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GEETA ENGINEERING COLLEGE, NAULTHA, PANIPAT LABORATORY MANUAL

EXPERIMENT TITLE: To determine temporary and permanent hardness by
EDTA method.

EXPERIMENT NO: 1
GEC CODE- AS109-N

ISSUE NO : 001 ISSUE DATE 2017 REV NO: 001 REV DATE 2014

DEPARTMENT: APPLIED SCIENCE LABORATORY: CHEMISTRY SEMESTER: 1ST/2ND

Experiment -1

Aim:
To determine temporary and permanent hardness by EDTA method.

Requirements:
Standard hard water, EDTA solution, Buffer solution of (NH4OH + NH4Cl)

Theory:
It is complexometric titration method. In this method total hardness of water can be
determined by estimating divalent metal ions present in water by titrating a known
volume of it, buffered to a pH =10 with
(NH4OH + NH4Cl) buffer, against standard solution of dizonium salt of EDTA in
presence of an indicator Erioochrome Black-T. prolonged boiling of hard water
followed by filtration and titration of filtrate against EDTA gives permanent hardness.
The difference in two hardness gives the temporary hardness of water.

EBt is an organic azo dye having two phenolic ionisable hydrogen atoms. It can have
different forms depending upon pH:

Eriochrome Black T
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pH> 6.3 pH > 11.5
H2In- ----------- H2In2- ------------------- I n

3-

---------- ---------------
(red)                     (Blue ) (yellowish orange)

When added to hard water at a pH =10, it forms unstable wine red coloured
complexes with bivalent metal ions of water.

M2+ +   HIn- ----------------- MIn-+ H+

(Metal ion)      (indicator) Metal EBT complex wine red)

Na2H2Y ----------------- 2Na+ + H2Y2-

Chelating ion
When EDTA added from burette to wine red solution, EDTA combines with free metal
ions of hard water to form their respective soluble complexes. These are more stable
than corresponding metal indicator complexes.

M2+ +   H2Y2- ----------------- M Y2 + 2H+

(Metal ion)      (EDTA) Metal EDTA complex

when all free metal ions of hard water have complexed with EDTA, a slight excess of
EDTA removes metal ions from weak metal indicator complexes to form stronger
metal – EDTA complexes. This releases the indicator in free form which is blue in
colour. This marks the end point of titration  (wine red to blue colour).

MIn- +         H2Y2- ----------------- M Y2 +          HIn2- +    H+

(Metal EBT complex) (EDTA) Metal EDTA complex
Free Indicator

Less Stable More stable                  (Blue)
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Procedure:
Step1: Standardisation of EDTA solution: Rinse and fill the burette with EDTA
solution. Note initial burette reading. Transfer 20 ml of SHW into a conical flask . Add
5 ml of buffer solution and 3 – 4 drops of EBT indicator Titrare wine red solution
against EDTA solution till wine red colour changes to pure blue. Record the final
reading. Take concordant readings. Let V1 ml of EDTA is used in this step.

Step 2:Determination of total hardness in sample: Similarly titrate 20 ml of hard
water sample against EDTA and record the volume of EDTA used as V2 ml.

Step 3:Determination of Ca2+hardness in sample: Pipette out 20 ml of water
sample in conical flask. Add 3-4 ml of diethyl amine and 5-6 drops of calcon indicator
shake the solution thoroughly for 2 minutes. Titrate pink coloured solution against
EDTA till colour changes to purple. Take concordant readings. Let V3 ml of EDTA is
used in this step.
Table: Standardization of EDTA solution
;

S.N Initial burette
Reading

l)

Final Burette l
burette Reading
(ml)

Volume of
EDTA used
(ml) V1

Table: Total hardness in water sample

S.N Initial burette
Reading

l)

Final Burette l
burette Reading
(ml)

Volume of
EDTA used
(ml) V2

Table: Ca2+ Hardness in water sample
S.N Initial burette

Reading
l)

Final Burette l
burette Reading
(ml)

Volume of
EDTA used
(ml) V3
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Step 1: Standardization of EDTA solution

1ml of SHW = 1mg of CaCO3
Volume of SHW for titration = 20 ml

Concordant volume of EDTA solution used = V1 ml
20 ml of SHW = V1 ml of EDTA
20 X 1 mg of CaCO3 = V1 ml of EDTA solution

20 X 1 mg of CaCO3 = V1 ml of EDTA solution
1ml of EDTA = 20mg ofCaCO3

V1

Step 2: Estimation of Total hardness in water sample

Volume of water sample taken for titration = 20 ml
Concordant volume of EDTA solution used = V1 ml
20 ml of water sample  = V2 ml of EDTA 20 X 1 mg of CaCO3 = V2 X 20 ml of EDTA

V1 solution

1000 ml of hard water = V2 X 20 X 1000
V1 20

Total hardness    = V2 X 1000 in terms of CaCO3
V1

Step 3: Estimation of Ca2+ hardness in water sample

Volume of water sample taken for titration = 20 ml
Concordant volume of EDTA solution used = V3 ml
20 ml of water sample  = V3 ml of EDTA 20 X 1 mg of CaCO3 = V3 X 20 ml of EDTA

V1 solution

1000 ml of hard water = V3 X 20 X 1000
V1 20

Ca2+ hardness    = V3 X 1000 in terms of CaCO3
V1

Mg 2+ hardness = Total hardness  - Ca2+ hardness
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GEETA ENGINEERING COLLEGE, NAULTHA, PANIPAT LABORATORY MANUAL

EXPERIMENT TITLE: To determine the constituents and amount of alkalinity of the water
sample.

EXPERIMENT NO: 2
GEC CODE- AS109-N

ISSUE NO : 001 ISSUE DATE 2017 REV NO: 001 REV DATE 2014

DEPARTMENT: APPLIED SCIENCE LABORATORY: CHEMISTRY SEMESTER: 1ST/2ND

Experiment -2

Aim: To determine the constituents and amount of alkalinity of the giv
water sample.

Standard solution of Na2CO3 (eq. = 53):-

Prepare 100ml solution of it by dissolving 0.106 gm sodium carbonate in 100 ml distilled wat

Phenolphthalein indicator solution:-
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Methyl orange indicator:-
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Standard solution of N/50 H2SO4 :

Prepare this solution by appropriate dilution and then by titrating against standard solution of Na2CO
solution.

   Theory:

The alkalinity of water is due to presence of OH- , CO3
2- and HCO3

- ions. These ions can be estimate
       separately by titrating against standard acid solution using phenolphthalein.

OH- + H+ H2O
(PHENOLPHTHALEIN)

CO3
2- + H+ HCO3

-

HCO3
- + H+ H2O + CO2

- (METHYL ORANGE)

Procedure:-

Standardization of H2SO4:-
Take 25ml Na2Co3 solution and add 2-3 drops of methyl orange. Titrate this solution against H2SO
the colour changes to reddish. Note down the reading as X ml.

Determination of alkalinity:-
Take 25ml sample from pipette and add 2drop of phenolphthalein. Titrate this solution against H
until colour pink colour appeared just disappears. Record the volume of acid consumed as A ml. t
same solution add 2 drops few drops of methyl Methyl orange and titrate further until the c
changes from yellow to red. Record the   titration of acid      volume consumed as B ml.
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Observation and Calculation:

Wt. of Na2Co3 dissolved in 100ml distilled water = W gm.

Therefore,
The normality of Na2Co3 solution = W x 1000 / 53 x 100

S.No. Volume of Na2Co3 solution (m Vol. of H2SO4 used (Xm
1-
2-
3-

Volume  of H2SO4 used in the standardization = X ml

         volume of H2SO4 used in the standardization = X ml

H2SO4 Na2Co3

V= X ml V = 25ml

N      =       ……….. N = known

Therefore,

Normality of H2SO4 solution = N of Na2Co3 x 25
X

S.no Vol. of sample taken
Vol. of H2SO4 up to
phenolphthalein
End point (A)

Vol. of H2SO4 up to
Methyl orange
End point (B)

01-
02-
03-
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                Therefore,
A = …………… and  B = ………………..

    Total  alkalinity  = N of H2SO4 x (A+B) x 50 x 1000
25

Alkalinity = N of H2SO4 x (A-B) x 50 x 1000 if A>B
25

   CO--
3 alkalinity = = N of H2SO4 x (B-A) x 50 x 1000 if B>A

25

OH-Alkalinity = = N of H2SO4 x 2B x 50 x 1000 if A>B
25

               HCO3
2lk alinity = = N of H2SO4 x 2A x 50 x 1000 if B>A

25
RESULT:-

Total alkalinity = ………………………………ppm

OH- alkalinity = ………………………………ppm

HCO3
- alkalinity = ………………………………ppm

CO3
2- alkalinity = ………………………………ppm

   Error in total alkalinity = observed value ~ standard value x 100
standard value
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GEETA ENGINEERING COLLEGE, NAULTHA, PANIPAT LABORATORY MANUAL

EXPERIMENT TITLE: To determine the dissolved oxygen in the given water sample. EXPERIMENT NO: 3
GEC CODE- AS109-N

ISSUE NO : 001 ISSUE DATE 2017 REV NO: 001 REV DATE 2014

DEPARTMENT: APPLIED SCIENCE LABORATORY: CHEMISTRY SEMESTER: 1ST/2ND
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Experiment -3

Aim: To determine the dissolved oxygen in the given water sample.

Requirements:
Manganous sulphate solution (4.8%), alkaline potassium iodide, concentrated
hydrochloric acid, standard thio-sulphate solution (0.01N) (hyposolution), freshly
prepared starch solution, pipette, burette, glass bottles, glass rod, conical flask and
measuring cylinder.

Theory:

In the presence of good amount of dissolved oxygen, aerobic bacteria lead to oxidation
of organic compounds present in water.This is called aerobic oxidation. If the water is
polluted with large amount of organic compounds,a large amount of oxygen is rapidly
used up in biological aerobic oxidation. This decreases the dissolve oxygen which in
turn decreases the population of aquatic life. The dissolved oxygen test is applied
mainly for determining the DO of polluted water and industrial fluents and constitute a
method of controlling pollution of water sources.

The solubility of dissolved oxygen decreases with increase in concentration of salt. At
one atmospheric pressure;the solubility of dissolved oxygen in water at 30 degree
Celsius is about 7-8 ppm. The solubility is less in saline water add at a given
temperature decreases with increase in concentration of impurities.

Dissolved oxygen is dete
rmined by Wrinkler’s method. It is based on the fact that dissolved oxygen oxidizes KI
to I2. The liberated iodine is titrated against standard sodium thiosulphate solution
using starch as indicator. Since dissolved oxygen is present in the molecular state, it
as such can’t oxidize KI. So manganous hydroxide generated the action of KOH on
manganoussulphate is used as an oxygen carrier to bring about the reaction between
KI and oxygen.

MnSO4 + KOH  -------------------->Mn(OH)2 + K2SO4

2Mn(OH)2 + O2 ------------------> 2MnO(OH)2 (Basic Manganese Oxide)

MnO(OH)2 + H2SO4 -----------------> MnSO4 + 2H2O + [O]

2KI +H2SO4 + [O]   -----------------> K2SO4 +H2O +

I2 + 2Na2S2O3 ----------------->  Na2S4O6 + 2NaI
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Starch + I2 -----------------> Blue colored complex.

Procedure:

1. Take 250ml of water sample in a bottle avoiding as far as possible contact with
air.

2. To it add 2 ml of manganoussulphate solution and 2 ml of alkaline KI solution.
3. Place stopper on the bottle and shake the contents thoroughly.
4. When the precipitates are settled, add 2ml of concentrated sulphuric acid

solution and shake the bottle well until the precipitates completely dissolves.
5. Allow the solution to stand for five minutes.
6. Take 100ml of this solution add a drop of starch, blue color appears and titrate

it against 0.01N hypo solution till brown color disaapears.Note down the
volume of hypo solution used during titration.

7. Repeat the experiment to get the concordant value of the hyposolution used.

Observations:
Normality of hyposolution (N2) = N/100
Volume of sample water taken (V1) = 1000ml

Calculations:
N1V1 = N2V2

N1X 100 ml = 1/100 XV2
N1 = V2/10,000

Strength of oxygen = Normality X  Eq Wt. = N1 X 8gm/litre.
= V2/10,000 X 8 gm/litre.

=  V2/10,000X 8X1000 mg/litre.
= 0.8V2mg/litre = 0.8 V2 ppm.

Observation table:

S. No. Initial Burette
Reading

Final Burette
Reading

Vol.of standard
hypo used(ml)

Result:
The amount of dissolved oxygen in the given water sample is 0.8V2 ppm

Precautions:
(i) Avoided contact with the air.
(ii) No lead to the higher concentration of oxygen. Avoid formation of bubble in

the bottle.
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GEETA ENGINEERING COLLEGE, NAULTHA,
 PANIPAT LABORATORY MANUAL

EXPERIMENT TITLE: To determine flash point and fire point of oil by Pensky-
Marten’s flash point apparatus.

EXPERIMENT NO: 4
GEC CODE – AS 109-N

ISSUE NO : 001 ISSUE DATE 2017 REV NO: 001 REV DATE 2014

DEPARTMENT: APPLIED SCIENCE LABORATORY: CHEMISTRY SEMESTER: 1ST/2ND
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Experiment- 4

Aim:
To determine flash point and fire point of oil by Pensky- Marten’s flash point apparatus.

Requirements:,
Pensky- Marten’s flash point apparatus, thermometer. given lubricating oil.

Theory:
The tendency of vapours of lubricating oil to burn is indicator of its flash point and fire point and

looked as the safety parameter when oil is exposed to high temp. the flash point of an oil is the
minimum temperature at which it gives off sufficient vapors that ignite for a moment, when a
flame of specific dimension is brought near to the surface of the oil under specific conditions
whereas fire point of an oil is the minimum temp at which it gives off sufficient vapours that burn
continuously for five seconds when surface of oil is exposed to the frame of specific dimensions
under specific conditions. In general fire point of an oil is 5 to 40 0C hifher than its flash point.
Flash point and fire point of lubricating oil can be measured by using Pensky Marten’s apparatus.
Pensky Marten close up apparatus as shown in figure consist of a brass cup which is 5 cm in
diameter and 5.5 cm deep. The lid of the cup is provided with four openings of specific sizes.

Procedure:
The oil sample is filled up in the cup up to specified filling mark and is placed over the heater. It is
covered with the lid. And thermometer is inserted in the sample. The test flame is lighted and the
oil is heated at the heating rate 9 to 11 F per minute. At every 5F rise in temperature a small
flame is passed over the sample surface. When the flash appears at any point on the surface of
an oil, the temp reading is reported as the flash point. The heating of oil is continued and tested
with flame until oil ignites and burns for at least 5 minutes. This temp is recorded as fire point.
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Pensky Marten’s Flash Point Apparatus

Table :     For Flash Point

S.No. Temerature   ( 0C) Time of Flow (
seconds)

1
2

3
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Table :     For Fire Point

S.No. Temerature   ( 0C) Time of Flow (
seconds)

1
2

3

Result:

The Flash point and Fire point of given lubricating oil is ……………..    etc.

Precautions:
1. Apparatus should be clean and free from moisture.
2. The oil once heated should not be reused for determination of flash point.
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GEETA ENGINEERING COLLEGE, NAULTHA,
 PANIPAT LABORATORY MANUAL

EXPERIMENT TITLE: Determination of viscosity of lubricant by Red wood
viscometer ( 1 & 2)

EXPERIMENT NO: 5
GEC CODE-AS 109-N

ISSUE NO : 001 ISSUE DATE 2017 REV NO: 001 REV DATE 2014

DEPARTMENT: APPLIED SCIENCE LABORATORY: CHEMISTRY SEMESTER: 1ST/2ND

Experiment  - 5

Aim:
Determination of viscosity of lubricant by Red wood viscometer ( 1 & 2)

Requirements:
Redwood viscometer (No. 1& 2), stop watch, thermometer. given lubricating oil and

distilled       water.

Theory:
viscosity is defined as the internal friction offered by the layers of fluid to its flow.
Viscosity is a measure of flow ability of a liquid at a definite temerature. It determines
the perfomance of an oil under operating conditions. Higher is the viscosity of fluid
lesser will be its flow.

The coefficient of viscosity also called absolute viscosity is defined as the tangential
force per unit area reqired to maintain a unit velocity gradient between two parallel
layers a unit distance apart. It is denoted by η (eta).

η = F . , where F= Force, A= Area, dv/dx = velocity

gradient.
A.dv/dx
The dynamic viscosity is also often expressed in the metric CGS
(centimeter-gram-second) system as g/cm.s, dyne.s/cm2 or poise (p) In the SI
system the dynamic viscosity units are N s/m2, Pa s or kg/m s.
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Redwood Viscometer- A viscometer that determines petroleum oil viscosity
by measuring the time it takes for a given amount of liquid to pass through an orifice.
Description of redwood viscometer: Redwood viscometers are available in two sizes.

These are:

Viscometer Diameter of capillary
length of jet

RW1 1.62mm
10mm

RW2 3.8 mm
50mm

The rateof discharge of oil through RW2 is nearly 10 times faster than tne discharge
through RW1. So the RW2   receiving flask has a wider mouth.

Procedure:
Level the viscometr with the help of levelling screws. Fill the outer copper bath with
wter and connect to the electric mains. Clean the oil cup and discharge jet with a
suitable solvent and properly dry it. Place the ball valve on the agate jet to close it.
Pour the test oil in the oil cup upto a pointer.insert the thrmometer and stirrer  and
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cover the lid. Adjust the temperature of water bath until theoil attains the desired
temperature. In this period keep on stirring the water in water bath and oil in oil cup.
Place the beakerimmediately below and directly in line with discharge jet. Remove
the ball with one hand and start the stop watch with the other hand. Allow the oil to
flow till the flask is filled up to 50 ml mark. Stop the stop watch and note down the
time of flow in Seconds.
Repeat the experiment 3-4 times and record the readings. Take the mean value in

Redwood seconds also mentionning the viscometer and the test temperature.

Fig: Redwood Viscometer
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Observations:
Table : for time of Flow

S.No. Temperature   ( 0C) Time of Flow
(RW seconds)

1
2

3

Result: Viscosity of given lubricating oil is …………….. RW1 or RW2  etc.
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GEETA ENGINEERING COLLEGE, NAULTHA,
 PANIPAT

LABORATORY
MANUAL

EXPERIMENT TITLE: To determine the strength of HCl solution by titrating it
against NaOH solution conductometrically.

EXPERIMENT NO: 6
GEC CODE-AS 109-N

ISSUE NO : 001 ISSUE DATE 2017 REV NO: 001 REV DATE 2014

DEPARTMENT: APPLIED
SCIENCE LABORATORY: CHEMISTRY SEMESTER

: 1ST/2ND

Experiment - 6
Aim:
To determine the strength of HCl solution by titrating it against NaOH solution conductometrically.

Requirement:
Conductivity meter, conductivity cell, microburette, beaker, pipette, 0.01N KCl solution,0.1NNaOH
and approx. 0.01 N HCl solution.

Theory:
Conductometric titrations are used to find the end point of a titration in volumetric analysis. This
method is based on the principle that “electrical conductance depends upon the number and
mobility of the ion.” In the conductometric titration conductance values are plotted against volume
of titrant added and the intersection of straight lines obtained gives the end point.
For studying the titration of HClVsNaOH a know volume of HCL is titrated against NaOH taken in
burette. Initially a high value of conductance is obtained as HCl is highly ionized and addition of
NaOH to it neutralize the H+ ion resulting into the formation of water and decrease in conductance.

H+ + Cl- +Na+ +OH- -----------------> Na+ + Cl- + H2O

Fig: Conductometric titration of a strong acid against a
strong base
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After complete neutralization, further addition of NaOH will increase the conductance
due to highly mobile OH- ions. Thus the conductance will be minimum at equivalence
point. The graph obtained in this case is V shaped as shown in figure and point of
figure and point of interaction correspond to the end point.

Procedure:
The conductivity measurements are made by making use of conductivity meter which
is based on the principle of Wheatstone bridge. Before measuring the conductance of
solution it should be treated.

Calibration of the instrument:

1. Switch on the instrument and wait for 5 minute.
2. Connect the conductivity cell to the terminals on the instrument.
3. Take 50 ml of 0.01 N KClsolution in beaker and immerse the cell in solution so

that platinum foils of the cell are completely dipped in solution.
4. Select the proper conductance range by putting the multiplier switch in the

proper range.
5. Set the temperature control at room temperature/measurement temperature.
6. Push the calibration (cal) measurement (meas) knob to cal position.
7. Push the cal/meas knob to meas position.
8. Adjust calibration control Knob to get the desired value of conductivity of

0.01KCl solution on the display.
9. After the calibration of instrument remove the cell from KCl solution and wash

thoroughly with distilled water.
10.After the calibration, don’t disturb the calibration control switch till the

experiment is over.

Titration of HCl Vs NaOH solution:
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1. Pipette out 50 ml of given HCl solution in a 100ml beaker.
2. Immerse the conductivity cell in the solution so that platinum electrodes are

dipped into solution.
3. Select the proper conductance range and put the cal measurement knob to cal

position.
4. Set the temperature knob.
5. Note the conductance of solution.
6. From the burette add 0.1N sodium hydroxide solution. Mix the solution and

note the conductance f solution.
7. Keep adding the NaOH solution in a lot of 0.5 ml and note down the

conductance till the conductance value become stable or constant.
8. Plot the graph between observed conductance value along y-axis and volume

of NaOH along x-axis.
9. The point of intersection gives the amount of alkali required for the

neutralization of acid.
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Observations and Calculations:

Volume of HCl taken = 50 ml
Normality of NaOH  =  0.1N

S.No Volume of NaOH added (ml) Observed
conductance(mho)

Volume of NaOH used for equivalence point = V ml
Applying normality equation

N1V1 = N2V2

N1X 50 =0.1X V
N1 X50 = 0.1XV/50 = N

Strength = Normality X Equivalent weight.

Result:
Strength of given HCl solution is ________  gm/lit.

Precautions:
1      Stirring should be done after each addition of titrant.
1. Once instrument is calibrated does not move the calibration knob.
2. All precaution regarding the handing of the instrument should be observed.
3. Electrode should be used carefully and platinum foil should be dipped into

solution.
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GEETA ENGINEERING COLLEGE, NAULTHA,
 PANIPAT LABORATORY MANUAL

EXPERIMENT TITLE: To estimate the total iron in an iron alloy.
EXPERIMENT NO: 7
GEC CODE- AS- 109-N

ISSUE NO : 001 ISSUE DATE 2017 REV NO: 001 REV DATE 2014

DEPARTMENT: APPLIED SCIENCE LABORATORY: CHEMISTRY SEMESTER: 1ST/2ND

Experiment-7

Aim: To estimate the total iron in an iron alloy.

Requirements: Saturated SnCl2 solution, 5% HgCl2 solution, 0.1N K2Cr2O7, Fe2O3
Red (conc. HCl and N-Phenyl anthranilic acid.

Theory: the determination of iron ore is one of the most important applications of
dichromate titrations. Iron ore contains Fe2O3 and FeO in it. The acid is used to
dissolve the ore.Fe3+ is reduced to Fe2+ by stannous chloride.

FeO + 2H+ ------------- Fe2+ + H2O
Fe2O3 + 6H+ ------------ Fe3+ + 3H2O

________________________________________________
FeO + Fe2O3 + 8H+ ------------- Fe3+ + 3H2O + Fe2+

Sn2+ ----------------- Sn4+ + 2e-

2Fe3+ + 2e- ---------------- 2Fe2+

____________________________________
Sn2+ + 2Fe3+ ---------------- Sn4+ + 2Fe2+

Sn2+ left in excess is consumed by adding Mercuric Chloride,
Sn2+ ------------------- Sn4+ + 2e-

2Hg2+ + 2e- + 2Cl- -------------- Hg2Cl2
2Hg2+ + + Sn2+ + 2Cl- ----------- Sn4+ + Hg2Cl2 (silky white ppt.)

Fe2+ present in the solution are titrated against dichromate solution in acidic medium
using N- Phenyl anthranilic acid as internal indicator.

Cr2O7
2- + 14 H+ + 6e- -------------- 2Cr3+ + 7H2O

6Fe2+ ------------------ 6Fe3+ + 6e-
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_________________________________________________________
Cr2O7

2- + 6Fe2+ + 14H+ ----------------- 2Cr3+ + 6Fe3+ + 7H2O

1. Dissolve 2-3 gm of ore in 20ml HCl (conc.) and 10ml distilled water. Boil it for
30 minutes on water bath. Cover it with watch glass.

2. Dilute the mixture up to 100ml.
3. Filter the mixture using Whatmann No. 1 filter paper thrice.
4. Transfer the 20ml of filtrate into another conical flask, add 5ml of conc. HCl

and boil it.
5. Add saturated SnCl2 solution till the yellow color of solution just disappears.
6. Add 10ml of saturated HgCl2 solution and shake it to make it milky.
7. Wait for atleast 5 minutes and titrate the solution against 0.1N K2Cr2O7 till a

permanent violet red color appears using N-phenyl anthranilic acid as
indicator.

8. Repeat the titration to get concordant values.
9. Fe2+ ions present in the solution reacts with N-phenyl anthranilic acid to give

red color which disappears on conversion of Fe2+ to Fe3+.

Observations and Calculations:

S. No. Volume of
solution
taken (ml)

Volume of
K2Cr2O7used(initia
l reading) (ml)

Final
reading
(ml)

Concordant
value (ml)

1.
2.
3.

10ml
10ml
10ml

Applying normality equation,

N1V1 = N2V2

N1 = 0.1 xV2 = V2
10 100

Strength of iron in solution = Normality x Eq. wt. of iron.
= V2 x 56 = A gm/litre.
100
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The weight of iron taken is m gm,

mg of ore contains = A x 100      ( A = strength of Fe in gm/litre
mm = mass of iron in gm/litre.)

The given iron ore contains …………% Fe.

Precautions:

1. The Apparatus should be properly cleanes before titration.
2. The reagent solution should be prepared fresh.
3. The end point of the titration should be observed carefully.
4. The flask should be shaker briskly during the titration.
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GEETA ENGINEERING COLLEGE, NAULTHA,
 PANIPAT LABORATORY MANUAL

EXPERIMENT TITLE: To determine the coefficient of viscosity of a liquid by Ostwald
Viscometer.

EXPERIMENT NO: 8
GEC CODE- AS-109-N

ISSUE NO : 001 ISSUE DATE 2017 REV NO: 001 REV DATE 2014

DEPARTMENT: APPLIED SCIENCE LABORATORY: CHEMISTRY SEMESTER: 1ST/2ND

Experiment -8

Aim: To determine the coefficient of viscosity of a liquid by Ostwald Viscometer.
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GEETA ENGINEERING COLLEGE, NAULTHA,
 PANIPAT LABORATORY MANUAL

EXPERIMENT TITLE: To determine the saponification value of oil.
EXPERIMENT NO: 9
GEC CODE-AS-109-N

ISSUE NO : 001 ISSUE DATE 2017 REV NO: 001 REV DATE 2014

DEPARTMENT: APPLIED SCIENCE LABORATORY: CHEMISTRY SEMESTER: 1ST/2ND

Experiment –9

Aim: To determine the surface tension of a given liquid by drop number
method.

Requirements:
Stalagmometer, rubber tubing, pinch cock, beakers, relative density bottle,

thermo stand, weight box, fractional weights, etc.

Theory: Surface tension is the property of a liquid due to which its free
surface behaves as a stretches membrane and tends to have minimum surface
area. It is defined as the force in dynes along the surfan. of liquid at right angles to a
line of one cm.

When a liquid is allowed to flow through a capillary tube, a
drop is formed at its lower end. The drop increases to a certain size and

then falls off. The size of the drop depends on the radius of capillary and
the surface tension of the liquid. The surface tension acting along the

circumference of the capillary tube supports the drop in upward direction.
The measurement of surface tension of a liquid is based on the fact that
he drop of the liquid at the lower end of the capillary falls down
when weight of the drop just becomes equal to the surface
tension.

Some
volum

of the given liquid and a reference liquid (water) is allowed to fall through a
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stalagmometer and the number of drops are counted.
. Let the number of drops counted for the same volume V of the two liquids be

and n, respectively. Then,
Knowing the surface tension of the reference liquid, the surface tension of th
given liquid can be determined.

Procedure.

1. Clean the stalagmometer first with NaOH solution, then with chromic acid solution and
finally

a number of times with distilled water. Rinse it with acetone and dry by passing hot
or inan
even.

2. Attach a small piece of clean rubber tubing provided with a screw pinch cock to the top
stalagmometer.

3. Now open the pinch cock and immerse the lower end of stalagmometer in a beaker
containing

distilled water (or reference liquid). Suck up the water about 2 cm above the mark X on
stalagmometer and close the pinch cock.

4. Control the rate of flow of water by adjusting the pinch cock so that numbe
of drops falling

per minute is 10-15.

5. Clamp the stalagmometer in the stand. Refilit with water above the mark X.
Start counting the

number of drops when water meniscus crosses the upper mark X and stop counting when water
ineniscus passes the lower mark Y. 6. Repeat the experiment to get three readings.

7. Rinse the stalagmometer with alcohol and dry it again.
8. Fill it in the same way with the given liquid and find out the number of drops
formed in falling

of liquid between marks X and Yon stalagmometer. Repeat to get three readings
9. To fdensity of the given liquid, weigh the relative density bottle and note

down its weight.
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10. Fill it with water and weight it again.
11. Remove water, rinse with alcohol and dry the density bottle. Fill it with the
given liquid and

weight

12. Note the room temperature with a
ermometer
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