7T T YT sresas — auuuu oL Y glyeine = 75 g of glycine
So V, ml of 5;(N) NaOH = (75 % V, x 5,)/1000 g of glycine

25 ml of glycine solution contains (75 x V, x §,) /1000 g of glycine
50 1000 ml of glycine solution contains

(40 x 75 x V, x 5,)/1000 g of glycine

= (40 x 75 x V, x 25w/ V, x 0.7879 x 20)/1000
=4.7595 x (wV,/ V) g of glycine,

6.1.2 Estimation of Glucose (using Fehling's Soluti dn
I1g'S Solution)

® Principle :
Glucose, a reducing sugar, is quantitatively oxidized
tions to gluconate along with precipitation of red cupr

Fehling’s solution is a (1:1 by volume) mixture of an
A) and a strongly alkaline solution of sodium pot

(Fehling B)

g of glycine

_—'.__'____’,.--

y Fehling’s solution under boiling cond’
Ous oxide., |

qsﬂqueous solution of copper sulfate (Fehlint
asslum tartarate also known as Rochelle 52
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J——
CHO COO-
H——OH. H——OH a
. O. ,COONa (fOON“
HO—1—H / HO H | Cu.O +
H——OH O “cook H——OH COOK
CH,0OH CH,OH
D-Glucose Fehling's solution

m Chemical required :

(1) Standard glucose solution : Weigh out accurately ~ 0.5 g of (A.R) glucose in a 100 ml volu-

metric flask. Dissolve it in distilled water and make up to the mark with distilled water and
mix uniformly. '

(2) Fehling's solution A : Dissolve 17.32 g of copper sulfate pentahydrate in distilled water and
dilute to 250 ml and mix uniformly.

(3 Fehling’s solution B : Dissolve 86.5 g of sodium potassium tartarate and 25 g of sodium
hydroxide in distilled water. Dilute to 250 ml with distilled water and mix uniformly.

(3 Unknown glucose solution : Weigh out accurately ~ 0.4-0.5 g of (A.R) glucose in a 100 ml
volumetric flask. Dissolve it in distilled water and make up to the mark with distilled water
and mix uniformly.

® Procedure :

(1) Standardisation of Fehling’s solution : Pipette out 10 ml of Fehling’s solution A and 10
ml of Fehling’s solution B in a 250 ml conical flask. Boil the mixture gently on an asbestos
centred wire gauge. Add standard glucose solution from a burette to the boiling Fehling's
solution till the supernatant liquid becomes colourless with the precipitation of bright brick
red cuprous oxide.

@ Estimation of unknown glucose solution : Use unknown glucose solution instead of the
known glucose solution and repeat the procedure as described under the heading of “Stand-
ardisation of Fehling’s solution”.

B Results
(D Standardisation of Fehling’s solution :

Volume of Fehling’s solution | Volume of Known glucose | Mean volume of Known glucose solution
e e 1L HAS R R e S _solution(ml) e e VR e ey
10+10 a
10+10 . b (atb+c)/3
10+10 c

() Estimation of unknown glucose solution :

Volume of Fehling's solution |  Volume of unknown glucose |  Mean volume of unknown glucose
1AE g ammi) e A0 S |~ solution(ml) » : - solution (ml) (V,)

10+10 x

10+10 o
— y . (xty+z)/3

10+10
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andard glucose solutionis w g

own glucose solution are needeq for th

m Calculation :
Let the weight of glucose taken for t

If V; ml of standard glucose solution a
titration of (10+10) ml i.e. 20 ml of Feh .
Weight of glucose in V; ml of standard glucose solutio
unknown glucose solution.

Now 100 ml of standard glucose solution contains w g of glucose
] g of glucose

he preparation of st

nd V, ml of unkn

ling’s solution then
n = the weight of glucose in V, ml of

So V; ml of standard glucose solution contains [(w * Vy)/ 100

Hence V, ml of unknown glucose solution contains [ (w * V1) /100] g of glucose

Thus 100 ml of unknown glucose solution contains [ (wx Vy)/ Vg of glucose

e

So the strength of unknown glucose solution is [(w * V1)/ V5] %.

NOTE: ' i
1. During titration alw
flow of glucose solution fr
‘ during titration. | ) P - &3 _
2. Methylene blue indicator may be used in this titration. 2-3 Drops of Methylene blue indicator

~ may be added near the end point. However, its-use is not essential. - '

ays keep t_hé Fehling"s solution in gently boiling conditions. So adjust the
om the burette such that boiling of Fehling’s solution does not stop
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614 Estimation of Vitamin C (Ascorbic acid)

B Principle :
Vitamin C (ascorbic acid) is quantitatively oxidized by iodine to dehydroascorbic acid.
OH OH
HO. = 0. _O .+ HO_A_0.__0
N +l —— \;W + 2HI
HO OH o} o)
Vitamin C (ascorbic acid) Dehydroascorbic acid

A known volume of an aqueous solution of vitamin C is treated ;Jvith a measured excess of
standard iodine solution and the excess iodine is back titrated against a standard solution of
sodium thiosulfate. Iodine consumed by vitamin C is thus estimated.

Iz +2 Na28203 = Na25406 + 2NaI

S0 1000 ml of (N) thiosulfate = 1000 ml of (N) iodine = 1000 m] of (N) vitamin C = 88.06 g of
vitamin C [equivalent weight of vitamin C = 88.06]

B Chemical required :

@ Standard (N/20) K,Cr,0, solution : Weigh out accurately ~ 0,6129 g (w) of (A.R) KyCr,07 in
a 250 ml volumetric flask, dissolve in distilled water and make up to the mark with distilled
water. Mix the solution uniformly.

(@) (N/20) 1, solution : Mix ~ 1.6 g of solid iodine and 2 g of potassium jodide, Add 10-15 ml of
water and stir to dissolve. Dilute the solution to 250 ml with distilled water.

@ (N/20) sodium thiosulfate solﬁtion : Dissolve 3-4 g of sodium thj

s osulfate pentahydrate in
distilled water, dilute to 250 ml and mix uniformly.

*r.“-‘
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(@ 10% potassium iodide solution
(8 1% Starch indicator

® Sample vitamin C solution : Dissolve ~ 1-1.2 g (weighed accurately) of vitamin C in
distilled water, dilute to 250 ml and mix uniformly.

m Procedure :

(D Standardisation of sodium thiosulfate solution against standard potassium dichromate
solution : Pipette out 25 ml of standard (N /20) K,Cr,0Oy solution in a 500 ml conical flask.
Add 25 ml of 4(N) sulfuric acid and 10 ml of 10% KI (or 1 g of solid KI) solution to it .Cover
the flask with a small watch glass and allow to stand in dark for 4-5 minutes. Dilute with
150 ml of distilled water to adjust the acidity to ~ 0.5(N). Titrate with sodium thiosulfate
solution till the appearance of a straw yellow colour. Add 2 ml of 1% starch solution when
the solution becomes intense blue. Continue addition of sodium thiosulfate till the blue
colour disappears with the appearance of a light green colour.

@ Standardisation of iodine solution against standard sodium thiosulfate solution : Pipette
out 25 ml of iodine solution in a 500 ml conical flask. Add 75 ml of distilled water to it.
Titrate with standard sodium thiosulfate solution till the appearance of a straw yellow
‘colour. Add 2 ml of 1% starch solution when the solution becomes intense blue. Continue

addition of sodium thiosulfate till the disappearance of the blue colour. (end point :
colourless)

() Estimation of vitamin C solution : Pipette out 25 ml of the unknown vitamin C solution in a
500 ml conical flask. Add 25 ml of distilled water to it. Then add 1 ml of 4(N) sulfuric acid to
adjust the acidity to ~ 0.1(N). Add a measured excess (25 x x ml) of standard iodine solution
so that the colour of iodine persists in solution. Allow to stand for ~ 1 minute. Add 2 ml of
1% starch solution when the solution becomes intense blue. Titrate against standard sodium
thiosulfate solution till the disappearance of the blue colour. (end point : colourless).

B Results ;

(D Standardisation of sodium thiosulfate solution against standard potassium dichromate
solution :

Volume of K,Cr,0, (ml) * | Volume of Na,$,0, (ml) ~ Mean volume of Na,5,0; (ml) (V;)
25 a ‘
25 ‘ b (atb+c)/3
25 c

Strength of K,Cr,0; solution = (w/0.6129)(N/20)
So the strength of Na,S,0; solution = S, = (25 x w)/(V; x 0.6129)(N/20)

(2 Standardisation of iodine solution against standard sodium thiosulfate solution :

Volume of I, (ml) Volume of Na,5,0; (ml) ~ Mean volume of Na,$,0, ‘I(‘ml)_;(v‘z)A Y,
= 25 ’ X )
25 | y (x+y+z)/3
L 25
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@ Estimation of vitamin C solution : T VL volum
| e ot solatontnl sty ) T
Ro— - e
| 25 :

% 25 25 X x f ——

] balculation :

25 ml of iodine solution = V, ml of S,(N) sodium thiosulfate solutTon . »
S0 (25 x x) ml of iodine solution = (V, x x ) ml of $;(N) sodium thiosulfate solution

Thus iodine consumed by vitamin C= (xV, = V3) ml of §;(N) sodium th1osu‘1fate. solution
Now 1000 ml of (N) thiosulfate = 1000 ml of (N) iodine = 1000 ml of (N) vitamin C = 88,06 g o

vitamin C [equivalent weight of vitamin C = 88.06]
So (xV,=V;) ml of S;(N) sodium thiosulfate = [88.06 x (xV,-V3)S;]/1000 g of vitamin C
= [88.06 x (xV,-V3)25 x w] /(1000 x V; x 0.6129 x 20)g of vitaminC -

Thus 25 ml of vitamin C solution contains
= [88.06 x (xV-V3)25 x w] /(1000 x V; x 0.6129 x 20)g of vitamin C

Hence 1000 ml of vitamin' C solution contains
= [88.06 x (xV,=V3) x 1000 x w]/ (1000 x Vy % 0.6129 x 20)g of vitamin C
=[88.06 x (xV,=V3) x w]/ (V1 % 0.6129 x 20)g of vitamin C

=7.1839 x (xV,-V,) x w]/ (V1) g of vitamin C,
6.15 - Estimation of Aniline (Bromate-Bromide Method)

® Principle

Aniline .
' T
24,6 tribromoaniline
Thus 6000 m] (N) bromine = 93 g of aniline
So0 1000 ml of (N) bromine = (93/6)gi.e. 15,5 g of aniline
Hence the equivalent weight of aniline is 15.5

The aniline solution is treated with a measured excess of (KBr + i hich i
equivalent to bromine in acidic medium. The excesg bromine s rl , KBrO,) solutl_on W : g -
potassium iodide. Bromine oxidizes iodide to iodine, This iOdine? OV\ted to react'w1t1.1 su T;inst
a standard solution of sodjum thiosulfate. Thus the amount of bls eSt%matEd vy tikationag tion
by aniline is determined. Difference between added ang remain; 1‘01]131me l.eft after c:onsumt'ivJ e
amount of aniline in the volume of sample (aniline) solutjop, takeI;gf Olf(t’iftnllz? corresponds

' ration.
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Quantitative Estimation of Organic Compounds

KBrO; + 5KBr + 6HCI = 3Br, + 6KCl + 3H,0
Br, + 2KI = 2KBr + I,
I, + 2Na,5,0; = Na,5,0, + 2Nal
s 1000 ml of (N) NagS,05 = 1000 ml of (N) I, = 1000 ml of (N) Br, = 1000 ml of (N) aniline
=15.5 g of aniline. '

In acid medium bromate reacts according to the following eciuation.

BrO; +6H" + 6e = Br- + 3H,0O
So the equivalent weight of KBrO; = (molecular weight of KBrO,/6) = (167/ 6) = 27.8334.
chemicals required :

(1) Standard (N/20) KBrO;-KBr solution : Weigh out accurately ~ 0.35 g (w) (exactly 0.3479 g)
of (A.R) KBrO; and ~ 5 g of KBr in a 250 ml volumetric flask. Dissolve in distilled water and
make up to the mark with distilled water.

(2) (N/20) Sodium thiosulfate solution : Dissolve 3-4 g of sodium thiosulfate pentahydrate in
distilled water and dilute to 250 ml with distilled water. '

(3) 10% Potassium iodide solution
(3) 1% Starch solution

(5) Sample aniline solution : Dissolve 3-4 ml of freshly distilled aniline in 20-25 ml of conc.
HCI and dilute to one litre with distilled water. Dilute 20-25 ml of this stock solution to
100 ml with distilled water in a-100 ml volumetric flask. 25 ml of this diluted solution may

be used for titration.

Pracedure :

@ Standardisation of sodium thiosulfate solution against standard KBrO5-KBr solution :
Pipette out 25 ml of standard KBrO,-KBr solution in a 500 ml conical flask. Add 10 ml of
10% potassium iodide solution or 1 g of solid potassium iodide to this solution. Then add
5 ml of conc. HCl to adjust the acidity to ~ 1.5-2(N). Cover the flask with a small watch glass
and keep in dark for 3-4 minutes. Dilute with 100 ml of water to adjust the acidity of the
resulting solution to ~ 0.5(N). Titrate the liberated iodine with sodium thiosulfate solution
till the appearance of a straw yellow colour. Add 2 ml of 1% starch solution when the solu-
tion becomes intense blue. Continue addition of sodium thiosulfate till the disappearance of

the blue colour. (end point : colourless)

@) Estimation of aniline : Transfer the sample aniline solution into a volumetric flask of
definite size as directed and make up to the mark with distilled water.

Pipette out 25 ml of diluted aniline solution in a 500 ml conical flask. Add 10-12 ml of
conc. HCI to maintain the acidity at ~ 3(N). Add a measured excess (25 x x) ml of standard
KBrO,-KBr solution so that a permanent yellow colour due to an excess of free bromine
persists. Cover the flask with a small watch glass, shake well and allow to stand at room
temperature in the dark for 5 minutes with occasional shaking. Add 10 ml of 10% potassium
iodide solution or 1 gm of solid potassium iodide. Dilute with 150 ml of distilled water to
adjust the acidity to ~ 0.5(N). Titrate the Jiberated iodine with sodium thiosulfate solution till
the appearance of a straw yellow colour. Add 2 ml of 1% starch solution when the solution
becomes intense blue. Continue addition of sodium thiosulfate till the disappearance of the

blue colour leaving white precipitate of 2,4,6 tribromoaniline in the solution.
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m Resully: ' I
W Standardivation of sodium thiosulfate solution ag

.

nal standard KBrO K iy sOlutiey, ,

A S er e M
SN OIRBQ KB () Volume of Na, 6,0, ()| Mea 240 i
l’ \‘:“ f 4 7y

~. ; (avbivey/s
j 2 ¢ |

Strength of KBO,-Kbe solution = (tw/0.3479)(N/20) s
o the strength of Na,s,0, solution = 8= (25 % w)/ (V) x 0.3479)(N/20)
(& Esttmation of aniline ;

;{ Moﬂnﬂmﬁ solution Volume of KBrO ¢Kite ' Volume of Mean volume of *
il {mb ; Solution(ml) Na,5,0; (mh) (mlj(vy ~
s 26 x x |
D 25 N 25 X x B _‘U__ﬁ_-,-.,-._k o (x’ry*rz;/t’,mmng
S N —

<3 b of KBrO,-KBe solution = Vi ml §(N) NayS,0, solution

S0 (25 xa) ml of KBrO, -KBr solution = (V% x) ml §,(N) Na,5,0, solution
Bromine left after consumption by aniline = Vaml §)(N) Na,S,0, solution
Hence bromine consumed by aniline = (v Vi=V,) ml §,(N) Na,S,0, solution
Now 1000 ml of (N) Nay5,0, = 15,5 g of aniline

SO (1 V=Vy) ml §y(N) Nay5,0, = [15,5 x (xV1=V5) x 8,1/1000 & of aniline

35 ml of aniline solution contains [15.5 x (x Vi=V3) x 8,1/1000 g of aniline

S0 1000 ml of aniline solution contains [15.5 x (x Vi=V,) x 511/(25)g of aniline

=[155 x (XVi=Va) X0/ (V) x 0.3479 x 20)] g of aniline = 2,227¢ x (xV1-V,) x w/V, g of aniline.

B16  Estimation of Phienol (Bromate- Bromide Method)’

® Principle : I
Phenol reacts Quantitatively with bromine to form a white precipitate of 2,4.6 tribromo phenol.
OH OH . Y
X Br. Br
Q,; +3Br, —— + 3HBr
Aniline

Br
24,6 tl‘il)r()ln()phun()]
Thus 6000 ml (N) bromine = Mg

of phenol
So 1000 ml of (N) bromine = (94/6)g i.e. 15,67 5 of pheno)

Hence the equivalent weight of phenol is 15,67

The phenol solution is treated with a measured eXcess of
equivalent to bromine in acidje medium, The e
potassium iodide. Bromine oxidize

(KBr + KBrO,) solution which ®
1s allowed to react with Sufﬁa.e!:t
Ne is estimated by titration agal™

Xcess bmmine
s1odide to iodine, This iodi
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a standard solution of sodium thiosulfate. Thus, the amount of bromine left after consumption
by phenol is determined. Difference between added and remaining bromine corresponds to the
amount of phenol in the volume of sample (phenol) solution taken for titration.

KBrO, + 5KBr + 6HCl = 3Br, + 6KCl + 3H,0

Br, + 2KI = 2KBr + I,
I, + 2Na,5,0; = Na,5,0, + 2Nal
Thus 1000 ml of (N) Na,S,0,= 1000 ml of (N) I, =1000 ml of (N) Br, = 1000 m 1 of (N) phenol
= 15.67 g of phenol.
In acid medium bromate reacts according to the following equation
BrO,;” + 6H" + 6¢ = Br™ + 3H,0O

So the equivalent weight of KBrO; = (molecular weight of KBrO;/6) = (167/6) = 27.8334.

m Chemicals required :
@ Standard (N/20) KBrO;™ KBr solution : Weigh out accurately ~ 0.35 g (w) (exactly 0.3479 g)
of (A.R) KBrO; and ~ 5 g of KBr in a 250 ml volumetric flask. Dissolve in distilled water and
make up to the mark with distilled water.

(@) (N/20) Sodium thiosulfate solution : Dissolve 3-4 g of sodium thiosulfate pentahydrate in
distilled water and dilute to 250 ml with distilled water.

(3) 10% Potassium iodide solution

(8) 1% Starch solution

(5) Sample phenol solution : Dissolve 3-4 g of pure phenol in distilled water and dilute to one
litre with distilled water. Dilute 20-25 ml of this stock solution to 100 ml with distilled water
in a 100 ml volumetric flask. 25 ml of this diluted solution may be used for titration.

m Procedure :

(1) Standardisation of sodium thiosulfate solution against standard KBrO;-KBr solution:
Pipette out 25 ml of standard KBrO;-KBr solution in a 500 ml conical flask. Add 10 ml
of 10% potassium iodide solution or 1 g of solid potassium iodide to this solution. Then
add 5 ml of conc. HCI to adjust the acidity to ~ 1.5(N). Cover the flask with a small watch
glass and keep in dark for 3-4 minutes. Dilute with 100 ml of water to adjust the acidity
of the resulting solution to ~ 0.5(N). Titrate the lfberated iodine with sodium thiosulfate
solution till the appearance of a straw yellow colour. Add 2 ml of 1% starch solution
when the solution becomes intense blue. Continue addition of sodium thiosulfate till the

disappearance of the blue colour. (end point : colourless)

(2) Estimation of phenol : Transfer the sample phenol solution into a volumetric flask of
definite size as directed and make up to the mark with distilled water.
Pipette out 25 ml of diluted phenol solution in a 500 ml conical flask. Add 10-12 ml of conc.
HCI to maintain the acidity at ~ 3(N). Add a measured excess (25 * x) ml of standard KBrO;-
KBr solution so that a permanent yellow colour due to an excess of free bromine persists.
Cover the flask with a small watch glass, shake well and allow to stand at room tempera-
ture in the dark for 5 minutes with occasional shaking. Add 10 ml of 10% potassium iodide
solution or 1 gm of solid potassium iodide. Dilute with 150 ml of distilled water to adjust
the acidity to ~ 0.5(N). Titrate the liberated iodine with sodium thiosulfate solution till the
appearance of a straw yellow colour. Add 2 ml of 1% starch solution when the solution
becomes intense blue. Continue addition of sodium thiosulfate till the disappearance of the
blue colour leaving white precipitate of 2,4,6 tribromophenol in the solution.
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M Resulls :

. st gt d KBrO4-KBr solution .
©O) Standardisation of sodium thiosulfate solution against standar 3 on:

Mean volume of Na,$,0, (m|) vy
——— 2

—

Volume of KBrb,-KBr (ml) Volume of Na,$,0, (ml)
--—_h‘ﬁ_.-____
25 a
— : (atb+e)/3

Strength of KBrO,-KBr solution = (w/0.3479)(N/ 20)
So the strength of NayS5,0; solution = §; = (25 x w)/(V; * 0.3479)(N/20)
(@ Estimation of phenol ;

S e —
Volume of phenol solution Volume of KBrO,-KBr - Volume of Mean volume of Nazsz()3
(ml) Solution(ml) Na,S,0; (ml) (mh(vy)
25 25 x x x
2 25 % x y (x+y+2)/3
25 25 x x

25 ml of KBrO,-KBr solution = V, ml 51(N) Na,S,0; solution

So (25 x x) ml of KBrO;-KBr solution = (V1% x) ml S;(N) Na,S,0; solution
Bromine left after consumption by phenol = V, m] 51(N) Na,S,0; solution
Hence bromine consumed by phenol = (xV, - V,) ml §;(N) Na28203 solution
Now 1000 ml of (N) Na,S5,0; = 15.67 g of phenol

So (xV3-V,) ml S;(N) Na,S,0, = [15.67 x (xV1-V,) x 5,]/1000 g of phenol

25 ml of phenol solution contains [15.67 x (xV,-V,) x 511/1000 g of phenol
So 1000 ml of phenol solution contains [15.67 x (xV1-V,) x 5,]/25 g of phenol

= [15.67 (xVy-V3) xw/ (V; x 03479 x 20)] g of phenol = 2 2501 x (*V1-Va) X/ V, g of phenol.

6.17 Estimation of Forma'ldeh'gde(Fornialin) |

® Principle : Formaldehyde (formalin) is quantitatively oxidized by iodine in weakly alkaline

medium to formate,

HCHO + 1, + 3NaOH = 2Nal + HCOONa + 2H,0
Thus 2000 ml (N) iodine = 30 g of formaldehyde
S0 1000 ml (N) iodine = 15 g of formaldehyde
A known volume of formalin solution is allowed to react with a me
tion. The iodine left after consumption by formalin jg estim
solution of sodium thiosulfate. Thus the amount of iodine left aftor
is determined. Difference between added and remaining iodine
formalin in the volume of sample (formalin) solution taken for tit

I; + 2Na,S,0, = Na,5,0, + 2Nal

Thus 1000 ml of (N) Na,5,0, = 1000 ml of (N) L, =1000 m] of (N) formalin = 15 g of formalin.

B Chemicals required :

ration,

(1) Standard (N/20) K,Cr,0; solution : Weigh out accurately ~ 0,6129 & (w) of (A.R) K,Cry0; 10
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a 250 ml volumetric flask, dissolve in distilled water and make up to the mark with distilled
~Water, Mix the solution uniformly. B
(@) (N/20) 1, solution : Mix ~ 1.6 g of solid iodine and 2 g of potassium iodide. Add 10-15 ml of
waterand stir to dissolve. Dilute the solution to 250 ml with distilled water,
@ (N/20) sodium thiosulfate solution :

Dissolve 3-4 g of sodium thiosulfate pentahydrate in distilled water, dilute to 250 ml and
mix uniformly,

(@ 10% potassium iodide solution
(® 1% Starch indicator

@ Sample formalin solution : Dissolve 4 - 5 ml of formalin in distilled water and dilute to one
litre with distilled water.

m Procedure :

@ Standardisation of sodium thiosulfate solution against standard potassium dichromate
solution : Pipette out 25 ml of standard (N/20) K,Cr,0; solution in a 500 ml conical flask.
-Add 25 ml of 4(N) sulfuric acid and 10 m] of 10% KI (or 1 g of solid KI) solution to it. Cover
the flask with a small watch glass and allow to stand in dark for 4-5 minutes. Dilute with 150
wl of distilled water to adjust the acidity to ~ 0.5(N). Titrate with sodium thiosulfate solu-
tion till the appearance of a straw yellow colour. Add 2 ml of 1% starch solution when the
solution becomes intense blue. Continue addition of sodium thiosulfate till the blue colour
disappears with the appearance of a light green colour.

(D Standardisation of iodine solution against standard sodium thiosulfate solution : Pipette
out 25 ml of iodine solution in a 500 ml conical flask. Add 75 ml of distilled water to it. Titrate
with standard sodium thiosulfate solution till the appearance of a straw yellow colour. Add
2 ml of 1% starch solution when the solution becomes intense blue. Continue addition of
sodium thiosulfate till the disappearance of the blue colour. (end point : colourless)

() Estimation of formalin : Transfer quantitatively the sample formalin solution into a
volumetric flask of definite size as directed and make up to the mark with distilled water.
Shake well to ensure uniform mixing.

AN

Pipette out 25 ml of the unknown formalin solution in a 500 ml conical flask. Add a

measured excess (25 x x ml)of standard iodine solution so that the colour of jodine persists

in solution. Then add 5% NaOH solution drop wise till the solution assumes light yellow
> colour and this yellow colour persists after keeping the mixture for 15 minutes. After
| 15 minutes add 15 ml of 5% HCI solution. Then add 2 ml of 1% starch solution when the
| solution becomes intense blue. Titrate against standard sodium thiosulfate solution till the

disappearance of the blue colour. (end point : colourless)

!
|
i B Results :

E @Standardisation of sodium thiosulfate solution against standard potassium dichromate

solution :

| VolumeofNa;5,0,(m) |~ Mean volume of Na,S;0, (mb (Vi)
a ~
25 b (a+b+c)/3
25 ¢

Chamistry In Laboratory (H)-11
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E

Strength of K,Cr,0O, solution = (w/0.6129)(N/ 20)

So the strength of Na,S,0, solution = 5; = (25 x @)/ (V1

® Standardisation of iodine solution against st

—

x 0.6129)(N/20)

andard sodium thiosulfate solution .

Volume of I; (ml)

Volume of Na,5,0; (ml)

Mean volume of Nam\!
=0

25 x

25 y (xt+y+z)/3
—

25 .

@ Estimation of formalin solution :

Volume ¢ff?'r‘:!l\)alip solution Volume 'o f1, Solution(mi) N\;:;:g:(:l) : Mean vo::‘r‘();iv o:)m{
IEE 25 % x d |

> 25 xx 2 (@+etf)/3 |

25 25 x x f ]

B Calculation : 25 ml of iodine solution = V, ml of $,(N) sodium thiosulfate solution
So (25 x x) ml of iodine solution = (V, x x) ml of $;(N) sodium thiosulfate solution
Thus iodine consumed by formalin = (x V, - V;) ml of S;(N) sodium thiosulfate solution

Now 1000 ml of (N) thiosulfate = 1000 ml of (N) iodine = 1000 ml of (N) formalin =15 g
formalin [equivalent weight of formalin = 15]

So (xV,-V3) ml of S;(N) sodium thiosulfate = [15 x (xV,=V3) x 5;1/1000 g of formalin
= [15 x (x Vo= V3) x 25 x w] /(1000 x V; x 0.6129 x 20)g of formalin

Thus 25 ml of formalin solution contains

formalin

Hence 1000 ml of formalin solution contains = [15 x (xV, -

formalin =1.224 x [(xV,-V5) x w]/ (V1)g of formalin.

= [15 x (xV-V3)25 x w] /(1000 x V; x 0.6129 x 20)gcf

V3) x w]/(V, x 0.6129 x 20)g o

o

618 Estimation of Acetic Acid in Commercial Vinegar

B Principle :

Commercial vinegar contains 4-8% v/ V) acetic acid. A

against a strong alkali like sodium hydroxide,

W Chemicals required :

@ Standard (N/20) oxalic acid solution ; Wej
A.R oxalic acid, dissolve it in distilled wat
volume with distilled water upto the mark

CH,;COOH + NaOH = CH,COONa + H,0

» ‘\:‘1
cetic acid can be estimated by titrat

i
gh out accurately ~ 0.8 g (w) (exactly 0.757 g)t}:f
er in a 250 ml volumetric flask and make up’on-
- Mix well to ensure homogeneity of the Bt

(2) (N/20) NaOH solution : Dissolve ~1 g of solid NaOH in 500 m] of distilled water.
(3) Phenolphthalein indicator : 0.5% in (1:1) ethanol,

@Sample commercial vinegar solution : Mix 75
water and dilute to one litre with distilled water. -

. istillel
-80 ml of commercial vinegar 11 dist
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_: Procedure :

(D Standardisation of NaOH against standard oxalic acid solution : Pipette out 25 ml of
standard oxalic acid solution in a 250 ml conical flask. Add 2-3 drops of phenolphthalein
indicator. Add NaOH solution from a burette until the appearance of a faint pink colour.

(D Estimation of acetic acid : Dilute the supplied vinegar solution as directed. Pipette out 25 ml
of the diluted unknown vinegar solution in a 250 ml conical flask. Add 2-3 drops of phenol-
phthalein indicator. Add NaOH solution from a burette until the appearance of a faint pink

colour. :
® Results:
(D Standardisation of sodium hydroxide solution against standard oxalic acid solution :
_ Volume of oxalicacid (ml) | VolumeofNaOH(ml) | Mean volume of NaOH(ml) (V;)
- 25 a
25 , b (a+b+c)/3
25 c

Strength of oxalic acid solution = (1/0.7879) x (N/20)
So the strength of NaOH solution = S, = (25 x w)/(V; % 0.7879) x (N/20)
() Estimation of acetic acid in vinegar :

Volume ofvinegar(ml) |~ Volume of NaOH (ml) _ Mean volume of NaOH (ml) (V)
25 | . x | |
25 y (x+y+2)/3
25
m Calculation :

1000 ml of (N) NaOH = 1000 ml of (N) acetic acid = 60 g of acetic acid
"~ So 'V, ml of §;(N) NaOH = (60 x V, x 5,)/1000 g of acetic acid
25 ml of vinegar solution contains (60 x V, x 5,)/1000 g of acetic acid
So 1000 ml of vinegar solution contains (40 x 60 x V, x Sl) /1000 g of acetic acid
= (40 x 60 x V, x 25w/ V; x 0.7879 x 20)/1000 g of acetic acid
= 3.8076 x (wV,/ V) g of acetic acid.

6.19 . Estimation of Urea (Hypobromite Method)

B Principle : Urea is quantitatively oxidized by hypobromite in presence of alkali.
CO(NH,), + 3°OBr + 2 “OH = N, + 3 Br~ + CO%"
An aqueous solution of urea is treated with a measured excess of standardized alkaline solution
of hypobromite. Unreacted hypobromite is then allowed to react with an excess of potassium
iodide solution in the presence of dilute sulfuric acid. The liberated iodine is then back titrated
against a standard solution of sodium thiosulfate.
“OBr + 21" + 2H*= L+ Br~ + H,0
I, + 2Na,5,0; = Na,5,0, + 2Nal
So “OBr=1,= 25,02 and CO(NH,), = 3-OBr = 31, = 6 5,03

-

k
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Thus 1000 ml of (N) NayS,0, = (Molecular weight of urea/ 6).8 of u;e:];aiiéol{l 2153 itli(;g :f Urey
Hypochlorite is unstable when prepared directly from bromu“_E ‘;nof hypo-chlorite. Prepareq
in the reaction medium using an excess of bromide and a solutio

-OCl + Br- = "OBr+ CI”

Therefore “OBr = “OCl

®m Chemicals required : _
(@ Standard (N/20) K,Cr,0, solution : Weigh out accurately ~ 0.6129 g (g) CI: ;.(i'R)i:;zgfzc?? in
a 250 ml volumetric flask, dissolve in distilled water and make up to the w Istilleq
water. Mix the solution uniformly. . )
@ (N/20) sodium thiosulfate solution : Dissolve 3-4 g of sodium thiosulfate pentahydrate i
distilled water, dilute to 250 ml and mix uniformly.
® 10% potassium iodide solution.
® (N/20) calcium hypochlorite solution.
(® 1% Starch indicator. .
(® Sample urea solution : Dissolve ~ 0.4-0.5 g of urea in one litre of distilled water.
B Procedure : _
(D Standardisation of sodium thiosulfate solution against standard potassium dichromate
solution : Pipette out 25 ml of standard (N/20) K,Cr,0; solution in a 500 ml conical flask
Add 25 ml of 4(N) sulfuric acid and 10 m] of 10% KI (or 1 g of solid KI) solution to it. Cover
the flask with a small watch glass and allow to stand in dark for 4-5 minutes, Dilute with
150 ml of distilled water to adjust the acidity to ~ 0.5(N). Titrate with sodium thiosulfate
solution till the appearance of a straw yellow colour. Add 2 ml of 1% starch solution
when the solution becomes intense blue. Continue addition of sodium thiosulfate till the
disappearance of the blue colour with the appearance of a light green colour.

@ Preparation of (N/20) calcium hypochlorite solution : Shake thoroughly 1-2 g of bleach-
ing powder with 100 ml of distilled water in a 250 ml conical flask. Filter the slurry through
a Whatman No. 1 filter paper to remove iron oxide, excess of calcium hydroxide and any
other insoluble material. Dilute the filtrate with distilled water to 250 m].

©) S_Standardisa'tion of hypochlorite solution : Take an aliquot of 25 m] of hypochlorite solu-

unknown urea solution in a 500 ml conical

: | -9 g of sodium bicarbonate, Shake thoroughly t0
eénsure complete dissolution of the added salts (KBr and NaHCO;). Add a measured excess
(25 xx ml) of standard hypochlorite solution tj] 1

mine persists in the solution, Cover the flask with a small wat d for
5 minutes. Then slowly add 10 ml of 6(N) sulfuric acid to thaecs.l:)g?iiilaflz:lilzgzg :)0 Sefsgifion
of 1 g of solid potassium iodide. Cover the flask with a sma]] watch glass and keey the solu-
tion in dark for 3-4 minutes, Dilute to 200 m] with distilled water. Tit%ate the liberzﬁed iodin€
with standard sodium thiosulfate solution till the Appearance of a straw ellow colour. Add
2 ml of 1% starch solution when the solution becomes intense blue Cc):ntinue addition of
sodium thiosulfate till the disappearance of the blue coloyr, .
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—

m Resulls:
(1) Standardisation of sodium thiosulfate solution against standard potassium dichromate
solution :

~ Volume of K,Cr,0, (ml) ~ Volume of Na,S,0; (ml) Mean volume of Nazszos(mﬂ Ntl' 2
S

25 b (a+b+c)/3

25 .
P

Strength of K,Cr,0O; solution = (w/0.6129)(N/20)
So the strength of Na,S,0; solution = S; = (25 x w)/(V; % 0.6129)(N/20)
Q) Standardisation of hypochlorite solution :

| Volume of hypochlorite (ml) | Volume of Na,S$,0, (mh) | Mean volume of Na,S;O, (mlﬁviif“:
25 ‘ x
25 y (x+y+z)/3
25

() Estimation of urea solution :

oo Volume of hypochlorite ~ Volumeof MeanvolflmeofNﬂSi%fi‘
Volumeofureasolution(m) | " Solution(m) | NaS;Osmb | fmbevady
25 25 x x d
25 25 % x e (d+e+f)/3
25 25 x x ' f

® Calculation :
25 ml of hypochlorite solution = V, ml of S;(N) sodium thiosulfate solution
So (25 x x) ml of hypochlorite solution = (V, x x ) ml of 5;(N) sodjum thiosulfate solution

Thus hypochlorite (i.e hypobromite) consumed by urea = (xV, - V,) ml of S;(N) sodium thiosul-
fate solution

Now 1000 ml of (N) thiosulfate = 10 g of urea
So (xV-V3) ml of S;(N) sodium thiosulfate = [10 x (xV,-V3)S,]/1000 g of urea
=[10 x (xV=V5)25 x w] /(1000 x V; x 0.6129 x 20)g of urea
Thus 25 ml of urea solution contains = [10 x (xV,=V;)25 x w]/ (1000 x V; x 0.6129 x 20)g of urea
Hence,
1000 ml of urea solution contains = [10 x (xV,~V,) x 1000 x w]/ (1000 x V; x 0.6129 x 20)g of urea
= [0.8158 x (xV,-V3) x w]/(V,)g of urea

-.;ﬁ.tjﬂ'LEstimation of Saponification Value of Oil

W Principle : Saponification value of an oil/fat/ester is the number of milligrams of KOH needed
to completely saponify 1 g of oil/fat/ester. A weighed quantity of oil/fat/ester is completely
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— .« of standard
Saponified by boiling with a measured excess of bt]ﬂtion
KOH is then back titrated against a standard HCl so

OH + 3RCOOK
ROCO/W/\OCOR + 3KOH HO/Y\

OH
OCOR
1000 ml of (N) HCl solution = 1000 ml of (N) KOH solution = 208 folf(ggH
So 1 ml of (N) HCl solution = 1 ml of (N) KOH solution =56 mg 0
B Chemicals required : .

® Standardq(N/ZO) oxalic acid solution : Weigh out accurately ~ 0.8 ("f‘l’) (li"acgy 0-1879 8) of
AR oxalic acid, dissolve it in distilled water in a 250 ml volumetric tlas . an f:ﬁa - uP. the
volume with distilled water upto the mark. Mix well to ensure homogeneity of the solution,

(@ Coconut oil or mustard oil o .

® (N/2) alcoholic KOH solution : Dissolve ~ 7.0 g of KOH in rmrurr_lum volume ‘:')f distilleq
water. Dilute to 250 ml with ethanol. Then dilute 10 ml of this solution to 100 ml in a 100 1y
volumetric flask to prepare ~ (N/20) KOH solution. ‘

(@) (N/2) HCl solution : Dilute 10-12 ml of Conc. HCI to 250 ml with distilled water. Then diluyte

10 ml of this solution to 100 ml in a 100 ml volumetric flask to prepare ~ (N//20) HCl solutiop,
B Procedure : ‘

e
———’;]Cfoholjc KOH solution. The eXces,

(D Standardisation of KOH against standard oxalic acid solution : Pipette out 25 m] of
standard oxalic acid solution in a 250 ml conical flask. Add 2-3 drops of phenolphthalein
indicator. Add KOH solution from a burette until the appearance of a faint pink colour.

(2 Standardisation of HCI against standard KOH solution : Pipette out 25 ml of ~ (N/20) HCl
solution in a 250 ml conical flask. Add 2-3 drops of phenolphthalein indicator. Add KOH
solution from a burette until the appearance of a faint pink colour.

(3 Estimation of saponification value : Weigh out accurately ~ 2.0 g (
mustard oil in a 250 ml conical flask fi
~ (N/2) alcoholic KOH solution to it.

w;) of coconut or
tted with an air condenser. Add 50 ml of standard

Reflux the resulting solution on a hot water bath till

unreacted KOH by the standard (N/ 2)

HCl solution till the disappear
forming a colourless solution.

ance of the pink colour

1tions using the same quantity of (50 ml) of

e solution against standard (N/2) HCl solution using
p to a colourless end point.

KOH without using the oil. Titrate th

Volume of oxalic acid (ml) Volume of KOH (ml) *-Mean volume of KOH(mI) (V. )‘M
25 n .
= —

~_~_,__,___I’_ N © o (atb+c)/3
25 ¢ e
- . . R v
Strength of oxalic acid solution = (w0/0.7879)(N/ 20) il

So the strength of KOH solution = (25 x w)/(V, x 0.7879)(N /20)
Hence the exact strength of (~ N/ 2) KOH solution = S1=(25 x w)/(V, x 0 7879)(N/2)
1 .
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—_—
(?) Standardisation of HCl solution against standard KOH solution :
Volume of HCl (ml) Volume of KOH (ml) Mean volume of KOH (ml) (V,)
—— . o -
25 x
. y (c+y+2)/3
25

So the strength of HCl solution = [(25 x w)/(V; x 0.7879)(N/20)] x V,/25

= [(V, % w)/(0.7879 x V)](N/20)
Hence the exact strength of (~ N/2) HCl solution = S, = [(V, x w)/(0.7879 x V,)](N/2)
(3) Estimation of the saponification value : '

[ Weight of Mustard/coconut oil (g) | Volume of (N/2) KOH Solution (ml) | Volume of (N/2) HCI (ml) (V)
wq 50 d
(3) Blank experiment :
~ Volume of (N/2) KOH Solution (ml) vc_l_fj@eﬂéf(_N/_‘zj’Hcif’(hy4|)',(i'(;)jﬁj;-;,;;i"g.,_'-.‘"3-_
50 e

B Calculation :
" V,ml S, (N) HCl is needed for 50 ml of 5; (N) KOH.

Vyml S, (N) HCl is needed for back titration of $; (N) KOH after consumption by w; g of oil/
fat/ester.

Hence KOH consumed by w, g of oil/fat/ester = (V,~V3) ml of (V, x w/0.7879 x V;)(N/2) HCL.
= (V,-V5) ml of [(V, x w)/(0.7879 x V;)](N/2) KOH.
= [(V4=V,) x V, x w]/ (2 % 0.7879 x V;) ml (N) KOH
= [56 x (V4-V5) % V, x w]/(2 % 0.7879 x V;) mg of KOH
[As 1 ml of (N) KOH = 56 mg of KOH].
Thus saponification value of the oil/fat/ester
= number of milligrams of KOH consumed by 1.0 g of oil/fat/ester
=56 x (V=V5) x Vo x 10/2 % 1w, X 0.7879 x V)
B Alternative procedure :

@Standard (N/2) oxalic acid solution : Prepare a solution of (N/2) oxalic acid by dissolving
~ 8 g (w) (exactly 7.879 g) of oxalic acid in distilled water and making up to the mark in a
250 ml volumetric flask with distilled water.

@ Estimation of saponification value : Weigh out accurately ~ 2.0 g (w;) of coconut or mustard
oil in a 250 ml conical flask fitted with an air condenser. Add 50 ml of (~ N/2) alcoholic
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KQH solution to it. Reflux the resulting solution on a hot water bath nnm
disappearance of the oily layer. Allow the mixture to cool to room ter-nperature and aqq
2-3 drops of phenolphthalein indicator to it. The solution turns pink. Titrate the Unreactey
KOH by the standard oxalic acid solution till the disappearance of the pink colour forminga
colourless solution.

Perform a blank experiment under the same conditions using the same quantity (50

of KOH without using the oil. Titrate the solution against standard oxalic solution using

phenolphthalein indicator up to a colourless end point.
B Results :

(D Estimation of the saponification value :

Weight of Mustard/coconut oil (g) | Volume of (N/2) KOH Solution (ml) | Volume of'qxpl}c adJ_ (ﬁgg

L wy 50 d
[
L
i
| S
@ Blank experiment : ‘

_Volumeof (N/2) KOH Solution (ml) Volume of oxalic acidml) (v)
* 50 R

|

'
!
f

1
I

l
| Calculation:
KOH consumed by w; g of oil /fat/ester = (V4=V3) ml of (w/ 7.879)(N/2) oxalic acid
= (V4-V3) ml of (w/ 7.879)(N/2) KOH.
=[(Ve-V3) x w/(2 x 7.879)] (N) KOH
=[56 x (Vy-V3) x w]/ (2 x 7.879) mg of KOH

[As 1 ml of (N) KOH = 56 mg of KOH].

Thus saponification value of the oil/ fat/ester = number of milligrams of KOH consumed by
1.0 g of oil/fat/ester = [56 x (Ve-V3) x w]/ (2 x 7.879)/w, ’ ‘

Sapenification values of some oils/fats/esters :

_ Oils/fatslesters | Saponification value | Oilsifats/esters

' >C0cc-:mt Oil 250-265 . . Sllmﬂower‘ Qil |

| MustardOil | 172 Peanut Oil 190

: Neem Oil I 197 Mango butter 183-198

| Oliveoil | 184-19 | Lanonon 010

f Palm Ol f 190-205 Kokum butter 187-193

Rapeseed Oil | 175 Goat tallow 195 —

| Rice Bran Oil 185-195 Beef tallow 196 i
| SoybeanOl | 180200
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