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N.B. ¢ () Compounds containing nitr : ‘
d : . A & omtrogen in oxudise e ey e e i . Wi

sitrozen estimation by Kjeldah's my ! dised state such ns nittoaza ete, cannot be used for

Clh\‘&! How ver, the ‘ . . S .
< o P . S . even, e use ol glucose duning dipestion reduces nitrogen
fenction and thus estimation of nj FOPCN i possible, !

(i) The ttration may be carried out b
indicator (the first appear
the absoroent,

4nco of v y 0.0 (N) HCL solution with wethy] red-methylene blue mixed
It 2 il ) ! oY G v . . ! . . . - . » ) oo
ce ol violet colous wdicate the ond poist) mcase botie acid solutton s uscd as

iit) A blank test s . : ‘ ‘ ) .
( ) ou Cshould be performed with aualytical plucose and the tie value of the original
experiment should be corrected, .

iv) 0.02 lal av he tend frae (e . _ ' oo

t(l ')t‘ {0 LS’\I)\]I\ IOH‘ nay be used for fitration of excess acid using phenolphthalein as indicator and
saturated O.02 (¢ ) oxalic acid solution have to be used for deteemination of steength of sodium hydroxide
solution.
2. To determine the strength of a piven plucose solution using Fehling's solution :

Tl el : ; g . ; ; .

Principle : A known volume of Fehiling's solution is teduced to cupric oxide by glucose solution of
known and unknown strengths. The strength of the supplicd glucose solution in g/l is then caleulated from
the volume of the sugar solution consumed.

CeH 206 + 2Cut (tartarate complex), ———————> Cu0 + Coll1207
Glucose Fehling's soln, Red ppt Gluconic acid
Materials required and their preparvation : '

Fehling A @ 17.32 gm. of hydiated copper sulphaic is dissolved in 250 ml. of distilled water.,

Feliling B : 86.5 gm. of sodivm potassinm tatacate and 25 g of sodium hydroxide is dissolved in
250 ml. of distilied water.

Standard glucose sotution @ 1.25 g ol pure anhydious glucose (A - R) is weighed accurately from a
weighing boutle and volumic 1s made up to the mat K.

Methylens blue indicator : 0.5 gm. of methylene blue aissolved in 250 ml. of distilled water.

Unknown selution : Will be sepplied [Approx 5 ¢m, dissolved in 1 1it.)
Procedure : Dehling's solution is preparcd by thereugh mixing of equal volumes of Fehling A and
Fehiing B in a clean dry bottle or conical {1hsk. 25 ml of it is pipetted out for cach titration into a 250 ml
conical flask, 25 ml. of distilled water is added. betled over awire gauze and standard glucose solution is
added form a burette, first in 1wk portion unti! the solution assumes a faint blue colour and then drop by
drop until the blue colour just disappears keepiny the mixture boiling throughout the titration, This gives
an approximate value. Addition of methylene blue dicator just betore the end point (only 0.5--1 ml. of
glucose solution is left for reaching end point) sharpens end point. The process is repeated until a
concordant result has been reached. Simitar titrations are performed at least thiee times with supplicd
colution when concordant readings are expected.

Experimental Result
Table 1. Weiching of glucose for standard selution of 250 ml :

Pual we. Weight of glucose

Inite wetght

Wi gm W g =AW - W) S Wogm,

Table 1i. Standardisation of Fehling's solntion

No. of ohzervations Vol. of Fchhing. soln. | Vol of plucose solution | Mean volume of glucose
taken. required soln,
- Lol 2wl b e ——
T 25wl . i e
r_..-_.---w-; ."mw" 25 ml.

r
L 94

N, : In cose of concordunt readings uverage volume must not be taken.

il
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Table Il
Determination of stiength of unknown glucose solution by standard Fehling's solution :
Same as Table 11,
Calculation : Weight of glucose dissolved in 250 ml, = w gm.
Vol. of Fehling's solution taken for cach titration = 25 ml.
Mecan volume of standard (known) glucose solution = Vk,
Mecan volume of supplied (unknown) glucose solution = Vu.

250 ml. of standard glucose solution = w gm. glucose.

. Vk

vk . " " ”" == _w_x y L ¥ se.

ml. of hsg &M glucose

- . wXVk
Again Vu of unknown glucose solution == Vk ml. of standard glucose solution = 250 &M of

glucose.
Vk x 1,000 w X Vk X 4

S L0 . ; rlucose solution == 2% 2 = m. of glucose.

1,000 ml. of unknown glucose solution 250 % Vu T g g
< Strength of unknown glucose solution W xv\:k i gm./litre.

N.B. : Percentage of purity of glucose sample may be checked by preparing both the gluco;e splution-
standard one using A.R. grade anhydrous glucose and the other from given glucose sample. Titrations are

performed using same Fehling's solution for cach titrations.

The working formula may be expressed as % of glucose = VEI: Y 120

Where s = weight of glucose sample dissolved in 250 ml. of distilled water and w, Vk, Vu are of usual
meaning in the above experiment.
3. Determination of strength of Sucrose solution by Fehling's solution.

Principle : The non-reducing sugar sucrose is estimated by converting it into a mixture of two
reducing sugars, namely glucose and fructose by boiling with dilute acids.

C|2H22011 + HzO-——-——-) C6H1206 + C6H1206-
sucrose glucose fructose

i.c. 342 gm. of sucrose = 360 gm. of ‘invert sugars’

The ‘invert sugar’ so produced is titrated by standard Fehling's solution using methylene blue as
indicator.
Materials required and their preparation :

Unknown Solution : Will be supplied. (approx 4.5 gm. dissolved in 1 litre).

Preparation of standard glucose solution, Fehling's solution etc. are performed as described under
estimation of glucose.

Procedure : Standardisation of Fehling solution :

As described under estimation of glucose.

Estimation of unknown sucrose solution with standard Fehling's solution :

25 ml. of given (supplied) sucrose solution is pipetted out into a 250 ml. conical flask and boiled with
25 ml. of 4(N) HCI [8 ml. of 12(N) HCI diluted to '25 ml. w1th' water] at 60° — 70°C for 20 minutes on a
water-bath. The solution is cooled and neutralised with 30% sodium hydroxide solution using methyl red as
indicator. The resulting solution is transferred quantitatively to a 250 ml. volumetric flask; volume is made
up to the mark with distilled water and the solution is titrated with standard Fehling's solution following

the procedure given for estimation of glucose.
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Experimental Results :

Results arc given in tabular form as shown under estimation of glucose.
Calculations

1 tI',et us suppose w gm. of glucose has been taken for preparation of 250 ml. of standard glucose
solution.

Volume of std. glucose solutions required for 25 ml. Fehling sol® = Vk ml.

Volume of ‘invert sugar’ sol® required for 25 ml. Fehling sol® = Vuml
= Vk ml. of std. Glucose soln

250 ml. of std, glucose soln

I

Vu ml. of ‘invert sugar’ sol™.
w gm. of glucose.

w X Vk
250 &m- glucose.

I

= Vkml. of std glucose sol

I

- Vuml. of ‘invert sugar’ solt = ;5(}/ : gm, of glucose.
. 250 ml. of ‘invert sugar’ sol? == w X Vk x 250
250 x u
w X Vk

Vo &m of glucose.

According to equation of hydrolysis,

360 gm. of ‘invert sugar’

Il

342 gm. of sucrose.
or, 360 gm. of glucose == 342 gm. of sucrose.

w X Vk £ ol 342 x w X Vk
yu oM O Blucose 360 x Vu

supplied solution.

or, gm of sucrose which is present in 25 ml. of

. ; 342 x w X Vk x 1000 .
.. Strength of supplied solution 360 X Vu X 25 gm/litre. -

342 x w Vk X 40 .
= 360 X Vu gm/litre.

4. Estimation of glucose and sucrose in a mixture :

Principle :
(i) Glucose is estimated directly by standard Fehling solution, following the procedure given in

Experiment No. 2.

(ii) 25 ml. of supplied
following the procedure

(iii) The amount of glucose and sucrose int

given below. . I
Calculation : Let wt of glucose taken for preparing 250 ml. of standard solution = w gm.
e ‘ = Vk ml. of std glucose sol™.

_ of Fehling solution =
Now, 2L € Vu ml. of unknown glucose sol™,

vm ml. of glucose and invert sugar sol”.

solution is hydrolysed and total amount of glucose and ‘invert sugar’ are estimated
given in Experiment No. 3 using standard solution.

he supplied solution can be determined by the calculation

I

Il

wx Vk of glucose
ot = "5 MO

- Vu ml. of unknown glucose §
[calculation as in Exp. 2]
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w x Vk x 1000 rlucose.
~ 1,000 ml. of unknown glucose sol” == 950 % Vu gm- of &

C T Vu
‘ w X Vk .
Again, Vm ml. of glucose and inverted sugar solt = ————-“2 50 gm. of glucose.

wx Vk x 250
. 250 ml. of glucose and inverted sugar sol” == 750 X m gm. of glucose.

w X Vk ‘
— 2 XT>om, of glucose.
S Vm gm £

\Y
<. 25 ml. of supplied sol™. == W:;m k gm. of glucose.
- 1,000 ml. of supplied sol® = e \\’,kmx 40 gm. of glucose.

. Amount of invert sugar present in 1,000 ml. of supplied solution =

(wakx 40 w x Vk X 4]

Vm Vu

According to hydrolysis equation 360 'gm. of invert sugar = 342 gm. of sucrose

D lwXVkx40 wXxVkx4 )
: Vm - Vu gm. of invert sugar
) \
E342 wxVkx40 wxVkx4
360 Vm Vi gm. of sucrose
. Amount of glucose in supplied sol® W gm/litre.

342 |wx Vkx40 wxVkx 4 )
Vm - Vi gm/litre.

/Wn ount of sucrose = 360
\_&. Estimation of phenol by bromination method :

Principle : Aqueous solution of phenol gives 2,4,6 tribromophenol in quantitative yield when treated
with excess potassium bromate and potassium bromide solution in presence of hydrochloric acid. The
excess of bromine is determined iodometrically. '

KBrOj + SKBr + 6HCI > 3Br, + 6HCI + 3H,0
OH. OH
Br Br
+3Br, — + 3HBr
\ Br

Some, tribromophenol bromide,

OBr

may also be * T
B - y formed but can be converted to

C

Br
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B
2+ ZKIN I, + 2KBr

: 2N
' _— . N128203 H— yoNal + Na,S040¢.
‘ Materials required and thejp preparation :

Brominati i
r'ne‘thodﬂ of dilf;:ir?c::-“:;;e (? 2N) 5 1.392 gm. of anhydrous potassium bromate is weighed accurately by
» ransterred into a 250 m], volumetric flask, dissolved in little distilled water; 15 gm.

S{ pﬁ)tassmm.bromlde is then added, it is dissolved and volume is made up to the mark.
Sodium thiosulphate solutjon (0.2 N approx.) :
12.5 gm. of sodi i is di 0 |
g.,m of sodium thiosulphate is dissolved i 250 ml. of distilled water, in a volumetric flask.
Preparation of 1% starch solution (indicator) :

boileld gfr:)lr. (z)f sgluble starch is converted to paste with a little cold water, added to 100 ml. of boiling water,
minutes 3 gm. of potassium iodide is added and finally 2-3 drops of chloroform is added to
render the solution more stable,

Unknown sample solution : Will be supplied (appox. of 0.2 N).

[Ca3.2 gm. of phenol dissolved in 1 litre of distilled water or in 10-12 ml. of 10% sodium hydroxide
and volume is made 1 litre by distilled water].

Procedure : 10 ml. of unknown sample solution is pipetted out into 250 ml. stoppered conical flask. 20
m]. of standard 0.2 N brominating mixture and then 5 ml, conc. HCI are added to it. The flask is stoppered
immediately. The mixture is shaken for a minute and allowed to stand for 20-25 minutes at room
temperature with occasional shaking for completion of the reaction. 2 gm of potassium iodide is then added
by opening the stopper for a short time, shaken well and allowed to stand for another 5 minutes. The
stopper and inner side of flask are washed down into the flask with distilled water and the liberated iodine is
titrated with standard sodium thiosulphate solution until the solution assumes straw colour. A few drops of
starch solution is added to obtain blue colour. Dropwise addition of thiosulphate is continued with shaking
until sharp disappearance of blue colour occurs. The process is repeated three times. Three blank titrations
are also performed with 10 ml. of distilled water instead of phenol solution.

Experiment Results : Students are advised to write the experimental results in tabular forms.

Specimen tables are given in previous experiments.
Calculation : Let, wt. of KBrOj taken for 250 ml. of bromine solution = w gm.

w X 0.2

Strengh of bromine solution =1392 (N).

Vol., of thio. solution required for 20 ml. bromine solution (blank titration) = V; ml.

Vol. of thio. solution required for excess bromine sol”. = V5 ml.

- Vol. of thio. solution equivalent to bromine sol® consumed by phenol = (V| - V3) ml.

w x 0.2
Again, V; ml thio. sol? = 20 ml. of—lgéz—'

h - 0.2
., (V{ — Vo) ml. of thio. sol® 20 % (V\; XV12)3;<ZW = ml. of (N} of bromine sol®.
. - . . 1 .

= x ml. of (N). Bromine sol".
1 gm. mol of phenol.

= 94 gm. of phenol.

(N) bromine sol™.

i

Now, 6,000 ml. of (N) bromine solution

. . 1

20 x (V1= V2) x W% 0.2 Ny bromine solution = <6.000 x V{ x 1.392
V] X 1.392

gm.

of phenol.
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* 10ml. of phenol sol* contains ——gngy v, x1-392
94x(V, -V, ) x'_‘_ff_(_).-z— gm. of phenol.
So 1,000 ml. phenol sol® contains 6XV X1 592
_ 4-502% (Vl - V,)X W i,
Vi
4502 %x(V, -V, )Xw e
= Stength of phenol sol" = (Vl 2) gm/litre.
I

" ’ . | wt
N.B : (i) Equivalent wt. of KBrO; :ﬂl’él"_ beca

use Br

mol wt _ 167.04 = 27.84.

change of electron is 6. Eq wt = 6 6

+5 js changing to Br~ [Br*> + 6¢ = Br] where

(i) Equivalent wt. of Nay$,05 = Molecular wt because two moles of Sp0O3 changes to S404

(28,03 - 5,02+ 2e) where change of electron is 2 for two moles of S,03 Eq wt. = Mol wt. 2482

(iii) Equivalent wt of phenol = 6

phenol to give 2,4,6 - tribromophenol.

6. Estimation of aniline by bromination method.

The principle and procedure are the same as given that for phenol (Expt. No. 5). Exception : (i) 6,000
ml. of (N) bromine solution = 93 gm. of aniline [See stoichiometric eqn below].

(1)  Aniline solution (sample soln) is prepared by dissolving 3-1 g

dilute hydrochloric acid and diluted to 1 litre (approx 0.2 N).
NH2 NH2
Br Br
(iii) Chemical reaction : +3Br, — +HBE 2,
Br

7. Estimation of formaldehyde by iodometry

Dilute aqueous formaldehyde solution is oxidised
to sodium formate, excess hypoiodide is decomposed

standard sodium thiosulphate solution. The sequence of reactions

ml wt because 3 moles (six cquivalent) of bromine reacts wigy

of aniline in minimum volume of

4, 6—Tribr0moaniline)

quantitatively l?y alkaline sodium hypoiodide solution
by hydrochloric acid to iodine which is titrated with

I + 2NaOH = NaOI + Nal + H,0

HCHO + NaOI + NaOH = HCOON

are given below -

a+ Nal + H,0

HCHO =1, + 3NaOH = HCOONa + 2Nal + 2

NaOI + Nal + 2HCI = 2NaCl 4 1 4 11,
I, + 2NayS,0;3 = NQQS406 + 2Nal.

This method in only applicable to dilute formalde
carbonyl compounds.

Materials required and their preparation -

Preparation of formalin solution : Aboyt 4 ¢ gm. of form

ml. of distilled water.

hyde soIn (concentr

alin

H,0

ation less than 1%) free from othef

(35% - 40%) is dissolved in 2%



