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" VALIDATING LAMBERT BEER’S LAW USING

POTASSIUM I’ERMANGANATE

AIM

‘, To validate Lambert — Beer’s law using Potassium permanganate.

PRINCIPLE

Beer — Lambert’s law states that when a beam of monochromatic light passes

through a solution, the rate of decrease in the intensity of the radla’uon with the thickness

of the solution is proportional to the intensity of 1n01dent radlatlon as well as the

concentration of the solution. -

Mathematically, this law is stated as
L=1 e—kel
JogIy/I=gcl=A
Where A - Absorbance of the sample.
¢ - Constant called molar absorptivity.
] - Distance that the incident radiation travels through the sample.
C - Concentration of fhe absorbing species in the sample.

Absorbance has no units. It ‘1’ is expressed in cm and ‘C’ in mol dm™ then ‘g’ has

units of mol”'dm’cm’.

: MATERIALS AND REAGENTS REQUIRED
(1) - Spectrophotometer

) Civette

(111) Test tube

| »_ (IV) . Beaker




Potasm

(V)_

(vi) Distilled water

(vii) 'Volumetric flask.

PROCEDURE . : . 5

| cion in distilled water. Switch ON

sium permanganate 1

solutiori of potas
es. Take clean dry test

i Prcpare 0.1%
T photometer and wartm
out ImL to 1omL of the

t tubes. Add distilled wate

up for 15 to 20 minut
ual increase of ImL

 the spectro
e in each tube t0

tubes, pipette
to different tes

10mL and miX well.

test solution with a grad

r to make the final volum

ured filter or complementary wavelength, adjust the

ach tube, and record the absorbance.

(i) Using the complementary colo

blank to 100% transmittance, then read €

t concentration of the

(iii)  Plot absorbance against concentration .md find out up to wha

solution obeys the Beer’s law.

(iv)  The concentration of unknown from the mixture can be determined by two

methods.

e From the calibration graph

e Formulae method

(v)  If the absorbance v
alue of unknown lies b
etween or near the ran
ge of the curve

generally the first method is followed.

the concentration of unknown

Scanned with CamScanner



OBSERVATION

From the graph, it is found that the absorbance at 525 nm increased with an

increase in concentration of the solution.

RESULT

Thus, the Beer — Lambert’s law is validated

The concentration of potassium permanganate in the given unknown sample is
found to be ----------



_ 001 g QfI(MﬁO4 is dissolved i

ahdard :KMnO4 (0.01%)

n 100mL of distilled water

Tabular Column

e Volume | Volume | Concentration of
| Concentration of of \yorking . Absorbance
s. | ofStandard ) g pgard | Distilled Standard (0.D.)
No. KMnOyq KMnO, Water KMnOy ‘
(%) (mL) (mL) (%)
T - ~ Blank 10 :
B 0.1 1 9
Y 0.1 2 8
4. 0.1 3 7
5. 0.1 4 6
6. 0.1 2 a0 5
7. 0.1 6 4
’/
8. 0.1 7 3
9: 0.1 8 2
100 0.1 9 1
1. 0L o] 105 0
12 0.1 Unknown | .
CALCULATION

Formulae method

To determine the concentration of the unknown potassium permanganat
anate

Concentration of =
unknown solution

Absorbance of unknown x Concentration of standard

Absorbance of standard



E‘Xl‘:ril LY. .

DETERMINA TION OF COMPLEMENTARY COLOUR AND
< OMPLEMENTARY WAVELENGTH
AIM

To determine the complementary wavelength and complementary colour for the
given solution.
PRINCIPLE

When a coloured solution absorbs the light from a particular colour of the filterto a

maximum extent then that colour is said to be complementary to the colour of the solution.

When a coloured solution absorbs light maximally at a particular wavelength then
their wavelength is said to be complementary wavelength of the solution. Complementary
colour or wavelength is used to estimate the concentration of the substance because at the
colour or wavelength, the given substance absorbs maximally and contribute to high

sensitivity to the estimation and also the less inference from other substance.
MATERIALS REQUIRED

(1) Spectrophotometer

(11) Cuvette

(i1i)  Test tubes

(1v)  Beaker

(v)  Potassium dichromate (0.1%)

(vi)  Potassium permanganate (0.01%)

(vii)  Methyl orange (0.1%)

(viil) | Methyl red (0.1%)

(ix)  Distilled water



pROCEDURE

0.1%
prepare 0.1% solution of potassium dichromate, (0.1%) methyl orange, ( 0)

(1)’ Iﬁethyl red and‘ (0.01%) potassium permanganate.

(ii) ._VWarm up the spectrophotometer for 15 — 30 minutes with one of the filter in
position.

(iii).» Place the Cuvette containing the blank in the cuvette holder and adjust the reading
top 100% transmittance.

(iv) Now take the test solution in the cuvette aﬁd place it in the cuvette holder and note
the readings. |

(v)  Repeat the steps iii and iv, for each filter and for every S or 10 wavelengths 1n nm.

(vi)  Find out the colour of the filter, which absorbs maximally. This colour is the
complementary colour to the colour of the solution.

(vii) For finding the complementary wavelength, plot absorbance against wavelength,
the peak gives the wavelength of maximum absorption of the solution.

RESULT
The complementary colour of the given sample is

(1) Potassium permanganate -

(i)  Potassium dichromate i

(iii) Methyl orange -

(iv)  Methyl red i

The complementary wavelength for the given sample is

)

(i)
(i1i)
(iv)

| Methyl red

Potassium permanganate

Potassium dichromate

Methyl orange



Complementary Colours

Ea
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B

L 400 — 435 Violet Yellowish Green

o 435-480 | Blue Yellow

3. 480 — 490 Greenish Blue | Orange

4. 490 - 500 Bluish Green Red

5. 500 - 560 Green - Purple

6. 560 — 580 Yellowish Gree';{ Violet

7. 580595 | Yellow | Blue

8. 595-610 | Orange Greenish Blue

9. 610—750 | Red , Bluish Green




o s i 7y
e Ao

" Determination of Complementary

o S

i N A W e TS

B v...w-“-q',.-—*»-u.,.,«..‘mw

wavelength for 1(1\’In04

PR SRy

S. No. manc‘lcngth Absorbance
. (nm) ] (0.D.)
MT,_ ] “W_,,_,,_w‘m(_;ﬁ _

-»;”Wﬂ K 450 * -
a3, Ts0
T 550
r; 600

0. 650
E 700

Determination of Complementary Wavelength for KMnOy4

S. No. Wavelength Absorbance
(nm) (0.D.)
| 500
2. 505
3, 510
4, 515
5. 520
b. 525
7. 530
B. 535
B 540
(UO- 545
11.




; Determination of Complementary Wavelength for K_zCl'zo'l

S. No. : Wavelength Absorbance
. ~ (nm) (0.D))

400

= i

ammrnr

e

450

500
550
600

650

700 L

P )
1
AT
2
o5 e )
3
4
5
6
7

Determination of Complementary Wavelength for K;Cr207

S. No. Wavelength Absorbance
(nm) (0.D))

1. ' 350
355

360

11. ' 400

1 1 ! B e




plementary Wavelength for Methyl Orange

= e

Absorbance
(O. D.)

‘ _ Determination of Com

/-S’I:I;f ' Wavelength
e - (nm) -
—/J——_
400 B W S
gy AT e e e

450

500
550
600
650
700

e
g
2
Rl
3
4
5
6
i

Determination of Compleinentary Wavelength for Methyl Orange

S. No. Wavelength Absorbance
(nm) (0.D.))
1 430
2 435
3 440
4 445
> 450
6 455
7 460
S 465
oL i 470
i 475
e 480




Determination of Complementary Wavelen

S. No. B

Wavelength
(nm)

400

450

gth for Methyl Red

Absorbance
(O. D.)

500

550

600

650

700

Determination of Complementaf'y Wavelength for Methyl Red

S. No.

Wavelength |

(nm)

Absorbance (O. D)

—_

430

435

440

445

450

455

460

SORIEOOEL PO [ [P

465

470

—
e

475

T

—
(O8]

480

i

485
490




EXPT. NO.:

g ' £ XPERIMENT USING
P AND VALIDITY OF AN E

’ i ABSORPTION SPECTROSCOPY
AIM

| 1 N 5 Y > - » ﬁ'x g

To study and verify the precision and Validity of an experiment USI

spectrophotomcter.
THEORY

be defined as the concordance of a series of measurements of the

Precision may
) may be defined as the

same quantity. Accuracy (validity

tal value and the most probable value.

concordance between the

experimen

Accuracy CXpresscs the correctness of measurement, the prccisum CXPress the

reproducibility of the measurements, and the precision always accompanies accuracy.

If a solution of *X" concentration 1s taken in duplicate, it should give some change

in absorbance for the same concentration duc to error in dilution. Similarly, for a given
concentration of solution there should not be any change in absorption when it is read

repeatedly. Any difference in this reading reflects the precision of the instrument.

MATERIALS REQUIRED

(i) UV — Visible spectrophotometer

(i)  Beaker

(i)  Pipette

(Iv)  Cuvette

(v} Measuring cylinder

() Potassium permanganate solution (0.01%)

(vit)  Distilled water.

o

o



pROCEDURE S
i : | 9 following
LU ing the stock solution of potassium permanganate (0.01%) the to !:,.
- Jumn. The concentration of

: . . ‘ - . . O
ere made 11 duplicates, which is shown 11 the ¢

d for validatio s was prepared and mixed

ilutions W
0.35 mg/mL was prepare
geneity and their absorbance

n. The above dilution
f the duplicates was

abulated.

s were analyzed. One 0

well for homo |
meter, the readings were t

reanalyzed for their concordance using spectrophoto

g average of absorbance of the duplicates and

A standard graph was plotted usin

pective concentrations. From the grap f the duplicates

their res h drawn, the average values 0

and the absorbance of the repeated sets were plotted as bar diagrams.

OBSERVATION

The sample has shown an insignificant variation in its absorption. The variation

could be due to error in dilution. The difference in absorption for the repeated set was
found to be insignificant, there by the precision of the instrument was ensured. The
concentration of the sample was checked from the standard graph and validated.

RESULT

(i)  Percentage precision of the Instrument - \

(i)  Percentage precision of the Experiment -

(iii)  Percentage validity of the Experiment -

Thus the precision and validity of an experiment are verified




Stock solution - 0.01% KMnOq4

Tabular Column -1

Dissolve 10 mg of KMnOyj in 100mL distilled water.

Particulars

B

S

Sz

Ss

Sy

Volume of
Standard
KMI‘]OA,
(mL)

Concentration
(mg)

Volume of
distilled
water

(mL)




Concen-
tration
(mg)

/

Tabular Column — 2

Duplicate (1) Duplicate Recheck | Average |Difference Difference | % Error of the %% Error of the

Absorbance (f)~~ | Duplicate of Between | Between Instrument = Dilution = Dup

at 520nm .{Absorbanr:e (). Duplicate B&A 1& 2 B&A x 100/ 1&2x 100/
(ﬁ/ at 520nm “{B}~ 1&2 . Average (A & B) Average (1& 2)




CALCULATION
= % Precision Qf the Instrument = 100 - % error of the Instrument
» % Precision of the Experiment =100 - % error of the dilution

Observed value - Theoretical Value

» 9% Accuracy (validity) =
Theoretical value



gXPT. NO.:

pATE :
STOICHIOMETRY OF

DETERMINATION OF
OLINE COMPLEX

Fe (ID) - ORTHO 1, 10 PHENANTHR

AIM

To determine the stoichiometry of Fe (II) = 1,100 - Phenanthroline complex by

using Absorption spectroscopy-

PRINCIPLE

henanthroline form coloured complexes with

Heterocyclic compounds like 1, 10 P
ounts of the two solutions are mixed in varying

ferrous salts. When equimolar am
When the

nount of complex is formed in equilibrium.

proportions, the maximum a1
a of the Complex,

proportions of the reactants corresponding to the empirical formul

absorption is maximum.

The optimum pH range for the stability of Fe (1I) — 1, 10 o- Phenanthroline

complex is 2-9. This is obtained by adding sodium acetate buffer and hydroxylamine

hydrochloride is added to reduce any Fe' to Fe*” and to maintain it in that state.

REACTIONS

REAGENTS REQUIRED

» Standard Iron (II) solution (10ppm)

Dissolve 0.0702g of Ferrous ammonium sulphate hexa hydrate [Fe (NHy), (SO4),

6H,0] in 1000mL water. Add 2.5mL of concentrated sulphuric acid to the solution

s 1, 10 Phenanthroline solution : (2 x 10™ M)

Dissolve 0.03 ] I
ssolve 0.0396g of 1, 10, o - Phenanthroline monohydrate in 1000mL water

Store it in a plastic bottle.

R



7

- ﬁyd

(

ide in 100m

' ine hydrochloride 1n
Di f Hydroxyl amine
Dissolve 10g 0 .

lution
Sodium acetate so ‘ | -
Dissolve 10g of sodium acetate 1n 100mL water
; ;

MATERIALS REQUIRE‘D

()  Spectrophotometer

(ii) Cuvette

(iif) Beaker

(iv)  Conical flask

(v)  Standard flask

(vi)  Test tubes

(vii)  Pipettes

PROCEDURE

(i)  Firstly, eqﬁimolar solutions of Ferrous Ammonium Sulphate and 1, 10
Phenanthroline are prepared.

(i)  Into a series of 100mL volumetric flask, 2mL of standard iron solution is taken.

(i) To each of these flasks 10mL of 10% Hydroxylamine hydrochloride solution is
added.

(iv)  Followed by the addition of 4mL of 0.2M sodium acetate buffer to adjust the pH to
a value at which the orange red colour complex forms.

(v)  The Iron solution is then treated with varying amounts of 1, 1() Phenanthroline and
the solution is then diluted to 100mL using distilled water

(VD) Thus, the various standard solutiop of the complex is Prepared and the absorbance
1s measured at maximum of 515nm.

(vVil) A graph i lott i

o STaPN1s plotted by taking I / ratio of x - axis ang absorbance o Y — axis

Viij




Tabular Column

DRI _—f———-'—jf—“‘—"r‘—" )
s Volume of Volume of .
Volume | Volumeof 1, 10 Hydroxyl Sodium L/M Absorba
N of FAS Phenanthroline Amine Acetate R i nce
0
R (M] (L] Hydrochloride Buffer : (0.D.)
(mL) (mL) (mL) (mL)
1. Blank 2 10 4
L e e IR R AT RO
2. 2 2 10 4
3. 2 3 10 4
4. 2 4 10 4
s, 2 5 10 4
K3 2 6 10 4
‘ 7. 2 7 10 4
8. 2 8 10 4
0. 2 9 10 4
10, 2 10 10 4 |




vam‘. NO.:
DATE : ’
UV — SPEPCTRA OF NUCLEIC ACIDS

\ ABSORPTION MAXIMUM AND ABSORPTION SPECTRUM OF DNA

AIM

nd out the wavelength of

To determine the Absorption spectrum of DNA and to fi

Maximum absorption (Mmax)-

PRINCIPLE

The light absorbing molecules absorb light maximally at a particular wavelength.

avelength is called Amax of that compound. Since “Ama
Therefore for estimation of

This W . is characteristic of that
compound. Compounds are usually estimated at same Amax-

any compound it “Apax’ should be found out.
MATERIALS REQUIRED

(i) UV - Visible spectrophotometer
(i)  DNA sample ( 0.001 %): lmg of DNA in 100mL 0f 0.9% saline

(i)  0.9% saline
(iv)  Cuvette
(v)  Test tubes

(vi)  Distilled water

PROCEDURE

(1) Prepar '
‘pale the solution of DNA sample at a concentration of Img in 100mL of 0.9¢
saline buffer. Adjust the pH to 8. .

select the wavelength 200nm,



(iii) Set the instrﬁment at zero absorbance with buffer solution.
il ] |
nk by the one with DNA solution and record

(iv) Replace the cuvette containing the bla
the absorbance. '

(v).  Change the wavelength to 210nm and repeat the above step.

(vi) Record the reading for other wavelengths up to 320nm.

(viiy Plot the absorbance against wavelength ona graph and find the wavelength of

maximum absorption for DNA.

RESULT

The optical densities at various wavelengths were studied using a

spectrophotometer and the Ay for DNA is found to be ===-=-=-=-=-- nm.



Tabular Column

Absorption Spectrum of DNA

Wavelength Absorbance

AN (nm) - (0.D.)
L. 200
2. 210
3. 220
4. 230
5. 240
6. 250
7 260
8. 270
d 280
2 290
1. 00
L 310
L 320




XPLNO:
DATE: _ »
UV - SPEPCTRA OF NUCLEIC ACIDS

ABSORPTION MAXIMUM AND ABSORPTION SPECTRUM

OF RNA

AIM

To determine the Absorption spectrum of RNA and to find out the wavelength of

Maximum absorption (Amax)

PRINCIPLE

The light absorbing molecules absorb light maximally at a particular wavelength.
This wavelength is called Amax of that compound. Since “Amax’ is characteristic of that

compound. Compounds are usually estimated at same Amax. Therefore, for the estimation

of any compound it “Amax” should be found out.
MATERIALS REQUIRED

(i) UV - Visible spectrophotometer

(i) -~ RNA Sample (0.001 %): Img of RNA in 100mL of 0.9% saline
(i) 0.9% saline |

(iv)  Cuvette

(v)  Test tubes

(vi)  Distilled water

PROCEDURE:

()P i
Yo re.pare the solution of RNA sample at a concentration of Img in 100mL of 0.9%
saline buffer. Adjust the pH to 8.

witch ‘ON’ the spectrophotometer and allow it to warm for about 10 minutes
i Sglect the wavelength 200nm. ‘

T —

| ViEeesis



lution.

o absorbance with buffer so
th RNA solution and record

‘gQet the instrument at zer
ning the blank by the on¢ wi

(iii)

Replace the cuvette contai

(iv)
the absorbance.

v) Change the wavelength to 210nm and repeat the above step.

(vi) Record the reading for other wavelengths up to 320nm. v

(vii) Plot the absorbance against wavelength on a graph and find the wavelength of
maximum absorption for RNA.

RESULT

The optical densities at ‘various wavelengths were studied using a

spectrophotometer and the A for RNA is found to be ------=--==-- nm

—_



PR e

Tabular Column
Absorption Spectrum of RNA
"S'.—;;“ Wavelength Absorbance
(nm) (0.D..)
_‘___1’-___ 200
N T
S DRI
— ] w
e | mv oo e
| 8 270
9. 280
1o 290
11. 300
12. 310
13. 320




gXPT.NO.

DATE :
ESTIMATION OF ALUMINIUM ION IN ALUM -

ALIZARIN COMPLEX

AIM

To estimate the amount of Aluminium ion in Alum — Alizarin complex by using

Absorption spectroscopy.

PRINCIPLE

Alizarin is an Anthraquininoid compound that reacts with aluminium ion to form a
deeply red colour complex and the absorbance is measured with a spectrophotometer. The

spectrum is plotted to determine that absorption maximum of Alum — alizarin complex.
MATERIALS REQUIRED

(1) Alizarin : Dissolve 7.3mg in 1L of 0.1N NaOH

(i) 0.01M Alum l

(iii)  Sodium Hydroxide (0.11\i): Dissolve 4g in 1L of distilled water.
(iv)  Spectrophotometer’ ' |

(v)  Pipette

(vi)  Cuvette

(vii)  Test tubes

(viii) Distilled water

PROCEDURE

(i) Into a series of test tubes 0.01M Alum solution is taken

(i)

To s, i
, cach of these 1mL of alizarin is added and the solution is made up to 10mL
using 0.01M sodium hydroxide solution,



m hydroxide solution is taken as blank.

(iii) The sodiu

(iv) The given unknown solution is made up to 10mL by suing 0.01M NaOH solution.

v) The absorption spectrum for Alum — alizarin complex is obtained by measuring the
absorbance form about 400nm to 700nm and the graph is plotted between
wavelength and absorbance.

(vi) BY suing maximum wavelength the absorbance for Alum — alizarin complex 18
measured and the concentration of unknown alum complex is determined from
calibration graph.

RESULT

The absorption spectrum of Alum complex i$ found to be =-===-- nm.

. e « o 13* . . o
The concentration of A’ jon in the given unknown alum complex 18 found to be --



Tabular Column

| ‘ : ¢ | ncentratidn
///TW Volume of Volume of szAl:H ions. .-

Alum Alizarin NaOH

| wp | b |G

— Blank | - n

S. No.

M
s

Dl |®

\m\
\m\

Unknown

Xﬂ

CALCULATION

630.39g of Alum contains 26.98g of Aluminium ions
0.63 x 26.98

0.63g of Alum contains o
630.39

= 0.0269g of A" jons
= ~0.03g of A’ ions
Therefore, 100mL of Alum contains 0.03g of A’ ions

To determine the concentration of unknown

From the Calibration graph,

0.0003
0.0006
0.00039
0.0012
0.0015

To be determined

xmL of unknown Alum complex contains -------- g of A’ ion

Therefore, 100mL of unknown Alum complex contains ---

Absorbance
(0.D)




gXPT.NO-:
pATE :

CHIOMETRY OF
ETERMINATION OF.STOI
. ALUM — ALIZARIN COMPLEX

AIM

izari absorption
To determine the Stoichiometry of Alum — alizarin complex by p

Spectl‘QSCOPY-

PRINCIPLE

Anthraquininoid compounds like alizarin forms coloured complex with aluminium

sulphate. When equimolar amounts of the two solutions are mixed in varying proportions,

the maximum amount of complex is formed in equilibrium. When the proportions Qf the

reactants correspond to the empirical formula of the complex, absorption is maximum.

MATERIALS REQUIRED

()  Alizarin : Dissolve 7.3mg in 1L of 0.1N NaOH

(i)  0.01M Alum

(i)  Sodium Hydroxide (0.1N): Dissolve 4g in 1L of distilled water.
(iv)  Spectrophotometer’

(v)  Pipette

(vi)  Cuvette

(vii)  Test tubes

(vii) Distilled water

PROCEDURE

(1)
(i)
(i)

Firstly, equimolar solutions of Alum and Alizarin are prepared.

Into a series of test tubes, 2mL of Alum is taken.

T “ g 5 . 5 ]
. he Alum solution is then treated with varying amounts of alizarin and the solution
1s then diluted to 10mL by using 0.01M sodium hydroxide.



Thus, the various Alum complexes are prepared and the absorbance is read at

(iv)
maximum of 570nm.
A graph is plotted by taking L / M ratio of x —axis and absorbance on y — axis.

(viy From the plot, the stoichiometry of the complex 18 determined. The mole ratio

corresponding to the maximum absorbance value gives the stoichiometry of the

complex.

RESULT

The stoichiometry of Alum complex is found to be --------



Tabular Column

Volume of

— | Vol f [ Vol f ‘
0L o ume.g e ; Absorbance
S. No. Alum Alizarin NaOH L/ M ratio ©0.D) :
(mL) (mL) (mL) }
L. : - 10 - \
. .
2. 2 1 7 0.5 J
3. 2 2 6 1.0
4. 2 3 5 1.5
3 2 4 4 2.0
6. 2 5 3 2.5
7. 2 6 2 3.0
8. 2 7 1 3.5
& 2 8 : 4.0




gXPT.NO-

DATE :

" : ; ¢ RY 7
pETERMINATION OF SULPHATE BY NEPHELQMET

AIM

. . i wn solution.
To determine the amount of Sulphate present 10 the given unkno

PRINCIPLE

o reproduce, it

The turbidity of the dilute barium sulphate suspension in difficulty t
ow. The

;s therefore essential to adhere rigidity to the experimental procedure detailed bel

velocity of precipitation, as well as the concentration of the reactants, must be controlled

by adding pure solid barium chloride of definite grams size. The rate of solution of barium

chloride controls the velocity of the reaction. Sodium chloride and hydrochloric acid are
2dded before the precipitation in order to inhibit the growth of micro crystals of barium
sulphate. The optimum pH is maintained and minimizes the effect of the variable amounts
of other electrolytes present in the sample upon the size of ‘suspended barium sulphate

particles.

A glycerol - ethanol solution helps to stabilize the turbidity. The reaction vessel is
shaken gently in order to obtain the uniform particle size. Each vessel should be shaken at
the same rate; and the same number of times. The unknown must be treated exactly like

the standard solution. The interval between the time of precipitation -and measurement

must be kept constant,
REAGENTS REQUIRED -

() Standard Sulphate Solution

Dissolve 0.018141g of Potassium Sulphate in 100mL distilled water



(i)  Sodium Chloride - Hydrochloride Reagent
i

Dissolve 60g sodium chloride in 200mL distilled water and SmL pure concentrated

hydrochloric acid.

(i) ~ Barium Chloride

0.08 g packets

(iv)  Glycerol - Ethanol Mixture

Dissolve 1 volume of glycerol and 2 volumes of ethanol.

MATERIALS REQUIRED

(1) Nephelometer
(ii))  Volumetric flask
(iii)  Beaker

(iv)  Pipette

(v)  Conical flask

(vi)  Measuring cylinder
PROCEDURE

(1) 2mL to 10mL of standard potassium sulphate solution is taken in a 100mL of

volumetric flask separately.

(i) SmL of glycerol - ethanol mixture is added to the above solution followed by
2.5mL of NaCl - HCl solution.

(iii)  The solution in each flask is diluted to 100mL by using distilled water.

(iv)  Finally 0.08g of barium chloride is added to form a nice precipitate.

(v)

Each solution is allowed to stand for 2 - 3 minutes to get clear precipitate.

(V) The blank and unknown solution is prepared by repeating the steps (ii) to (iv).

PR
-



The blank solution is placed in the Nephelometer and adjusted to zero reading of

(vii)

the galvanometer suspension.

(viil) The intensity of scattered radiation for the standard and the unknown solution is

measured by using nephelometer.

(ix) The graph is plotted by taking concentration of sulphate on x - axis of scattered

radiation on y - axis.

(x) [From the calibration curve, the concentration of unknown is determined.

RESULT

The amount of sulphate present in the unknown sample is found to be-------



Tabular Column

scattered radiation
(NTU)

5. No. Particulars B Si S, S; S, Ss Uy |
(i/)/ Volume of 0.0 2.0 4.0 6.0 8.0 10.0 X
standard Potassium
Sulphate solution
- | (mL)
/(ii/)/’ Concentration of i 0.2 04 06 0.8 1.0 E
Sulphate ion (mg)
'(;;)'” Volume of 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Glycerol -ethanol
| mixture (mL)
@ | VolumeofNaCl- | 25 | 25 | 25 | 23 25 | 25 | 25
| HCI solution ~
: (mL)
(v) Weight of Barium 0.08 0.08 0.08 0.08 0.08 0.08 0.08
chloride (g)
(vi) | Intensity of
Scattered radiation
(NTU)
(vii) | Difference in the
Intensity of
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CONDUCTOMETRIC TITRATIONS
4SS OF CONDUCTOMETRIC TITRATIONS

| The addition of an electrolyte to a solution of another electrolyte under conditions
; ,prdducing no appreciable change in volume will affect the conductance of the solution
according to whether or not ionic reactions occur. If no ionic reaction takes place, such as
~in the addition of one simple salt to another (eg : KCl, NaNO;) the conductance will

“simply rise. If ionic reaction occurs, the conductance may cither incrcdsc or decrease
~owing to the replacement of hydrogen ion of high conductivity by another cation of low

conductivity. This is the principle underlying conductometric titrations.
INSTRUMENTATION

The underlying principle of use of an alternating current is that as absorbance
‘_ ::;'fesult reversal of the direction of the current about absorbance thousand times per second,
. the polarization produced by each pulse of the current is completely neutralized by the
next, providéd the alternations or symmetry. There is also exact compensation of any

~ Concentration changes, which may occur.

The electrolyte was placed in a cell and its resistance was measured by absorbance

Wheat stone bridge arrangement as shown in figure.




“R” constitutes the other arm, the |

The cell “A” is in the one arm and resistance box
«g” and “ad” is calibrated slide wire of

source of alternating current is represented as

uniform resistance and “D” is current detectors.

The variable resistance and the two arms “a » and “bd” of the wheat stone bridge

are adjusted until “D” can detect no current. Then the resistance is related by absorbance

simple proportion.

A/r =bd/ab




ITRATION OF STRONG ACID Vs STRONG BASE

: ,\N 5

1o Jetermine the neutralization point of the titration of strong acid against strong

Base gnd also 1o determine the concentration of the unknown acid.

pRINCIPLE

When a strong base like NaOH is adgled to a strong acid like HCI, the reaction

occurs as follows.
H'CI +Na*OH~ —> Na’+ CI'+H:0

Conductance is directly proportional to mobility and the number of ions. Hydrogen
ions has higher mobility and as NaOH 1s added H' ions are replaced by Na" which has
lower conductance. Thus, there is a decrease in conductance as we continue adding NaOH.

Afer the end point, the addition of NaOH increases the conductance, as the OH ions are
no longer used in chemical reaction. Due to increase in the number of OH ions

conductance of the system will have minimum value.

MATERIALS REQUIRED

{3)  Hydrochloric acid (0.1N)
i) Sodium hydroxide (1M)
hu) Distilled water
) Beaker

~ Conductivity meter




d by plottmg the volume of titrant on x - axis and conductance on y - axis.

RESULT

L The concentration of the given unknown Hydrochloric acid is found to be -------




Tabular Column

Volume of NaOR

Conductance measured
(mS)

EEEE

CALCULATION

- Volume of NaOH (V)
Strength of NaOH (N})
Volume of HCI (V2)
Strength of HCL ()

Therefore (N2)

- Seeghofper -
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Tabular Column

i} "3
A
LR

S. No. { Volume *)f Conductance Measured X
NaOH Added (mS)
(mL)
M 0.0 \ J
(i) = 0.5 J
(iii) 1.0 ' j
@iv) 1.5
) 2.0 \ i\ i
(vi) 2.5 J |
(vii) 3.0
(viii) 3.5
) 4.0
() w
&) 5.0
(xi1) 25
(i) e
e 7.0 —
——————(m—"" 7.5 —
Y =
_W,,_, 9.5
’""&r 10.0 —
(xxii) 10.5 —
(xxiii) 11.0 —
__W—' 11.5 _



: : 1’f'\/f01ume of NaOH (V)
Strength of NaOH (Ny)
f o Volume of CHSCOOH (V)
 gtrength of CH;COOH  (Ny)

Strength of CH;COOH

mL

mL

VIiN,

Vs
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ESTIMATION OF DIS |
SOLVED OXY
WATER SAMPLE BY WINKLER'S METHOD

i To determine amount of dissolved oxygen in the given water sample by Winkler’s
method.

PRINCIPLE

The dissolved oxygen content in the water sample should be 8mg/L at 25°C, But
this amount may decrease due to the aerobic oxidation of organic impurities .Thus
dJissolved oxygen content in water sample gives an idea about the level of organic
impurities. The dissolved oxygen concentration is determined by Winkler’s method. When

MnSO, solution is added in the presence of an alkaline medium to the water sample the

following reaction occurs

‘Mn?"+20H >  Mn(OH); (White precipitate)
2Mn(OH);(s) + 02(aq) > 2 MnO(OH)z(s) (Yellow precipitate)

When concentrated sulphuric acid is added the following reaction occurs

MnO (OH); +2I +4 gt >  L+Mn"+3H:0

When the solution is titrated with sodium thiosulphate the following reaction occurs

25,0, + L 2 S40¢ +21

One equivalent weight of I, = One equivalent weight of O2=

One molecular weight of NayS20s3

| 1 mole of O, — 2 moles of MnO (OH), — 2 mole of I, — 4 mole of $205”




)

GENTS REQUIRED

REA
~ Manganous Sulphate Solution

Dissolve 480g of MnSO4. 4H20 or 400g of MnSO; 2H,0 or 360g of MnSOs.Hz0

i 100mL of distilled water 4/

i) Alkaline — lodide - Sodium - Azide solﬁtion
(a) Dissolve 700g of KOH and 150g of KI in 600mL to 700 mL distilled water.

After the solution is cooled, dilute to 1Litre.
(b) Dissolve 10g of sodium azide in 40mL of distilled water

(c) Add the sodium azide solution with constant stirring to the cooled alkaline

jodide

. (iii) Concentrated Sulphuric Acid

(iv) Starch Indicator

Dissolve 2g of Starch powder in 1000mL distilled water

(v)  Sodium Thiosulphate Solution (0.025N)

6.25g of Sodium thiosulphate pentahydrate, 1.5mL of 6N Sodium

Dissolve
hydroxide and diluted to 1Litre.

MATERIALS REQUIRED

(i) Burette
(ii)  Burette stand

(iii)y  300mL of glass stoppered BOD bottle

(iv)  500mL of wide mouthed bottle

(v)  Pipette

" (vi) 250mL Erlen Meyer flask



(i)
(i)

(iv)

S\))

(vii)

(viii) 100mL of sample from the B

" The stopper is replaced carefull

" The bottle is stoppered and rinsed to rem

titrated. This corr

on of Dlssolved Oxygen in the Given Water Sample

The sample to be tested is collected in a 300mL BOD bottle taking special care to
avoid adding air to the liquid being collected. The bottle is filled completely and

-stoppered

" The bottle stopper is removed and 1mL of the Manganous sulphate'solution is

added to the surface of the liquid.

1mL of alkaline - potassium iodide - sodium azide solution is added at the surface

of the liquid.

y to avoid trapping air bubbles and shaked well by

inverting the bottle several times. The shaking is repeated after the floc is settled

halfway and the floc is again allowed to settle a second time.

1mL of concentrated sulphuric acid is added by allowing the acid to Tun down the

neck of the bottle above the surface of the liquid.

move any acid and shaked well until the

 precipitate 18 dissolved.

A volume of treated sample which corresponds to 200mL of the original sample 18

ects for the sample during the addition of reagents.

ated using the formula
_ 200%[300 / 300 - 2]

This volume 18 calcul

mL of sample t0 titrate
=201

OD bottle s poured into an Erlenmeyer flask.

/

/






~ Titration

‘Estimation of Dissolved Oxygen in the Water 1
» ’ sample

Burette Solution - ‘
. olution : Standarq sodium thiosulphate solution

- Pipette Solution -

10 i
OmL given water sample + 1mL alkaline iodide — Sodium

zide solution +
Azi ImL Manganous sulphate solution + 1mL of concentrated sulphuric acid

- Indicator : Starch

Endpoint : Disappearance of blue colour

Tabular Column

; yelume of Bure.tte Volume of Sodium Concordant
[-S. Water Reading .
" . Thiosulphate Consumed Value

‘No. Sample Initial | Final (mL) (mL)

; (mL) (mL) | (mL)
(D) 100 0 X

X
(ii) 100 0 X :
(111) 100 0 X




 CALCULATION

= Volume of Standard sodium thiosulphate (V1) L
| = xm
: Strength of Standard sodium thiosulphate (N) =0.025N
© yolume of Water sample (V-) =100mL
=100m

Normality of Water sample (N2) o=

VN

~ Therefore (N2) =
Va

x mL x 0.025

Normality of Water sample = -==-==-="""" N
Normality of water sample x

= Equivalent weight of oxygen X 1000

The Concentration of dissolved

oxygen in Water sample
= —emmmemoen mg/ L

dissolved oxygen in

Therefore, the Concentration of
Water sample = --------- Mg [L
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DETERMINATION OF IRON CONTENT
IN FRUIT JUICES

AIM
To determine the iron content in the given frﬁit juice
PRINCIPLE

[ron present in biological sample is released by acid treatment, which undergoes
reduction to ferrous state in the presence of thioglycolic acid. This iron complex with
bathophenanthroline (1, 10 - Phenanthroline) reagent to yield a pink colour, whose

intensity is measured at 535 nm.

REAGENTS REQUIRED

(1) Protein Precipitant Reagent

Dissolve 100g of trichloro acetic acid (TCA) in 250 — 300mL of deionized or
double distilled water. Separately mix 30mL of thioglycolic acid and 2mL of conc. HCI,

add it to TCA solution and make up the volume to 1L in a volumetric flask with deionized

or double distilled water.

(i) ~ Chromogen Reagent

Weigh 25mg Phenanthroline, dissolve and make up the volume to 100mL with 2M

sodium acetate solutionin a yolumetric flask.

(iliy ~Sample 4

Apple juice and grape juice (use any commercially available product, which may

be procured from market).



(i\’) standard Iron Solution : Stock solution (100ug ofirori / mL):
- Dissolve 70.22mg of ammonium ferrous sulphate [Fe (NHa)z (SO4)2- 6H,0] in
gistilled water and make up the volume to 100mL. Dilute the stock solution 1 : 10 in

distilled water to give a final concentration of 10pg of iron/mL.

PROCEDURE
g
Q) Take 1mL of samples in an iron - free test tube, add 1mL of protein precipitant
reagent and vortex for 1 minute. Allow the sample to stand at room temperature for

5 minutes and centrifuge at 2500 x g for 15 minutes.

(i)  Runasetofiron standards separately in the range of 1 — jopg mL" and a reagent

blank, along with sample. Add I'mL of protein precipitant reagent to all tubes.

(iiiy ~ Carefully collect and transfer the supernatant of the test sample into a separate test
tube. Add 1mL of chromogen solution to test tubes containing blank, standards and
test solutions. Mix and allow the test tubes to stand for 10 — 12 minutes at room
temperature before recording the absorbance at 535 nm in a photometer. Construct

a calibration curve and compute the concentration of iron in the fruit juices.

Express the value per 100mL of the juices.

RESULT

(1) Amount of iron content present in the commercially available Apple juice-------
(i)  Amount of iron content present in the Fresh Apple juice-------- &

(ili) Amount of iron content present in the Fresh Grape [T ——



Tabular Column

ORIk L LN
s | Vol.of . Concentration Vol. of Precipitant | Chromogen Absorbance
No | Standard Solution of Iron Distilled Reagent Reagent at
(mL) (ng) Water (mL) (mL) 535 nm
T ‘ (mL) L
i Blank - 2.0 1.0 1.0
] A R,
il. 0.2 2.0 1.8 1.0 1.0
[ [
iil. 0.4 4.0 1.6 1.0 1.0
i o] IE—
iv. 0.6 6.0 1.4 1.0 1.0
a2 e
V. 0.3 8.0 1.2 1.0 1.0 A
v I B
Vi 1 10.0 1.0 1.0 1.0
i —
vii. | Sample— . | Tobe 1.0 1.0 1.0
Commercial determined
apple juice
. [ B
viii. | Sample — Fresh | To be 1.0 1.0 1.0
apple juice determined
B sant e E— o
ix. | Sample—Fresh | To be 1.0 1.0 1.0
grape juice determined
Lf___.—/_____,___,—__/




