuS0, + 4Kl =2Cul + I

IN2,S,03 + |5 = NayS406 + 2Nal
Therefore, i
2 CuSO4 = I = 2Naz$:05 -
I mole CuSO4 = 1 mole NaS:0s T .
. Md. Masudur Rahman |Assistant Professor (Chemistry), BEC. ;i3

Scanned with CamScanner



Question:

Answer:

RSN AL -

Question:

szl Answer:

E Question:
= Answer:
S esitE

Questwn:
s_-' Answer:
;“;‘: el

15 ml of 0.02 (M) NaxS:0;s0lution react complete with 10 ml of copper so[utwn
Calculate the amount of Cu?* ion 10 m{ solution and per liter of solution.

27
i

Volume of Na;S,0; required to titrate 10 ml of sample = 15 mL

1 mole CuSO,4 = 1 mole Na,S,0;

1000 mL 1M Na,S,0; contain = 63.54 g Cu** ion

15 mL of 0.02 M NaxS,0; = (15%0.02 / 1000) mole Cu®*
= (15x0.02/1000) x63.54 g cu®”
=0.019¢g cu’

10 ml of sample contains =0.019 g Cu**

1000 ml of sample contains = (0.019%1000)/ 10 g 0.019 g Cu®*
= 1.90g0.019 g Cu** /L

What type of reaction occurs in estimation of iron experiment?

A redox reaction.

What indicator do we use here? =

Diphenylamine sulphonate.
What is the color, which indicates the end point in estimation of iron experiment?

The formation of intense purple or violet blue coloration indicates the end point.

Write down the balanced oxidation-reduction reaction which is usetffm’ the
caleulation of the amount of Fe** in this experiment.

K,Cr,O7+ 7H,SO4+ 6FeSO4 — K;3S04 + Crz(SO4)3 + 3Fey(S04); +7H,0

Ionic form, . .
6Fe?* + Cr,07 + 14H" — 6Fe™ +2Cr” + TH0

v \'.
- ‘-'.1"13;;-'1\:1‘.'* §45e SL5AE ‘5‘@’
o
& :g‘-‘e"" -
- 8
T Md. Masudur Rahman |Assistant Professor (Chemistry), BEC -+
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25 ml of 0.02 (M) KsCr,0; solutions react complete with 10 m( of Mohir's salt
solution. Calculate the amount of Fe?** in 10 ml solution and in per liter of solution

-

Volume of KyCrOs required to titrate 10 ml of sample = 25 ml.

Imole KsCryO5 = 6 mole Fe

1000 ml of 1M K,CryO)3 = 6 mole Fel!
23 ml of 0.02 M Ky(r,05 = (25%670.02 / 1000) mole Fe?*

= (25%6%0.02 / 1000) #55.84 g Fe**

=0.1675 g Fe*'

10 ml of sample contains = 0.1675 g Fe™
1000 ml of sample contains = (0.028%1000) / 10 g Fe*

= 16.75¢gFe’ /L

Why we don’t have to use any indicator in standardization of KMnO, solution with
D 'y
standard (Na.(,0;) solution experiment?
Because potassium permanganate (KMnOy ) acts as a self indicator. :
s
Why we have to ficat the experiment solution? ==
Because the reaction between potassium permanganate (KMnOy ) and sodium oxalate
(Na2C»04) in acidic medium is slow. :
What type of titration have you done in standardization of KMnO, solution with -5
standard (Na.(C>0;) solution experiment?
It is a “redox”", i.e.; oxidation-reduction titration.
What solution we take in burette in standardization of KMnO; solution with 2
Y ] e JER /.'!@
standard (Na>(C:0.) solution experiment? ‘
Potassium permanganate (KMnOy).
Joaky
7

Md. Masudur Rahman [Assistant Professor (C lxclllislr)"). BEC . .iw
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- Question:  Calculate the molanity of a 250 ml solution, which contains 1.7310 gm of sodium

oxalate. The volume of potassium permanganate solution required to titrate 20 ml of T
this sodium oxalate solution is 21.5 ml What is the molarity of the permanganate
solution?
. Answer: Molecular weight of sodium oxalate (Na,C,04) =23x2 +12x2 + 16x4 = 134
¥ 250mL solution contains 1.7310 gm of sodium oxalate. i
1000 mL solution contains = (1000x1.7310)/250
= 6.924 gm of sodium oxalate.
Concentration of sodium oxalate solution = 6.924 / 134 :
=0.05 A
o The reaction between KMnQO4and Na;C,04 15! ‘ ' )
N32C204 (aq) + HQ_SO4 (aq) - H2C204(8q) = NZIQSO4 (aq)
2KMnO4 (aq) + SH2C1204 (aq) + 3H,SO4 (aq) — ,
= 2MnSO; (aq) + K204 (aq) + 10CO2 + 8H O (1) - . . vy
BRI - " s I it 7 52

From the above equation we can write,

2 mole KMnO; (aq) =5 mole H,C,04 (aq) = 5 mole Na,C,04 (aq)

S5XVy % S1=2%XV, X S,

Here,
Volume of permanganate solution, V{=21.5ml
Strength of permanganate solution, S;= ?
Volume of sodium oxalate solution, V,=20ml
Strength of sodium oxalate solution, S, =0.05 M

IR R

Putting these values in the above expression, we get,

- 8,=0.0186 M
’:'
. i;‘i
T
@ et S =
g
T e

e

g

Md. Masudur Rahman |Assistant Professor (Chemistry), BEC 5
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