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PRINCIPLES FOR SAFETY IN THE CHEMICAL LABORATORY
Safe practices in the chemichbtatory are of prime importance. A student shaddsider it an
essential part of his or her educational experigaatevelop safe and efficient methods of operaitioa lab.
To do this, one must acquire a basic knowledgerapgrties of materials present in the lab, and sivaild
realize the types of hazards that exist and thedawts and injuries that can result from ignorawce
irresponsibility on the part of the student or ahbor.
Regulations
1. Report all accidents to the instructor or lasistant immediately.
2. NEVER eat, drink, chew, or smoke in the labanato
3. NEVER leave an experiment unattended. Informahessistant if you must leave the lab.
4. After the experiment is completed, turn all gopoent off, making sure it is properly stored, ateho your
area. Failure to comply with these regulationsaigse for immediate dismissal from lab.
Precautions
1. Approach the laboratory with a serious awarenespenfonal responsibility and consideration f
others in the lab.
2. Become familiar with the location of safety equipijesuch as acid-base neutralizing agents, §
wash, fire extinguisher, emergency shower, andolmeket.
3. Pay strict attention to all instructions presenbgdthe instructor. If something is not clear, da n
hesitate to ask the instructor or lab assistant.
4. Clean up all chemical spills immediately.
5. Be aware of all activities occurring witldrreasonable proximity of yourself since you dneags
subject to the actions of others.
6. To avoid contamination of community suppliés not use personal equipment such as spatutdsned
chemicals and replace all lids after use.
7. Avoid unnecessary physical contact with clcats; their toxic properties may result in skintation.
8. Use all electrical and heating equipmengftally to prevent shocks and burns.
9. NEVER handle broken glassware with your Isande a broom and a dust pan.

10. Wash your hands at the end of the laboratory.
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Personal Attire
Choice of clothing for the laboratas mainly left to the discretion of the studeBecause of the
corrosive nature of chemicals, it is in your bedeiest to wear comfortable, practical clothingngofloppy
sleeves can easily come into contact with chemicals
A lab coat is suggested to help keleghes protected and close to the body. Accessails need
consideration. Jewelry can be ruined by contacdh witemicals. Open toed shoes do not adequatelggbra
one against chemical spills. If hair is long enoughnterfere with motion or observation, it shodld tied
back. Remember that your clothes are worn to prgtac.
Assembling Equipment
Equipment should be assembled in thestnsecure and convenient manner. Utility clamps
provided to fasten flasks, etc., to the metal gradk located at the center of each bench. This &égp-heavy
or bulky equipment away from the edge where it banknocked easily off the bench. Consider the s
location of the hot plate. Keep it near the gridrkvto minimize chances of contact with the bodythé
aspirator is being used, locate your apparatustheasink for convenience.
Handling Glassware
Laboratory glassware is usually fragded if it is not properly handled, serious inpggrimay result do

not force glass tubing or thermometers into a ruldiepper. Lubricate the tubing or thermometer with

glycerol or water, wrap it in a towel, and genthgert it into the stopper by using pressure inngtlewise
direction while rotating it. Always grasp the tuginear the stopper. When removing the tubing, relpeero
protect your hands with a towel. If there are diifties with this procedure, ask for the instrust@ssistance.
Apparatus that can roll should be placed betweemitmamobile objects away from the edge of the ben
Chipped or broken glassware cannot be used. Thierspecial receptacles near each bench for theste w
materials. After the experiment is completed, Ekgware should be emptied, rinsed, and cleaned.
Acids and Bases
In this lab sequence, you will comecontact with several acids and bases. As with laintcals,

caution must be taken to prevent contact with Kire. $Vhen handling these chemicals, keep hands éway
the eyes and face until they have been thoroughshed. If an acid or base comes in contact with gkim,
flush the area with large quantities of clean, astder. Eyes are extremely sensitive.

Use the eye wash provided in the laboyator wash with water for at least 10 minutes. iAgahe

instructor must be notified immediately. To insyoair safety, neutralize acid or base spills be@eaning
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them up. Boric acid solution is available to neligea base spills, and carbonate powder is provitted

neutralize acids.

Guidelines to be followed:

1. Always bring your notebook with you to lab. Ywill be graded on the completeness of your previtate

taking and your preparation for the current expenimYou may use your notebook during a lab quiz.

2. Number the pages sequentially and reserve sdbe beginning for a table of contents.

3. Take your notebook to the balance room, etcracord values directly in it - not on loose scrappaper.

4. Specify each measured quantity by name anddedhe units.

5. If you make a mistake in your notebook, simpigvd a solid line through the error and write therection
nearby.

6. Tables greatly simplify data entry; they shdoédset up before coming to lab.

7. Write down all observations such as color arasptthanges - don't rely on your memory.

8. Save time by doing trial calculations in youtetmok before filling out any report sheets.

9

. Save time by making preliminary sketches of gsapn the ruled lines in your notebook.
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A.UNIVERSITY PRESCRIBED LAB EXPERIMENTS
EXPERMINET NO: 1 [ Date: ]
INTRODUCTION TO CHEMISTRY LABORATORY

In all chemistry laboratories cheahanalysis is carried out. Chemical analysighes resolution of
a chemical compound into its proximate or ultimaaets. It is divided into two types.
. Qualitative Analysis: It deals with identification and conformation thie nature of a substance present in
given sample.
. Quantitave Analysis It deals with the determination of how much oEle@omponent is present in a give
sample. Quantitative Analysis is further dividetbitwo types.
. Volumetric Analysis: It is based on measuring the volume of the satubioa substance.
. Gravimetric Analysis: It is based on estimation of the amount of agigempound from the

results ofweighing.
Terms used in Volumetric Analysis:
(i) Titration : It is a process of adding one solution fromhheette to another in the conical
flask in order to complete the chemical reactio
(ii) Titrant : The solution of known strength is called as titra
(i) Titrat e: The solution which contains the substance testienated is called as titrate.
STANDARD SOLUTION::
A solution whose concentration is knowra#led a standard solution.

It is of two types
(iv) Primary standard: The substance whose standard solution can bangeby direct weighing is knowr
as Primary standard.hey provide a reference to determine unknown eotrations or to calibrate analyticg
instruments and the composition of its solutionudtianot change on standing or during storage.has-
hygroscopic.
Examples: Oxalic acid, Potassium dichromate, Zudplgte, sodium carbonate etc.
(v) Secondary Standards A secondarystandards astandard, their solutions are not prepared direaojly

weighing and the exact strength is determined thatithg against a primargtandard and the process is callé

standardisation.It should change on standing dndwtorage.lt is hygroscopic.
Example: NaOH,KOH,KMn@HCI,H,SO, etc.
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(vi) Indicator: Indicator is a substance which indicates the detigm of reaction in a titration by colof
change.

(vii) Error: "error" is not the same as a "mistake.” It dogtsmean that you got the wrong answer. The er
in measurement is a mathematical way to show tkertainty in the measurement.

(viii)Percent of Error:

Error in measurement may also be expressed agegcent of error.

% of Error = [Actual value — Measured valug X 100

Actual value

(ix)Accuracy

Accuracy is how close a measured valuw ishe actual (true) value The wordaccuracy means
correctness. It means that there are no errors.atbaracy of a measurement system is the degree
closeness of measurements of a quantity to thattiqyia actual (true) value.
(x) Precision

Precision is how close the measured vahwmed each other Theprecision of a measurement systenm
also called reproducibility or repeatability, isstdegree to which repeated measurements under ngezha
conditions show the same results. Precision meamnts are those which are repeatable - so

measurements are clustered around the same value.
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Concentration of a standard solution is generally xpressed as:

. Morality : It is the no of gram molecules of solyieesent in one liter of solution

Molarity M = weight of the substance x 1000

Gram molecular weight vokelin ml

. Normality: It is defined as the no of gram equiveageof solute present in one liter of solution.

Normality N = _weight of the substancex 1000

Gram equivalent weight wok in ml

Equivalent weight of an acid =__molecular weightan acid

Number of replaceableHons

Equivalent weight of a base = __molecular weigfie base

Number of replaceable Okbns

Equivalent weight of an oxidizing or reducing agemholecular weight of a substance

No.of electrons gained or lossed

3. Molality: It is defined as the number of the motéghe solute present in 1 kg or 2000ml of the soty

Molality m = no. of moles of solute x 1000

Gram moleculagight volume in ml
Types of Volumetric Titrations :
1) Acid-®aTitrations
2) Reddxations
3) Compdexetric Titrations
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1) Acid-Base Titrations:
Titration is a process of neutralization.This methe used for determining an acid

with alkali or base with an acid to produce saltl amionized water.
NaOH + HCI| - NaCl + O
An indicator is (often) a weak add weak base that is placed into the unknown swiutid
determine the endpoint of the titration.

Phenolphthalein is a weak acid .it gives pink coloualkaline medium and colourless in acidic mediand

the Phrange is 8.0 - 9.6

H-phphiag) ———— HYag + -

Colourless in acidic medium (H attachéd pink in basic media (H ion is removed

Structure of phenolphthalein indicator

Methyl orange indicator: It is a weak base. It gives yellow colour in basiedia and red colour in acidic

media and the pH range 3.1-4.4.

B —— v v

Red Colour in acidic medium (H) attach yellow colour in basic media (H removed
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Structure of Methyl orange indicator
2) Red-ox titration:

It is also known as Oxidation — Reduction reacifigdnation of a reducing agent (loosing of

electrons)by an oxidizing agent (gaining of elea#)oor titration of an oxidizing agent by a redgceygent.is
known as Redox titration. The common of the redtrations are
1.Permanganometry: KMnO, is the oxidizing agent and titrated against a pedg agent like
Fe**(ferrous ammonium sulphate) etc.
2. Dichrometry: K,Cr,O; is the oxidizing agent and titrated against a ceuy agent like F&(ferrous
ammonium sulphate) etc.
3. lodometry: It is based on oxidation by the action of fregin@ generated from KI.
Type of Redox Indicators:
Self-Indicators: Many a times the titrant itself may be so stronghoured that after the equivalence poir
a single drop of the titrant produces an intenderda the reaction mixture.
Eg: potassium permanganate. Such Indicators arkedcalelf indicators. Self indicators generally a
strongly colored as a result of charge transfemsiteons in them.
Internal indicator : Such indicators are added into the reaction migtuBeich indicators always hav
reduction potential values lower than the analytstesn so that they react with the titrant only whemole
of the analyte has been consumed, producing alyetetectable color change.
External indicator : In case a suitable redox indicator is not availdbtea given system, an indicator ma
be employed which will indicate the complati@f reaction by physically or chemically reagtwith
the analyte (not through redox reaction). Thistieacbetween indicator and the analyte may sometime
be an irreversible one and in some cases may leaehto precipitation. In those case indicatoes rawt
added to the reaction mixture on the whole, ratisd externally on a grooved tile. Such indicatoes
called external indicators.
3) Complexometric Titrations:

The techmeginvolves titrating metal ions with a complexinragent or chelating

agent (Ligand) and is commonly referred t®camplex metric titration. Ligand used widely in

8
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complexometric titrations is EDTA (ethylene diambe&ra acetic acid),because it forms stable congslevth

a number of metal atoms at a definite pH rangeiftiieator used in this titration is EBT(eriochroivlek T)

.'.{I?: H i .
:"—CCHEH" ..HCHEC—Q:
- .. NCH,CH,N -
:"_([:ECHE CHgﬁ_“:
HeH HeH

Structure of EBT

Applications of Complexometric Titrations:

1. Complexometric titrations have been employedh witccess for determination of various metals
like Ca, Mg, Pb, Zn, Al, Fe, Mn, Cr etc.

2.Determination of total hardness of water by Compiegtric method.
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Conclusion
1. CO1lto CO6 and PO1, PO2, PO7, PO9 is attained

2. Students understand the terms- volumetric aisalysrarity, molality normality and redox titratio

VIVA QUESTIONS

1. What is meant by Volumetric Analysis?

Answer: It is based on measuring the volume of the satutioa substance.

2. What is meant by Standard solution?

Answer: A solution whose concentration is known is ahbestandard solution.
3. What is meant by Primary Standard solution?

Answer: The substance whose standard solution can berpteby direct weighing is known as Primar
standard.

4. What is meant by Secondary Standard solution?

Answer: A secondarytandards astandard, their solutions are not prepared direaylyweighing and the
exact strength is determined by titrating agairnstimarystandard.

5. What is meant by Normality, Morality & Molality?

Answer: Morality : It is the no of gram molecules of si@ypresent in one liter of solution

Molarity M = weight of the substance x 1000

Gram molecular weight volumenl
Normality: It is defined as the no of gram equiveteof solute present in one liter of solution.

Normality N = _weight of the substanceyx 1000

Gram equivalent weight wak in ml

Equivalent weight of an acid =__molecular weighain acid

Number of replaceableHons

Equivalent weight of a base = __molecular weifra base

Number of replaceable Otbns

10
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Equivalent weight of an oxidizing or reducing agemholecular weight of a substance

No.of electrons gained or lossed

Molality: It is defined as the number of the motéghe solute present in 1 kg or 1000ml of the soty

Molality , m = _no. of moles of solute x 1000

Gram moleculaight volume in ml

6. What is meant by Acid-Base titration?
Answer: Titration is a process of neutralization. Timethod is used for determining an acid with
alkali or base with an acid to produce salt ancdoiged water.

NaOH + HCIl = NaCl + HO
7. What is meant by Redox titration?
Answer: It is also known as Oxidation — Reduction reacfidnation of a reducing agent (loosing of
electrons)by an oxidizing agent (gaining of eleas)oor titration of an oxidizing agent by a redgceygent.is
known as Redox titration
8. What is meant by Complexometric Titration?
Answer:The technique involves titrating metal ions withcamplexing agent or chelating agent
(Ligand) and is commonly referred to as cawrphetric titration.
9. What is meant by Indicator?
Answer: It imparts colour to the colourless solution.
10.What are the Applications of Complex metric titation?
Answer:
1. Complex metric titrations have been employeith wuccess for determination of various metals

like Ca, Mg, Pb, Zn, Al, Fe, Mn, Cr etc.

2. Determination of total hardness of water by Complegtric method

11
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Experiment -2 [ Date: ]
Determination of HCI using standard NaCO3 Solution
Aim:-
a) Standardization of HCI using standard solutio.dN NaCO3;
b) Calculate the amount of HCI present in 100ml ef $blution
Apparatus:-

Burette, pipette, burette starmhical flask, wash bottle, glazed tile
Chemicals required:-

0.1N N&O;s, HCI, Methyl orange indicator, distilled water.
Principle:-
HCI reacts with M20O; the following manner
2HCI + Na;CO3 - 2NaCl+ H,O+ CO;

N#ZCO; is a weak base; it can be estimated by titratirty) wistrong acid like HCI using methy
orange as indicator.

Procedure:
a) Standardization of HCI solution:-
Burette: - The burette is cleaned first with distilled waaed filled with HCI, without any air bubbles.

Conical Flask: -Conical flask is washed with distilled water ahdn pipette out 20ml of N@O;

Solution into the conical flask and add 2 or 3 dropMethyl Orange indicator.

Indicator: - Methyl Orange
End Point: - pale yellow to pale pink

The conical flask is placed under the bareti a glazed tile, then the HCI present in thetbeiis slowly

rundown by shaking the conical flask in clockwigeection continuously, the titration is continuedtil a

12
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color change yellow to red which is the endpoirtie experiment is repeated til

the concurrent readings are obtained.

Burette Readings
SN Volume of NaCOs Volume of HCI
. O . - .
Solution in ml Initial (a) Final (b) rundown in mi(b-a)
Calculations:-
Normality of HCl is calculated using the equation
NV1i =NV,
Na,CO3
N1,Normality of NaCO; = 0.1 N
V1,Volume of NaCQOssolution = 20ml
HCI
N2, Normality of HCI = ?
V5, Volume of HClI = ml (burette readings)
Normality of HCI (N)) = N1V4/ V>
The amount of HCI present in 100ml of the giverusoh: x
3 X Eq.Wt Of HCI(36.5) X 100
1000
= gm
Report:-

The Normality of HCI (N) = N
The amount of HCI present in 100 ml of given salnt gm

13
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Conclusion:
1. CO1 to CO6 and PO1, PO2, PO7, PO9 is atfain
2. Students acquire the knowledge to calculatetiteagth of HCIl using Normality equation.
3. Students acquire the skill to perform the AciasB titration in the real lab.
4. Students understand the apparatus used foatiotit.
Precautions:
1. Pipptteing as to be accurate in order to avoid €xeeldition of the titrating agent
The flask containing the indicator must be shakefi while acid is added to it.
The acid should be added drop wise.
Excess of indicator should not be used.
The acid is added drop wise should be removed@s a&®the indicator changes the colour.
Reading should be taken to avoid the parallax error
The titration should be placed on white paper emtdy properly the color change at the end point.

All the glass apparatus should be washed thorougithydistilled water before use.

© © N o 0k~ DN

They should not be any leakage in the burette.

VIVA QUESTIONS
1. To what Category of Titration does this Experimat Belong?
Answer: It is an acid-base titration or neutralizatiotratiion in which strong acid and weak base are
participating.
2. Which Indicator Is Used In this Titration?
Answer: methyl orange
3. Why did you choose Methyl Orange?
Answer: The pH range of this titration is between 3.1-4JAder such condition, methyl orange exhibits colo
change.
4. What is the Standard Solution in this Experimen®
Answer: A solution of sodium carbonate.
5. Is it a Primary Standard Solution?
Answer: yes
6. Why Should You Carry Out the Titration for 3-4 Times?

Answer: To get accurate values.

14
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Experiment — 3

Determination of alkalinity of a sample containingNa,CO3; and NaOH

Aim:-

a) Standardization of $$0, standard solution of 0.1N MNaO;

b) Determine the amount of alkalinity present in 10@ifrihe solution.
Apparatus:-

Burette, pipette, burette standjcarflask, wash bottle, glazed tile
Chemicals required:-

0.1N K5O, 0.1N NaCGQ; , distilled water, Phenolphthalein indicator, mgtorange indicator
Principle:-

HSOy, reacts with NgCO; the following manner

H,SOy, + N&eCO3 2 Na;SOs+ H,0+ CO,
NaCGQO; is a weak base; it can be estimated by titratirth wistrong acid like $¥$O,using methyl

Orange as indicator

Procedure:-

a) Standardization of H,SO, using standard solution of 0.1N NgCO3

Burette: - The burette is cleaned first with distilled waded filled with HSOq, without any air bubbles.

Conical Flask: -Conical flask is washed with distilled water ahdrt pipette out 20ml of N&O;

solution into the conical flask and add 2 or 3 dropMethyl Orange indicator.

Indicator: - Methyl Orange
End Point: - yellow to red
The conical flask is placed under the buretteaoglazed tile, then the BOy,present in the
burette is slowly rundown by shaking the conicalkK in clockwise direction continuously, the tiiat is
continued until a color change yellow to red whishthe endpoint. The experiment is repeated tdl t

concurrent readings are obtained.

15
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Volume of NaCO; Burette Readings

S.No Solution in ml Initial (a) Final (b)

Volume of
H,SO, rundown
in mi (b-a)

Calculations:-
Normality of H,SOy,is calculated using the equation
NVi1=NV;

Na,CO3

Normality of NgCO; N; = 0.1N
Volume of NaCOssolution Vi= 20ml

H,SO,

Normality of LSOy N, =
Volume of HSO,V, = ml (burette readings)

Normality of LSO, (N2) = N1/ Vs

16
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Determine the amount of alkalinity present in 1200mbf the solution
Burette: - The burette is cleaned first with distilled waaed filled with HSOy,
Conical Flask: - Conical flask is washed with distilled water ahért pipette 20ml of sampl8olution into
the conical flask and add 2 or 3 drops of Phenalpth indicator.

Indicator: - Phenolpthalein indicator, methyl orange indicator

End Point: - pink to colourless, yellow to red

The conical flask placed under the burette onaaegl tile, then the }$0,, present in the

burette is slowly rundown by shaking the conicalkK in clockwise direction continuously, the tiiat is
continued Until a color change pink to colourléisen 2 drops of indicator was addedand the tinais
continued Until a color changes from yellow to.ré&tle experiment is repeated till the concurreatiregs

are obtained.

Burette Readings for Phenoiphthalein Volume of

Volume of sample _
end point H,SO, rundown

Initial (a) Final (b) in ml (b-a)

S.No Solution in ml

Burette Readings for Methyl orange end Volume of
Volume of sample .
o point H.SO;  rundown
S.No Solution in ml - : _
Initial (a) Final (b) in mi (b-a)
17
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Calculations:-
Phenoiphthalein alkalinity (as Cag)@g/l = V1X Normality of bSO, X 1000 X 50

Volume of sample taken
= gm

Where )} volume of the acid consumed for Phenoiphthalach goint

Total alkalinity (as CaC¢)mg/l = VoX Normality of bSO, X 1000 X 50

Volume of sample taken

mg/l
= gm

Where ¥= volume of the acid consumed for Methyl orange jeoitt

Report:-

The amount of alkalinity present in a given solato gm

Conclusion:
1. CO1 to CO6 and PO1, PO2, PO7, PO9 is attaine

2. Students understand the apparatus useditoataon.

3. Students acquire the skill to perform thiahhity of a sample in the real lab.

4. Students acquire the knowledge to calculaestrength of Alkalinity of a given sample.

Precautions:
1.

2.
3.
4.
5.
6.

Pipptteing as to be accurate in order to avoid €xegldition of the titrating agent.

Excess of indicator should not be used.

Reading should be taken to avoid the parallax error

The titration should be placed on white paper &nidy properly the color change at the end point.
All the glass apparatus should be washed thorougithydistilled water before use.

They should not be any leakage in the burette.

18
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VIVA QUESTIONS
1. To what Category of Titration does this Experimat Belong?
Answer: It is an acid-base titration or neutralizatiotration in which strong acid and weak base are
participating.
2. Why did you choose Methyl Orange?
Answer: The pH range of this titration is between 3.1-4JAder such condition, methyl orange exhibits colo
change
3. What is the Standard Solution in this Experimen®
Answer: A solution of sodium carbonate.
4. Is it a Primary Standard Solution?
Answer: yes
5. Why Should You Carry Out the Titration for 3-4 Times?
Answer: To get accurate values.
6. Why do you choose Phenolphthalein?
Answer: It gives pink colour in alkali medium and colatein Acidic medium and thé'Range is 8.0-9.6.

19
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Experiment — 4 [ Date: ]

Determination of KMnO 4 using standard oxalic acid solution

Aim:-
a) Determine the concentration of KMpQOsing a standard 0.1N oxalic acid solution
b) Calculate the amount of KMn@n a given 100ml of unknown solution.
Apparatus:-
Burette, pipette, burette stand, conical flagksh bottle, glazed tile, Bunsen burner
Chemicals required:-
KMnQ, 0.1 N Oxalic acid, distilled water, Dil.J80x

Principle:-

KMnO4 is an oxidizing agenttire presence of dil. 3$0,; KMnO, oxidizes oxalic acid to CO
and water. Oxalic acid acts as an oxidizing agent.

2KMnO4 + 3H,SO; 2> K,SO, + 2MnSQ + 3H,0 + 5(0)
5H,C,04 + 5(0) - 5H,0 + 10CQ
2KMnO4 + 3H,SO, + 5H,C,04. > KSOy + 2MnSQ + 8H,0 + 10CQ

Procedure:-a) Determine of concentration of KMg@Qsing a standard oxalic acid solution
Burette: - The burette is washed with distilled water, #reh fills it with KMnO, without air bubbles.
Conical Flask: - Conical flask is washed with distilled water ahén pipette out 20ml of oxalic acid solutio

into the conical flask.

Indicator: - KMnO, acts as a self indicator.

Endpoint: - Colorless to pale pink

To the conical flask containing oxalic acid add equal amount of 20m
dil.H,SO, and then heat it. Now the conical flak is placeder the burette on a glazed tile, then the Kiyin
present in the burette is slowly rundown by shakhwegconical flask in clockwise direction contingby the
titration is continued until the color changes froatorless to pale pink which is the endpoint. Experiment

is repeated until concurrent readings are occurred.

20
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Volume of oxalic acid in | Burette readings Volume of

mi Initial (a) Final (b) KMnQO, Solution in ml (b-a)

S.No

Calculations:-
Normality of KMnQ, is calculated using the formula ;W = N,V 2
Oxalic Acid
Normality of oxalic acid solution (= 0.1 N
Volume of oxalic acid solution (Y = 20ml|
KMnO 4
Normality of KMnQ, solution (N) =
Volume of KMnQ, solution (\b) = ml
Normality of KMnQ; (N2) = N1Vi/ V»
= N
Amount of KMnQy present in 100ml of solution =X Eq.Wt of KMnQ, (31.6) X 100

1000

= gm
Report:-

The Normality of KMnO4 (N)= N

The amount of KMn®in 100 ml solution = gm

21
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Conclusion:
1. CO1 to CO6 and PO1, PO2, PO7, PO9 is attained.
2. Students acquire the knowledge to calculatetitength of KMnQ using molarity equation.
3. Students understand the purpose of additiori.oHeSO, and the purpose of heating of oxalic acid befqg
titration.
4. Students acquire the skill to prepare standalidiens of oxalic acid
Precautions:
1. Pipptteing as to be accurate in order to avoid &xeeldition of the titrating agent..
Reading should be taken to avoid the parallax error
The titration should be placed on white paper &nidy properly the color change at the end point.
All the glass apparatus should be washed thorougtthydistilled water before use.

o > 0D

They should not be any leakage in the burette.

VIVA QUESTIONS
1. What Is Oxidation or reducing agent?
Answer: Gain of oxygen or loss of electrons.
2. What is an Oxidizing Agent or reduction?
Answer: Gain of electrons or loss of oxygen.
3. Name some common Oxidizing Agents?
Answer. KMnO,4 and KCr,0; KMnO,.
4. Which Compound is Oxidized in this Experiment?
Answer: oxalic acid is oxidized to ¢o
5. To what Compound, Kmnaqis Reduced?
Answer: MnSQ,
6. How can you say that Kmngis reduced?
Answer: The oxidation state of Mn in KMnQs +7 while in MnSQ is +2. So, Mn has gained five electror
in the acid medium. Thus Mn got reduced.
7. Which Indicator is used in this Titration?
Answer: No external indicator is used in this reactionld® changes of KMn@itself indicates the end point.
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8. Why it is called as Redox Titration?

Answer: Because, both oxidation and reduction takes plati@s reaction.

9. Why do we Heat the Contents in this Reaction?

Answer: As the reaction between KMn@nd oxalic acid is slow, to ensure the completibthe reaction,
the contents are heated.

10. What happens when heated to Higher Temperatur@s

Answer: At higher temperatures, oxalic acid decomposes@

11. Why do you have to use only $$0, and why not HCl Or HNO3 ?

Answer:. we cannot use HCL. Because, KMygan oxidize HCI to Gl as per the following equation.

16HCL+2KMnG>2MnCL; + 2KCL + 5CL, + 8H,0
Next, we cannot use HN@:s it is also an oxidizing agent. In the preseridd, 80, only KMnO,reduced to
MnO;,
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Experiment — 5 [ Date: ]

Determination of Ferrous irousing standard K;Cr,07 solution

Aim:-
a) Standardization of ¥Cr,O7 solution using standard 0.1 N Mohr’s salt solution.
b) Calculate the amount of ferrous iron present inndloff the solution.
Apparatus:-

Burette, pipette, burette stagmhical flask, wash bottle, glazed tile
Chemicals required:-

0.1N Mohr’s salt solution, ,®&r,0O; solution, Acid mixture, Barium diphenylamine Sutplate
Indicator (BDAS)
Principle:-
Mohr’'s salt being a reducing agent is estimatedtitsgtion with an oxidizing agent like 4Cr,O; in the
presence of sulphuric acid and orthophosphoric acikture using BDAS as a redox indicator. BDA
indicator must be performed in the presence of phosc acid because the efficiency of indicatoreased

and also lowers the oxidation potential of the 8oluonly under this conditions only the indicatdrange

color.
K2Cr,07 + 4H,SO; > K,SO, + Cr, (SQy)s + 4H,0 + 3(0)
3[2FeSQ + H,SO, + (O) 2> Fe(SOy)3 + Hy,O]
K2Cr,07 + 6FeSQ + 7TH,SOy > KSOy + Cr (SQu)s + 3Fe (SQy)s + 7THO
Procedure:-

Standardization of potassium dichromate solution:-

Burette: - The burette is washed with distilled water, #meh fills it with KoCr,O; without air bubbles.
Conical Flask: - Conical flask is washed with distilled water aheén pipette out 20ml of standard Mohr’
salt solution, add 10ml of acid mixture and add % drops of BDAS indicator into the conical flask.
Indicator: BDAS indicator

Endpoint: - Colorless to violet color.

To the conical flask containing Mohr’s salt, aciktare, BDAS indicator is placed under the buret
on a glazed tile, then the,&r,O7 present in the burette is slowly rundown by shakimg conical flask in
Clockwise direction continuously, the titration asntinued until the color changes from colorlessitdet

color Which is the endpoint. The experiment is eg¢pd until concurrent readings are occurred.
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Volume of standard Mohr’s | Burette Readings
S.No _ _ : Volume of K,Cr,07 rundown
salt solution taken Initial Final

Calculations:-

Normality of KoCr,Oy7 solution can be calculated from the equatiofVy IN= N,V 2
Mohr's salt

Normality of standard Mohr’s salt solution N 0.1N

Volume of Mohr’s salt solution ¥=20ml

K2Cr,07

Normality of K;Cr,O7 solution N = N

Volume of KCr,O7 solution V= ml

Normality of K;Cr,O7 solution N = N;V4/ V>

= N
b) Estimation of given Ferrous iron solution in 100 miolumetric flask:-
The Mohr’s salt solution given in the 100ml voletmc flask is dilute up to the mark and mi
well to make the uniform solution.

Burette: - The burette is washed with distilled water, #reh fills it with KoCr,O; without air bubbles.
Conical Flask: - Conical flask is washed with distilled water ahdrt pipette out 20ml of Mohr’ssalt solutio
from the 100ml volumetric flask, add 10ml of acidxtare and add 4 to 5 drops of BDAS indicator ithe
conical flask.

Indicator BDAS Endpoint: - colorless to violet colour.

To the conical flask containing Mohr’s saftd other solutions is placed under the burette

on a glazed tile, then the,®r,O; present in the burette is slowly rundown by shakimg conical flask in

Clockwise direction continuously, the titrationdentinued until the color changes from colorless\iolet

which is the endpoint. The experiment is repeated concurrent readings are occurred
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SN Volume of  unknown Burette readings Volume of KCrOy;
.No

Mohr’s salt solution taken| Initial final rundown
Calculations:-
K>Cr,07

Normality of K;Cr,O7 solution N =0.1N
Volume of K;Cr,O7 solution \ = 20ml
Mohr’s salt

Normality of Mohr’s salt solution N=
Volume of Mohr’s salt solution 3= ml

N NoVo/Vg

= N

The amount of Ferric iron present in the given 10€wotution is

= N X Eg.Wt. Ferric iron (55.85) X 100

1000
= gm
Result:-
The amount of ferric iron present in given 100nuson = gm
Report:-
_ _ % of error =
S.No Given Obtained _ _ _
Given-ObtainetiGiven X100
26
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Conclusion:

1. CO1 to CO6 and PO1,PO2,PO7,PO9 is attained.
2. Students acquire the knowledge to calculatetiteagth of Ferric iron using Normality equation.
3. Students acquire the skill to perform the retiyation in the real lab
4. Students acquire the skill to prepare standalidions of Mohr’s salt.
Precautions:

1. Pipptteing as to be accurate in order to avoid &xeeldition of the titrating agent..
Reading should be taken to avoid the parallax error
The titration should be placed on white paper &ntdy properly the color change at the end point.

All the glass apparatus should be washed thorougtthydistilled water before use.

o > 0D

They should not be any leakage in the burette.
VIVA QUESTIONS

1. Name Some Common Reducing Agents?
Answer: Metals, metal oxides 43, lithium aluminum hydride (LiAlk)
2. What Is Electrode Potential?
Answer: The difference in the potential developed whenedal is dipped in its salt solution.
3. What Do You Mean By Reduction Potential?
Answer: It is the measure of the tendency of a chemipaties to acquire electrons. It is measured irsvc
(V), or mill volts (mv). It can also be defined @ potential developed at an electrode at whiehréduction
takes place.
4. Which Indicator Is Used In The Estimation Of Feric Iron Using Standard Solution Of Potassium
Dichromate?
Answer: Diphenyl amine or diphenyl amine sulphonate.
5. What Is Equivalent Mass Of Potassium Dichromate?
Answer: 49
6. How can you arrive at that Value?
Answer: cro;” aq + 14H +6€ > 2CrP" g +7H0

It is evident from the above reagctibat six electrons are involved in this proc&sthe equivalent
mass of reducing agent is equal to molecular mizgsedby number of electrons involved in the preceso
Equivalent weight of potassium dichromate = 294849
7. What Is The End Point Of This Titration?

Answer: the end point of this titration is marked by #ygpearance of blue violet color.

27

Engineering Chemistry Lab @Lendi

It




lendr

Experiment — 6 [ Date: ]
Determination of Copper using standard KCr,Ozsolution

Aim:-
a) Standardization of N&,O3 (Hypo) with standard ¥Cr,O; solution.
b) Determination of Copper (II) ion using standard:8$&; solution
Apparatus:-
Burette, pipette, burette stand, conical flagksh bottle, glazed tile

Chemicals required:-

Na$S,03 (Hypo), 0.1N KCr,07 solution,Starch,KI,HCI,NaHC¢ CuSO4,Ammonium solution,Acetic —acid|.

Principle:-

In acid medium ¥Cr,Oy liberate lodine from KI. The liberated lodine camtiirated against a solution of

sodium thiosulphate. Thus a solution of Hypo carstaedardized by titrating the lodine liberatedrir&l by
a known volume of standard,®r,O; using starch as indicator.

K,Cr,O7+ 14HCI &> 2KCI + 2CrC} + 7H,0O + 3Ch
3Cl, + 6Kl = 6KCI + 3k,
3l + 6NaS,0;3 > 3NaS,0, +6Nal
Procedure:-

a) Standardization of NgS,03 (Hypo) with standard K,Cr,0O- solution.
Burette: - The burette is washed with distilled water, #reh fills it with hypo without air bubbles.
Conical Flask: - Conical flask is washed with distilled water ahér pipette out 20ml of £r,O; solution
into the conical flask, add 2 gm of KI,5ml of Coi€KLgm of NaHCQ.The mixture is allowed to stand in th
dark for 5 min. the liberated lodine dissolveshe excess of Kl present and a brown solution iséat. The
solution is diluted to about 50ml.
Indicator: - Starch Indicator.
Endpoint: - blue color just turns into light green
Now the conical flak is placed under the buretteaogiazed tile Hypo is rundown from the buretteitiie
conical flask with a constant shaking until thevanocolor changes to greenish yellow (straw gretren 1-2
drops of starch is added. The solution turns te.bNow Hypo is added drop by drop until the blubrcqust

turns into light green. The titrations are repeatetil consecutive readings are obtained.
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S.No

Volume of K;Cr,O7
(V2)

Burette readings

Initial

Final

Volume of Hypo

rundown ()

Calculations:-

Normality of Hypo is calculated using the formulld;Vi = N,V

Hypo

Normality of Hypo solution N=0.1N

Volume of Hypo solution Y=

K>Cr,07

Normality of K;Cr,O; solution N =
Volume of KCr,O7 solution \b =20ml

Normality of Hypo N

NV,
1V

= N

ml

b) Determination of Copper (Il) ion using standardNa,S,0O3 solution

Principle:-

Neutral or weakly acid solution of cupric salt rsawith Kl forming cuprous lodide (Glp) and lodine.

Procedure:-

2CuSQ + 4Kl

= 2Cub + 2K;SOy

2Cub 2 Cwlo + I»

[>+ 2 NaS,03

-2 Na$,05 + 2Nal

Burette: - The burette is washed with distilled water, #meh fills it with hypo without air bubbles.

Conical Flask: - Conical flask is washed with distilled water ahdrt pipette out 20ml of Cug@olution
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into the conical flask, . Ammonium solution is adddérop by drop until a light blue permanent preaia is
formed. To this 5 ml of acetic acid is added, foda by 2 gm of Kl. lodine is liberated, which dibas in the
excess of Kl and a brown solution is formed, tHenmixture is allowed to stand in the dark for :imi
Indicator: - Starch Indicator.

Endpoint: - blue color just turns into cream or white.

Hypo is rundown from the burette into the flaskil brown color becomes pale yellow.
Then 2 ml of starch solution is added. The solutions blue. Titration is continued from the buedtito the

flask until the solution turns to white or creamheTtitrations are repeated until concurrent reasliage
obtained.

_ Burette readings
S.No | Volume of CuS®in ml

— : Volume of Hypo rundown
Initial Final

Calculations:-

Normality of copper sulphate solution is calculatsthg the formula N4 = NsV3

CuSO,

Normality of CuSQ solution N =
Volume of CuS@® solution \4=20ml
Hypo

Normality of Hypo solution N=0.1N
Volume of Hypo solution M ml
Normality of CuSQ@ N3 = NV4

%

N

Amount of CuSQ@present in 100 ml of the given solution _= Norityadf CuSQ X 249.5 X 100
1000

= gm
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Amount of Cd?ion present in 100 ml of the given solution _srhality of CuSQ X 63.5 X 100

1000
= gm
Result:-
The amount of CuSOpresent in given 100ml solution = gm
The amount of Ci ion present in given 100ml solution = gm
Report:-
% Of Error =
S.No Given Obtained Given-Obtained X 100
Given
Conclusion:

1. CO1 to CO6 and PO1, PO2, PO7, PO9 is attained.
2. Students acquire the knowledge to calculatetiteagth of cuprous ion using Normality equation.

3. Students acquire the skill to perform the lodtrrogitration in the real lab

4. Students acquire the skill to prepare standalidiens of sodiumthiosulphate.

Precautions:

1.

Pipptteing as to be accurate in order to avoid €xeeldition of the titrating agent..

2. Reading should be taken to avoid the parallax error
3.
4. All the glass apparatus should be washed thorougithydistilled water before use.

The titration should be placed on white paper emtdy properly the color change at the end point.

They should not be any leakage in the burette.

31
Engineering Chemistry Lab @Lendi




lendr

VIVA QUESTIONS
1. What Is Electrode Potential?
Answer: the difference in the potential developed whenedal is dipped in its salt solution.
2. What Do You Mean By Reduction Potential?
Answer: it is the measure of the tendency of a chemipaties to acquire electrons. It is measured irsvq
(V), or mill volts (mv). It can also be defined e potential developed at an electrode at whietréduction
takes place.
3. Which Indicator is used In the Estimation Of Coper?
Answer: freshly prepared starch solution.
4. What is Starch?
Answer: starch is naturally occurring bio molecule
5. To what category of Bio Molecule does Starch Batg?
Answer: carbohydrates
6. What are the constituents of Starch?
Answer: Amylase and amylopectin.
7. What is Amylase?
Answer: Amylase is a polymer af-D-glucose.
8. What do you mean by Standard Solution?
Answer: a solution whose concentration is known.
9. What is the Primary Standard Solution in this Tiration?
Answer: a solution of potassium dichromate.
10. What is Hypo?
Answer: sodium thiosulphate is called as hypo.
11. What is the Formula of Hypo?
Answer: Na,$,03.5H,0
12. What Is The End Point In The Standardization OfHypo?
Answer: Appearance of violet blue color.
13. Which Oxidizing Agents are used in this Titraton?
Answer: potassium dichromate and cupric salts.
14. Why should be the Mixture be kept in Dark?
Answer: in order to prevent the unwanted side reaction.
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15. Why should we add Sodium Carbonate to the Reaah mixture in the Conical Flask?

Answer: in order to flush the oxygen from the conicalskahereby preventing the reaction mixture from

exposing to the oxygen.

16. Why should you add Ammonium Hydroxide to CoppelSolution?

Answer: to neutralize any acid present.

17. Why Should You Add Minimum Quantity Of Acetic Acid To The Conical Flask Containing Copper
Solution?

Answer: actually we add ammonium hydroxide to neutrading acid present. In the process we may add li
excess ammonium hydroxide. So to neutralize exassaonium hydroxide minimum quantity of acetic ac
should be added.
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Experiment — 7 [ Date: ]

Determination of temporary and permanent ardness of water using standard EDTA solution
Aim:-
Standardization of the EDTA solution using standérdt sulphate solution.
Determination of the temporary and permanent haslinégiven water sample.
Apparatus:-

Burette, pipette, burette stand, glazed tilejacarilask,

Chemicals required:-

0.1M Standard zinc sulphate solution, EDTA solutiAmmonia buffer, Erichrome Black T indicator.

Principle:-
Metal ions form a complex witBDEA according to the equation
M EBT > M-EBT complex
Wine -red
M-EBT complex + EDTA-> M-EDTA complex + EBT
STABLE complex-blue
The completion of the reaction betw&& and EDTA is detected by the use of metal ion irtdica
namely Eriochrome Black T. Initially, when thé' Bf the medium maintained at'®7to11 the metal ion
combine with indicator to form metal indicator cdeywhich appears as a wine red color. Near thepeimt,
EDTA breaks the metal indicator complexation, résglin the formation of metal-EDTA complex. Herate
the end point, the liberated free indicator yieddslue color to the solution. Thus the end poira fe, sharp
change from wine red to blue color.
Procedure:-
Standardize the EDTA solution using standard zinc@phate solution.

Burette: - The burette is washed with distilled water, #meh fills it with EDTA without air bubbles.
Conical Flask: - Conical flask is washed with distilled water afmert pipette out 20ml of Zinc sulphat
solution into the conical flask and then add 3.0ofrdmmonia buffer solution, 3-4 drops of ErichroBlack
T indicator.

Indicator: - Erichrome Black T indicator.

Endpoint: - wine red to blue color.
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To the conical flask containing Zinc sulphate,naonia buffer solution, Erichrome Black T indicatisr
placed under the burette on a glazed tile, therEEA present in the burette is slowly rundown bgleng

the conical flask in clockwise direction continutyghe titration is continued until the color clygs from

wine red to blue color which is the endpoint. Theeriment is repeated until concurrent readings
obtained.

Volume of Zinc Sulphate Burette readings Volume of EDTA solution
Sno solution (V1) in ml Initial Final rundown (\4) in ml
L.
P
Calculations:-

The Molarity of EDTA solution can be calculatedrfréhe formula VM1 = VoM»

Zinc sulphate
Volume of zinc sulphate solution; & 20.0 ml
Molarity of zinc sulphate solution M=0.1N

EDTA
Volume of EDTA solution Y= ml
Molarity of EDTA solution M= M

Molarity of EDTA M, = M1V1
v

= M

b) Determination of the Total hardness of given watesample.
Burette: - The burette is washed with distilled water, #meh fills it with EDTA without air bubbles.
Conical Flask: - Conical flask is washed with distilled water afmert pipette out 20ml of Zinc sulphat
solution into the conical flask and then add 3.0ofmhmmonia buffer solution, 3-4 drops of ErichroBlack
T indicator.
Indicator: - Erichrome Black T indicator.

Endpoint: - wine red to blue color.
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To the conical flask containing water sample, amiaduffer solution, Erichrome

Black T indicatoris placed under the burette orlaazeyq tile, then the EDTA present in the burettslasvly
rundown by shaking the conical flask in clockwiseedtion continuously, the titration is continuentilithe
color changes from wine red to blue color whiclhis endpoint. The experiment is repeated untitaoment

readings are obtained.

Volume of Waten Burette readings )
Volume of EDTA solution

S.No Sample N _ _
Initial Final rundown (\4) in ml

(Vml)

Calculation:

The concentration of water solution can be caledldtom the equation/; M; = V2 M,

Water sample

V3 = Volume of Water sample (20.0ml)
M3z = Molarity of water sample (?)
EDTA
V2 = Volume of EDTA Solution
M, = Molarity of EDTA Solution
Therefore M VoM, = M
3V

Hardness of water is expressed in terms of eqeiNvaf calcium carbonate as ppm (parts per million)

Total Hardness of Water = M 100g/lit

Ms X 100 X 1000 mg/lit or ppm

= ppm
C) Determination of the temporary and permanent hardnes of given water sample.
Burette: - The burette is washed with distilled water, #meh fills it with EDTA without air bubbles.

Conical Flask: - Take 100ml of water sample in large beaker bdillithe volume is reduced to about
20ml (when all the bicarbonates are decomposeadoluble to CaCgMg(OH),) .Filter ,wash the
precipitate with distilled water ,collecting filtmand washing in 100ml measuring flask finally mailp
the volume to 100ml with distilled water. Then gipeout boiled water sample into the conical flask
and then add 3.0 ml of ammonia buffer solutiod, &-ops of Erichrome Black T indicator.
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Indicator: - Erichrome Black T indicator.
Endpoint: - wine red to blue color.

To the conical flask containingter sample, ammonia buffer solution, ErichromecBIl&
indicatoris placed under the burette on a glazied tihen the EDTA present in the burette is slowly
rundown by shaking the conical flask in clockwisedtion continuously, the titration is continueatit
the color changes from wine red to blue color Wwhig the endpoint. The experiment is repeated until
concurrent readings are obtained.

Volume of Water Burette readings Volume of EDTA
S.No Sample — _ solution rundown
(Vami) Initial Final (Vo) inml

Calculation:
The concentration of water solution can be caledldtom the equatiory/; M; = V2 M,
Water sample
Volume of Water samplezV = (20.0ml)
Molarity of water sample M = (?)
EDTA
Volume of EDTA Solution Y
Molarity of EDTA Solution M
Therefore M= MgV4 = M
3V
Hardness of water is expressed in terms of equivalecalcium carbonate as ppm (parts per million)

Permanent Hardness of Water = 3 X1100g/lit
= MX 100 X 1000 mg/lit or ppm
= ppm
Total hardness-Perméiaedhess
ppm

Temporary hardness

Result:
Temporary hardness present in the given water sampl  ppm

Permanent hardness present in the given water sampl ppm

37

Engineering Chemistry Lab @Lendi




lendr

Conclusion:

1. CO1 to CO6 and PO1, PO2, PO7, PO9 is attained.

2. Students acquire the knowledge to calculatestitength of Temporary and Permanent hardness nfea g
water sample.

3. Students acquire the skill to perform the Tétatdness in the real lab

4. Students acquire the skill to perform the qualitraw water in the real lab

Precautions:
1. Pipptteing as to be accurate in order to avoid €xeeldition of the titrating agent..
Reading should be taken to avoid the parallax error
The titration should be placed on white paper emtdy properly the color change at the end point.
All the glass apparatus should be washed thorougithydistilled water before use.

o > 0D

They should not be any leakage in the burette.

VIVA QUESTIONS
1. (A) What Is Hardness?
(B) Why It Is Due To?
(C) Why Soaps Are Not Affective Hard Water?
Answer: (a) sample of water that does not give lathehwdap is hard water.
(b) It is due to the presenceisfdlved salts of calcium and magnesium and otbavymetals
(c) Soaps form insoluble pre@pss with calcium and magnesium salts.
2. What Is the Difference between Temporary and Pananent Hardness?
Answer: temporary hardness is due to the bicarbonatealoium, magnesium, while the permanent hardn
is due to the chlorides, sulphates and carbon&tes@um, magnesium and other heavy metals.
3. What is the full form of EDTA & EBT Indicators?
Answer: Ethylene diamine tetra acetic acid & EriochromadB-T.
4. What is the Principle in EDTA titrations?
Answer: Ca?or Mg can form complex with EDTA (also with EBT).
5. Give The Structures Of EDTA & EBT?
Answer: refer theory and principle.
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6. Why EBT Indicator should be used in Basic Mediurfa

Answer: it can exhibit color changes in basic medium.

7. Which Buffer is used in this Titration?

Answer: Ammonium buffer.

8. What is the Composition of the Buffer?

Answer: a mixture of ammonium chloride and ammonium hydite.

9. What is the Composition Of The Buffer?

Answer: 67.5gm of ammonium chloride and 570ml of ammonhydroxide.
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[ Date: ]

Experiment — 8
Determination of Copper using standard E.D.T.A soltion
Aim:

Standardization of the EDTA solution using standérdt sulphate solution.

Determine the amount of copper present in a giodutisn by using E.D.T.A
Apparatus:-

Burette, pipette, burette stand, glazed tilejacarilask,

Chemicals required:-
0.1M zinc sulphate solution, EDTA solution, Ammanbuffer, Erichrome Black T indicator, Coppe
sulphate pentahydrate, distilled water, fast sutfalck F indicator

Principle:-
Metal ions form a complex witBDEA according to the equation
M EBT > M-EBT complex
Wine -red
M-EBT complex + EDTA M-EDTA complex + EBT
STABLE complex- blue
The completion of the reaction betweer &hd EDTA is detected by the use of metal ion irtdicaamely

Eriochrome Black T. Initially, when the'Rf the medium maintained af#7to11 the metal ion combine with
indicator to form metal indicator complex which apps as a wine red color. Near the end point, ED
breaks the metal indicator complexation, resulimthe formation of metal-EDTA complex. Hence a #nd
point, the liberated free indicator yields a blwdoc to the solution. Thus the end point is a fisigarp change
from wine red to blue color.

Procedure:-

Standardize the EDTA solution using standard zinc@phate solution.

Burette: - The burette is washed with distilled water, #meh fills it with EDTA without air bubbles.
Conical Flask: - Conical flask is washed with distilled water afmert pipette out 20ml of Zinc sulphat
solution into the conical flask and then add 3lGframmonia buffer solution, 3-4 drops of Erich@mlack
T indicator.

Indicator: - Erichrome Black T indicator.

Endpoint: - wine red to blue color.
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To the conical flask containing Zinc sulphate, amiaobuffer solution, Erichrome Black T
indicatoris placed under the burette on a gladedttien the EDTA present in the burette is slomdydown
by shaking the conical flask in clockwise directioontinuously, the titration is continued until tbelor
changes from wine red to blue color which is thepaint. The experiment is repeated until concurrg
readings are obtained.

SN Volume of Zinc Sulphate Burette readings Volume of EDTA solution
.No

solution (V) in ml Initial Final rundown (\4) in ml
Calculations:-

The Molarity of EDTA solution can be calculatedrfrehe formula MV 1= M,V

zinc sulphate
volume of zinc sulphate solutionp ¥ 20.0 ml
Molarity of zinc sulphate solution M=

EDTA
volume of EDTA solution Y=

Molarity of EDTA solution M =

Molarity of EDTA M, = M1V3
¥

= M
b) Estimate the amount of copper present in aigen solutionusing fast sulfan black -F indicator

The copper ion solution given in the 100ml voluneetiask is dilute up to the mark and mix well t@ake the

uniform solution

Burette: - The burette is washed with distilled water, #meh fills it with EDTA without air bubbles.
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Conical Flask: - Conical flask is washed with distilled water ahérn pipette out 20ml of copper ion solutig
into the conical flask, add 20ml of distilled watdml of concentrated ammonia solution and add dsePs of
the indicator.
Indicator: - fast sulfan black -F
Endpoint: - blue to a dark green

To the conical flask containing copper ion solafestilled water, ammonia solution, fast sulfa
black -F indicator is placed under the burette @tazed tile, then the EDTA present in the burettslowly
rundown by shaking the conical flask in clockwiseedtion continuously, the titration is continuentilithe

color changes from blue to a dark green color.

Volume of Copper Burette Readings Volume of EDTA

S.No Sulphate solution (Y in N _ solution rundown (Y) in
| Initial Final |
m m

Calculations:-
The copper ion can be determined by using theatig formula: MV, = M3V3

Copper sulphate
Volume of copper sulphate solutiors ¥ 20 ml
Molarity of copper sulphate solutiongv ?

EDTA
volume of EDTA solution Y= ml
Molarity of EDTA solution M= M

The Molarity of copper sulphate solutiong MM,V »
y

= M
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The amount of copper ion present in a given unknsalation
= M3 X gram atomic weight of Cif ( 63.54 ) X 100
1000

= agm

Result:- The amount of copper ion present in given 100mitsmh = 0.6354 gm.

Report:
% of error
S.No Given Obtained Given-Obtained X 100
Given
Conclusion:

1. CO1to CO6 and PO1,PO2,PO7,PO9 is attained.

Students understand the apparatus used for aotitrat

Students acquire the skill to perform the Complegtrio-titration in the real lab.
Students acquire the skill to determine the comaéinh of metals in the real lab.

P wn

Precautions:
1. Pipptteing as to be accurate in order to avoid €xeedition of the titrating agent..

2.
3.
4.
5.

Reading should be taken to avoid the parallax error
The titration should be placed on white paper emtidy properly the color change at the end point.
All the glass apparatus should be washed thorougtthydistilled water before use.

They should not be any leakage in the burette.
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VIVA QUESTIONS

1. Which Indicator Is Used In the Titration of EDTA V/S Copper Solution
Answer: Fast sulphone Black F

2. What Do You Mean By Chelating Effect?

Answer: the increased affinity of poly dentate ligandwdods a particular metal when compared to mo
dentate ligand is called chelating effect.

3. How The End Point Is Indicated In The EstimationOf Copper?

Answer: conversion of purple color to green

4. How the End Point Is Indicated In the Standardiation of EDTA?

Answer: conversion of Wine red color to blue.

5. What Is a Ligand?

Answer: An electron rich species capable of donatingted& pair to the vacant d-orbitals of metal atoms.
6. What Is a Polydentate Ligand?

Answer: a ligand with many bonding sites.

7. What Is A Chelate Complex?

Answer: ring complex formed between the metal and polyateriigand.

44

Engineering Chemistry Lab @Lendi

no




lendr

[ pate: ]

Experiment — 9
Determination of Iron by colorimetric method using thiocynate as reagent

Aim: To estimate the Iron(lll) using colorimeter
Apparatus: cuvettes, Spectrophotometer, beaker, volumetigkflburette,
Chemicals: Distilled water, 0.1N Potassium thiocyanate, 0.&NiE Ammonium sulphate.
PRINCIPLE

White light from a tungsten lamp passes througioradenser lens to give a parallel beam whi
falls on the filter that is positioned to selectliedion of specific wavelength to impinge on a glasivette
containing the solution. As the light is passingtigh the solution, some part of it is absorbedhgysample
component, while the part that is not absorbedaissimitted, and detected by a photo electric deitector).
In order to measure the absorbance of a solutienrieter reading is first adjusted to 100% trartamie
(zero absorbance) with a blank solution. The sangptlen inserted in place of the blank and thedizce
is read directly. The concentration correspondmghe absorbance of the sample is then obtained the

standard or calibration graph.

Beer's Law
$tandard 1

a F
(=]
= Standard 2
2t S$tandard 3
=]
2 Standard 4
Z | standar

Concentration of

/ Unknown
'] L '] '] '] ']

Concentration (mol/L)

The amount of light absorbeddisectly proportional to the concentration of the ionsin the solution as
defined by Beer in 1852, Beer discovered that thesmittance of light decreases exponentially opprtion
to the concentration of the species absorbingid¢fn. [ThereforeBeer's Law can be stated most simply as:

A=kxC
A is the Absorbance of light by the sample.
k is the constant depends on the path length gfrtiue sample (diameter of the container),
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LIGHT SOURCE. MONOCHROMATOR CUVETTE DETECTOR. DISPLAY.
the wavelength of the light used, and the typebsbabing sample.
C is the concentration of the sample
1. LIGHT SOURCE: white light of many colors.
2 MONOCHROMATOR or FILTER: The filter to remove uawted colors.
3. CUVETTE: Cuvette consists of sample solutionalilabsorbs some colors depending on concentration,
4. DETECTOR: Responds to light falling on it andes an electrical output corresponding to the armotin
light.
5. DISPLAY: Amount of absorbance can be displayed.

Wavelength, nm Color (light absorbed) Complementary color (light transmitted)
380-435 violet yellow-green
435-480 blue yellow
480-490 green-blue orange
490-500 blue-green red
500-560 green purple
560-580 yellow-green violet
580-595 yellow blue
595-610 orange green-blue
610-750 red blue-green

Principle:

Thiocyanate ions react with iron(ibjs in solution to form an intense red colourechptex ion:

Fe3+(aq) + SCN-(aqp [FeSCN]2+(aq)
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[Fe(H20)6]3+(aq) + SCN-(aq) = [Fe(H20)5SCN]2+(aq) + H20(l)

Method:

1. Fill three burettes, one with the potassiumdpamate solution containing 250 ppm thiocyanate, with
deionised water and one with iron(lll) chl@igolution.

2. Add 0.0, 2.0, 4.0, 6.0, 8.0 and 10.0 cm3 ofpgb&ssium thiocyanate solution to six 100 cm3 wtric
flasks A-F. Add deionised water to bring théuwoe in each flask to about 80 cm3.

3. To each flask add 10 cm3 iron(lll) chloride gmo and then add deionised water to bring voluon&Q0
cm3. Mix the solutions thoroughly.

4. Measure the absorbance of each solution ustodpaimeter.

5. Plot a graph of absorbangeakis) against thiocyanate concentration (in pprodyanate) X axis) for the
six solutions.

6. Add 10 cm3 of the solution of unknown thiocyanedbncentration to a 100 cm3 volumetric flask ashd a
deionised water to bring the volume in theklasabout 80 cm3.

7.Add 10 cm3 iron(lll) chloride solution to the $laand then add deionised water to bring volumEdt®

cm3 and mix the solution thoroughly.
8. Measure the absorbance of the solution usirgjaimeter at 480nm

9. Use the graph to find the concentration of ty@ate ions as ppm thiocyanate in the unknownisolut

Vol .
0.05M 0.05M Vol 1M | Vol Total | Concentrati
copper on

test PP standar | VU™ | ammoni | Unknow | Volume _
tube concentrati d water a n In moles/+I|£
No on (mL) solution | solution Vol.of cu
Copper X 0.05M/
(mL) (mL) (mL) 30
(mL)

25 3

1 0 (Blank) 0 5 5 0

3

2 0.05 5 20 5 0
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1 3
3 0.05 0 15 5 0
1 3
4 0.05 5 10 5 0
2 3
5 0.05 0 5 5 0
2 3
6 0.05 5 0 5 0
Unknown 3
7 0 0 5 25 0
Solution
REPORT
Sample Absorbance Concentration
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Conclusion:

1. CO1lto CO6 and PO1,PO2,PO7,PO9 is attained.
2. The students would be aware of instrumental metbbdbemical analysis.

3. Students acquire the skill to determine the corraéinh of Fé ions in the colored solution using.

Beer's Lawin the real lab.

Precautions:
1. Gentle handling of the Instrument

2. Clean the cuvettes with distilled water.

VIVA QUESTIONS

1. What do you mean by Colorimetry?

Answer: as the temperature increases, the EMF of theigplalso increases.

2. What is a colorimeter?

Answer: Colorimeter is a device useful to determine tlomcentration of a solution by measuring i
absorbance at a specific wavelength of light.

3. What is Beer's Law?

Answer: According to Beer's law the absorbance of trattschilight is directly proportional to the
concentration of a solution. The plot absorbanasuse concentration, the resulting graphy yieldsraight
line passing through origin.

4. What do you mean by colorimetry?

Answer: as the temperature increases, the EMF of theigplalso increases.
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EXPERIMENT: 10
Determination of of the given unknown solution using p meter
Aim:
Determine the pH of a given unknown solution bingpH meter.

Determine the pH of a given unknown solution byjwg$H paper.

Apparatus:

1. A pH meter with glass and reference electrode
2. Beaker.

3. pH papers.

Chemicals Required
pH tablets like 7, 9,4.

Principle:

pH may be measured accurately usipbl aneter. The degree of acidity or alkalinity o$@ution is
expressed by the pH scale. The concept of pH wa$opuard bySorensonin 1909. It is expressed as th
negative logarithm of the hydrogen ion concentratio moles/liter at a given temperature. The pHlesc
extends from O (very acidic) to 14 (very alkaling)h 7 corresponding to exact neutrality at 25°8.ip used
in the calculation of carbonate, bicarbonate and, C@rosion, stability index etc.

pH = -log[H"]
Example: The pH of a given water sample measures its hyragn concentration and indicates whether t
sample is acidic, neutral or basic.
Procedure:
Using pH meter:
1. Switch on the instrument and allow the instrumenwarm up for about 10 minutes.
2. Prepare any two buffer solutions (take a cleandyeaid place buffer tablet or powder in it.now &3@ml distilled
water and cover to avoid G@nixing).

3. Adjust the temperature to room temperature.
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4. Dip the electrode in the buffer solution of knowd and wait for reading to be stabilized. Adjust the
SLOPE knob so that display reads the pH of thegouff

5. In this way calibrate the electrodes with two staddouffer solutions of pH 4.0, 7.0 and 9.0.

6. Now wash the electrodes with distilled water andenivith tissue paper

7. Then Immerse the electrodes in the beaker contaimmknown solution (whose pH is to be determineg
and wait up to one minute for steady reading.

8. Note down the pH reading.

9. Now wash the electrodes with distilled water andenith tissue paper.

10.Immerse the electrode in the beaker containinglddtwater.

11. Switch off the instrument.

Using pH paper

1. Dip the paper in the sample.

2. Compare the color with that of the color giventloe wrapper of the pH paper.

Results

Sample pH meter pH paper

Conclusion:

1. CO1to CO6 and PO1, PO2, PO7, PO9 is attained.
2. The students would be aware of instrumental metbbdeemical analysis.

3. Students acquire the skill to determine the comaéioh of H ions for a given water sample

using. p” Meter in the real lab.
4. The students would be aware of problems associgtadacidic water.
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Precautions:

1. Gentle handling of the Instrument

2. The electrode is always dipped in distilled watéew not in use.

3. The standard buffer solutions are kept in the sglal bottles and avoid contamination.

VIVA QUESTIONS
1.What is the reason for acidity in natural waters?
Answer: due to the presence of dissolved non metal oxirdése atmosphere.
2.What Is the Concept of CacgEquivalent For Expressing Acidity?
Answer: irrespective of acid present, the acidity carelgressed uniformly.
3.What Is the Range Of Acidity In Lake, River Waters?
Answer: around 7.
4.Give two Examples Strong And Weak Acids?
Answer: strong acids: HCL,b8O,
Weak acids: C#£OOH,GH,0,

5.What Is the pH Range of the Acidic Solutions?
Answer: 0to 6.9
6.What Is the pH Range of Basic Solutions?
Answer : 7.1-14.
7.Which Ph has a Higher Numerical Value, Acids Or Bses?
Answer: bases (14)
8. How The Ph Varies With H lon Concentration?
Answer: if H lon concentration increases, the pH value alseases.
9. Though Water Contains H and OH" lons Why is it Neutral?
Answer: Because there are equal number 6fild OHions in water . As they neutralize, the pH will be
i.e., neutral.
10. What Is The pH of Pure Water?
Answer: 7
11. What Is the Importance of pH In Biological Sys¢ms?
Answer: Enzymatic reactions take place only at a paricpH range.
12. How Would Lakes and Rivers Affected By the Chayes in Ph?
Answer: change in pH drastically affects the aquatic life
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Conductometric titrations

Introduction:

Basic principle is the changes imadwctivity of a solution when no.of ions that aréet
responsible for the conduction of electricity isanbing. Conductometer is the measure
conductivity of a solution due to mobility of cati® and anions towards Respective electrodes. Cowidycs

inversely proportional to resistance(R) of a soloti

C=1/R.mho called conductivity.

Conductivity of the solution based on

Mobility of the ions in the solution.

The electrical conductivity istieely due to the movement of ions. During thegdtiton, the number
of free ions in the solution changes and identityhe ions also changes. Due to this, conductamdbeo

solution also change.

Conductometric titration is a method of volumetric analysis based on thengh in conductance of thg
solution, at the equivalence point (or end pointirdy titration).when the mobility of ions decreasbe
conductivity also decreases. A titration in whidlactrical conductance of a solution is measurednduthe

course of titration known as conductometric titati

Advantages over volumetric titrations:

More accurate results are obtained because thpantis determined graphically.
Titration can be carried out along with voloredusiain.

These are successful even in weak acids and Stiases.

This method which gives accurate results even wehk acids against weak bases.
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Experiment — 11 [ Date: ]

Determination of Conductontec titration between strong acid and strong base
Aim:-
To determine the concentration of strong acid usingng base

Apparatus and Chemicals required:-

Analytical balance, weight box, 100ml volumetriadk, funnel, pipette, wash bottle, oxalic acid
Sodium hydroxide, HCI distilled water.

Theory:-

Conductivity of the solution based on

1. The number of free ions,
2. Charge on the free ions

3. Mobility of the ions in the solution.

The electrical conductivity istieely due to the movement of ions.At first the dantivity of acid
solution is high but on titrating strong acid likkCl with strong base like NaOH ,the mobility of Hons
decreases, conductivity decreases and finally ibh reacts with OHion forms water,which is a
nonconducting molecule ,this point can be calle@@sivalence point ( the point at which neitherdaoor
base).on further addition of NaOH the Okbncentration increases, there is a mobility asio the solution

the conductivity increases. The conductance plo#gdinst the volume of solution and the end pasnt| i

determined graphically in case of HCl and NaOHrtketralization of HCl is
HCI + NaOH — NaCl + H,O
In this reaction the fast moving"Hons are replaced by slow moving Na+ ions. Theeefoonductance

between decreases sharply. All the HCI is neutdliZTlhe conductance increases sharply due toi@is.

Part-1:

Procedure:-

Standardization of NaOH solution using 0.1N Oxali@acid:-

Burette: - The burette is cleaned first with distilled waded filled with NaOH, without any air bubbles.
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Conical Flask: - Conical flask is washed with distilled water ahdn pipette out 10ml of oxalic acid solutio
into the conical flask.
Indicator: - 2 or 3 drops of Phenolphthalein indicator.
End Point: - colorless to pale pink

The conical flask is placatler the burette on a glazed tile, then the NaGasgmt in
the burette is slowly rundown by shaking the canifileesk in clockwise direction continuously, thérdition is
continued until a color change colorless to patkpvhich is the endpoint. The experiment is repétethe

concurrent Readings are obtained.

SN Volume of oxalic acid Burette Readings Volume of
.No
Solution in ml Initial (a) Final (b) NaOH rundown in ml (b-a)
Calculations:-
Concentration of NaOH Solution is calculatsthg the equation
NV1=NV;
Oxalic acid

Concentration of Oxalic acid 1NO.IN
Volume of Oxalic acid solution \= 10ml

NaOH

Concentration of NaOH N

Volume of NaOH Y= ml (burette readings)
Concentration of NaOH gN= N;V1/ V2

= N
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Part-2:

Determination of strength of HCI using standard stution of NaOH
Procedure:
Burette: - The burette is cleaned first with distilled waded filled with NaOH, without any air bubbles.
Beaker- Beaker is washed with distilled water and then @ad of HCI, 5ml of distilled water.

The beaker containing solutions iatéd against NaOH solution on conductometer obdbere
Conductance values for every 0.5 ml addition oNONlaOH solution

Draw the graph, plotting on x-axis —volume &®H and on y-axis — conductance. Using
the Equivalence point , calculate the Conceiotnadf HCI.

Volume of sodium Conductance Volume of sodium Conductance
S.No hydroxide S.No hydroxide
0-1 0-1
(ml) (ml)

1. 0.5 13. 6.5

2 1.0 14. 7.0

3. 1.5 15. 7.5

4 2.0 16. 8.0

5. 2.5 17. 8.5

6. 3.0 18. 9.0

7 35 19. 9.5

8. 4.0 20. 10.0

0. 4.5 21. 10.5

10. 5.0 22. 11.0

11. 55 23. 11.5

12. 6.0 24. 12.0
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Calculations:-

HCI

Concentration of HCIN= N
Volume of HCI solution Y= 10 ml

NaOH
Concentration of NaOHAMN N

Volume of NaOH Y= ml

Concentration of HCI solution gN= N,V/ V3

= N

= gm

Report:-
The Concentration of HCI gN= N

The strength of HCL solution = gm

Engineering Chemistry Lab @Lendi

The strength of HCI solution = 3NX Equivalent weight of HCL(36.5 g/lit)
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Strong Acid — Strong Base

Conductometric Titration
60
50
40
==@=Conductance (ms)
30 HCL
20 =l Conductance (ms)
NaOH
10
0 T v T T 1
0 10 20 30 40

Conclusion:

1. CO1to CO6 and PO1, PO2, PO7, PO9 is attained.

2. The students would be aware of instrumental metbbdbemical analysis.

3. Students acquire the skill to determine the condiigiof acid base using conductivity metarthe
real lab.

Precautions:
1. Gentle handling of the Instrument

2. The electrode is always dipped in distilled watéew not in use.
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VIVA QUESTIONS

1. Explain Conductivity, Molar Conductivity, And Specific Conductivity & Equivalent Conductivity?
Answer: the reciprocal of resistance is called conduaanc conductivity. Electrical conductivity or
specific conductanceis a measure of a material’s ability to conductetectric current. When an electricg
potential difference is placed across a condu@tomovable charges flow giving rise to an eleatticrent
Molar conductivity is defined as the conductivity of an electrolytelufon divided by the molar
concentration of an electrolyte, and so measuresefficiency with which a given electrolyte condc
electricity in solution. Its units are Siemens pster per morality, or Siemens meter-squared pde.ifoe
usual symbol is capital lambda,or Ap.

Equivalent conductivity: Property of an electrolyte, equal to the spectonductance divided by the
number of gram equivalents of solute per cubicineter of solvent.
2. What do you Mean by Cell Constant?

Answer: the ratio of distance between conductometriatitin electrodes to area of the electrodes, meast
from the determined resistance of a solution ofvkmgpecific conductance.
3. What Is the Principle of this Experiment?
Answer: determination of volume of the base required cahanetrically to find the concentration of give
acid sample.
4. What Could Be the Shape of the Graph?
Answer: v-shape.
5. What are the Units of Conductivity In Cgs and SiSystems?
Answer: Ohni*or mho, Siemens.
6. What Is the Equivalent Mass Of Oxalic Acid?
Answer: 63
7. How Can You Arrive at that Value /
Answer: its molecular mass is 126. Basicity is 2 So
Equivalent weight = (molecular weight) / basicity.
Equivalent weight = 126 / 2
=63
8. When Strong Acid Combines With A Strong Base. Wéit Type Of Reaction Occurs?
Answer: acid and base combines to form salt and watez.r&éhction is called as neutralization reaction.
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9. Name the Apparatus used for this Method?

Answer: the conductivity meter with a conductivity cell.

10. How Conductance is related to the concentratioof the lons?

Answer: the specific conductance is proportional to theoentration of ions in it.

11. How the End Point for particular Reason Is Calalated using this Titration Method?
Answer: on plotting a graph between conductance and weloimthe base, the point of intersection of tf
straight lines gives the end point.

12. Why Conductance Decreases On Addition Of NaOHmd HCI ?
Answer: during the titration the fast moving hydrogensare replaced by the slow moving Sodium ions, a
result the conductance of the solution decreases.
13. What Is the Unit for Resistance?

Answer: the unit for resistance is Ohm.

14. What is the Equivalent Mass of Hcl?

Answer : Equivalent mass of HCL is 36.5

15. What is the Equivalent Mass of NaOH ?
Answer: equivalent mass of NaOH is 40.
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Experiment — 12
Determination Cdactometric titration between strong acid and weakase
Aim:-

To determine the concentration of weagebusing strong acid

Apparatus and Chemicals required:-

Analytical balance, weight box, 100ml volumetitask, funnel, pipette, wash bottle, oxalic acid
sodium hydroxide,HCI,NMDH distilled water.

Theory:-

The initial conductivity is high beaaustrong acid completely dissociate into" Hons and ionic
conductivity is 350when ammonium hydroxide is addsdtitrant, the OHions and H Reacts to produce
water and the number Of'Hons decreases and conductivity gradually decseafter every 0.5ml addition
after the end point.

When all the Hlons are reacted further addition of poorly iodizZnmonium hydroxide does not caus
appreciable change in the conductance due to wesk b
HCl + NH4,OH — NH,CI + H,O
Part-1:
Procedure:-
Standardization of HCI solution using 0.1N NaCOs3:-
Burette: - The burette is cleaned first with distilled weaed filled with HCI, without any air bubbles.

Conical Flask: -Conical flask is washed with distilled water ahdn pipette out 20ml of N&O;

Solution into the conical flask and add 2 or 3 dropMethyl Orange indicator.

Indicator: - Methyl Orange

End Point: - yellow to red
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The conical flask is placed under the bereth a glazed tile, then the HG

present in the burette is slowly rundown by shakhegconical flask in clockwise direction continsby the
titration is continued until a color change yelltovred which is the endpoint. The experiment iseded till

the concurrent readings are obtained.

Burette Readings
SN Volume of NaCQO; Volume of HCI
. O - - -
Solution in ml Initial (a) Final (b) rundown in mi(b-a)
Calculations:-

Normality of HCI is calculated using the equation
NV1=NoV>

NaCOs3

N1,Normality of NaCO; = 0.1 N

V1,Volume of NaCOssolution = 20ml

HCI

N2, Normality of HCI = ?

V2, Volume of HClI = ml (burette readings)

Normality of HCI (N)) = N1/ V>

Part-2:

Determination of strength of NH,OH using standard solution of HCI

Procedure:-

Burette: - The burette is cleaned first with distilled waded filled withNH,OH, without any air bubbles.
Beaker- Beaker is washed with distilled water and then %aa of HCI, 5ml of distilled water.

Indicator: - 2 or 3 drops of Phenolphthalein indicator
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End Point: - colorless to pale pink
The beaker containing solutionitiated against NaOH solution on conductometeenles
the conductance values for every 0.5 ml addisioiNH,OH solution and calculate the conductance
Draw the graph, plotting on x-axis —volume of )M¥H and on y-axis —corrected

conductance. using the Equivalence point, calcubeeoncentration of HCI.

Volume of Volume of
S No Ammonium Conductance S No Ammonium Conductance
' hydroxide Q-1 ' hydroxide Q-1
(ml) (ml)
1 0.5 13. 6.5
2 1.0 14. 7.0
3. 15 15. 7.5
4 2.0 16. 8.0
5 25 17. 8.5
6. 3.0 18. 9.0
7 35 19. 9.5
8. 4.0 20. 10.0
0. 45 21. 10.5
10. 5.0 22. 11.0
11. 5.5 23. 11.5
12. 6.0 24. 12.0
Calculations:-
HCI

Concentration of HCIBl= N
Volume of HCl solution ¥= ml
NH4OH

Concentration of NjDH Ny =? N
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Volume of NH,OH V, = 10 ml (burette readings)

Concentration of NFDH solution (N) = N3V3s/ V4
= N
The strength of HCL solution = 3NX Equivalent weight of HCL(36.5 g/lit)

= gm
Report:-
The Concentration of HCI §N= N
The strength of HCL solution = gm
Strong Acid-Weak Base
Conductometric Titration
60
50
40
==& Conductance (ms)
30 HCL
20 = Conductance (ms)
NH40H
10 ¢
O T T 1
0 10 20 30 40
Conclusion:

1. CO1 to CO6 and PO1, PO2, PO7, PO9 is attained.

2. The students would be aware of instrumental otstlof chemical analysis.

3. Students acquire the skill to determine the aohdity of acid base using conductivity meteithe real lab.
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Precautions:
1. Gentle handling of the Instrument

2. The electrode is always dipped in distilled watben not in use.

VIVA QUESTIONS

1.Explain Conductivity, Molar Conductivity, And Specific Conductivity & Equivalent Conductivity?
Answer: the reciprocal of resistance is called conduaanc conductivity. Electrical conductivity or
specific conductanceis a measure of a material’s ability to conductetectric current. When an electricg
potential difference is placed across a condu@®movable charges flow giving rise to an electticrent

Molar conductivity is defined as the conductivity of an electrolytdution divided by the molar
concentration of an electrolyte, and so measuresefficiency with which a given electrolyte condc
electricity in solution. Its units are Siemens psgter per morality, or Siemens meter-squared pde.ifoe
usual symbol is capital lambda,or Anm.

Equivalent conductivity: Property of an electrolyte, equal to the specdonductance divided by the
number of gram equivalents of solute per cubicingter of solvent.
2. What do you Mean by Cell Constant?

Answer: the ratio of distance between conductometriatitn electrodes to area of the electrodes, meast
from the determined resistance of a solution ofvkmgpecific conductance.

3. What Is the Principle of this Experiment?

Answer: determination of volume of the base required cahanetrically to find the concentration of give
acid sample.

4. What Could Be the Shape of the Graph?

Answer: v-shape.

5. What are the Units of Conductivity In Cgs and SSystems?

Answer: Ohni*or mho, Siemens.

6. What Is the Equivalent Mass Of Oxalic Acid?

Answer: 63

7. How Can You Arrive at that Value /

Answer: its molecular mass is 126. Basicity is 2 So

Equivalent weight = (molecular weight) / basicity.

Equivalent weight = 126 / 2= 63
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8. When Strong Acid Combines With A Strong Base. Wétt Type Of Reaction Occurs?

Answer: acid and base combines to form salt and watez.réhction is called as neutralization reaction.
9. Name the Apparatus used for this Method?

Answer: the conductivity meter with a conductivity cell.

10. How Conductance is Related to the concentratioof the lons?

Answer: the specific conductance is proportional to thieoentration of ions in it.

11. How the End Point for aParticular Reason Is Calulated Using this Titration Method?

Answer: on plotting a graph between conductance and welomthe base, the point of intersection of t
straight lines gives the end point.

12. Why Conductance Decreases On Addition Of NaOHmd Hcl ?
Answer: during the titration the fast moving hydrogendare replaced by the slow moving Sodium ions, a
result the conductance of the solution decreases.
13. What Is the Unit for Resistance?

Answer: the unit for resistance is Ohm.

14. What is the Equivalent Mass of Hcl?

Answer : Equivalent mass of HCL is 36.5

15. What is the Equivalent Mass of NaOH ?
Answer: equivalent mass of NaOH is 40.
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Potentiometric Titrations
Introduction
When a metal chloride is dippeda solution containing its own ions, there af® topposite
process which takes place at the metal solutiontjom. The metal atoms have a tendency to passtheto
solution inthe form of metal ions. For a mono vélewtal ‘M the process can be represented as

M-eM" or M—>M" +e

At the same time, the metal ion's pdesent in the solution have a tendency to gehdigjed on the

surface of the metal chloride.This process is knawion discharged process and can be represented a

M +é 5> M

When a metasl is placed in the solutioitions, ion formation of and ion discharge pracedkes place
out at different rates .But after some time the rat formation of ions become equal to the rateheir

discharge.

The electrode is then said to be in equilior and the potential is required under such caoits

referred to as its reversible potential which isvwh by "E’ is given by

E = E +(RT/nF) InM™

Where E = Standard electrode potential
mvalency of the metal ion
Faraday
[Sas constant
Temperature
"M Activity of metal ion in solution
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Experiment — 13

Determination of Potentiometcititration between Strong acid and Strong base

Aim:-
To determine the concentration of strong acid hghiaric acid using standard solution of strong ebssdium

hydroxide using electrode.

Apparatus and Chemicals required:
Sodium hydroxide solution (0.1N), oxalic acid sauat(0.1N), Hydrochloric acid (0.1N)
Principle:-
The potentiometric titrations are the titrationsiethinvolve the measurement of electrode potenti
with the addition of titrant. The potential of aretirode depends upon the concentration of theDaring in a
itration with titrant there is a change in ionmncentration which can be followed by measuringgbeential
of a suitable indicator electrode.

A simple arrangement for a manuateptometric titration is a reference electrodegicator
electrode. Which are connected to an electronitmater which is measured in milli volts. The emftbé
indicator electrode changes gradually with the ghaf concentration of ions caused by the addiiotitrant
from the burette .The equivalence point is indidatg a sharp change in electrode potential. Thereate
electrode gas a constant value.

The equivalence point can be tiy plotting a graph between the cell emf andvibleme titarnt
added frome the burette.the steepest portion afuhee indicates the equivalence.
Procedure:-
1. Standardize the sodium hydroxide solutiongistandard oxalic acid solution with phenolphtimale
as indicator.
2. Standardize the stock solution of hydroclslagid using standard sodium hydroxide solution and
Phenolphthalein as indicator.
3. Prepare 100ml 0.1N HCI solution from the ktsalution by exact dilution.
4. Take 10ml of 0.1N HCI solution into a 100rellixer using a burette or a pipette.Add 40ml of

distilled water with measuring jar.
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5. Introduce the electrode into the solution emdnect them to the terminals of the potentiometer

6. Note down the emf of the cell against 0.0 of sodium hydroxide.

7. Fill the burette with standard NaOH.

Perform a pilot titration by addiNgOH to the experimental solution in one ml poTs
And noting down the corresponding emf values faheaddition .make sure that the solution is uniform
After each addition by stirring it well using a gtarod or magnetic stirrer.Locate the endpoint wileere is a
large change in the emf of the cell.
Now an accurate tibmtcan be performed by repeating gall the stepwealbut adding

only 0.1ml portions of sodium hydroxide in the wle range where jump in cell potential has occuinete
previous pilot titration.

Tabulate the results in the format given

VOLUME OF POTENTIAL OF THE VOLUME OF POTENTIAL OF THE
NaOH added in ml | ELECTRO CHEMICAL NaOH added in ml | ELECTRO CHEMICAL
V) CELL against SCE,Milli V) CELL against SCE,Milli
volts(E) volts(E)
0.0 11.0
1.0 12.0
2.0 13.0
3.0 14.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
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Draw a sigmoid titration plot of cell potertegainst volume of sodium hydroxide added.Note midlae
volume of NaOH "X" ml corresponding to the end pitiere there is aq large change in the cell emf.
volume of NaOH "X" ml corresponding to the end pitiere there is aq large change in the cell emf.
Calculations:

Calculate the strength of HCI using the formulaNV= V,N,

HCI

Concentration of HCI & ? N

Volume of HCI solution Y= 10ml

NaOH

Concentration of NaOHJ N 0.1 N
Volume of NaOH Y= 10 ml
Concentration of HCI (N = NoVa/ V1

= N
The strength of HCL solution = 3NX Equivalent weight of HCL(36.5 g/lit)
= 0.1X36.5
= gm
Report:-
The Concentration of HCI g\= N
The strength of HCL solution = gm
Conclusion:

1. CO1l to CO6 and PO1, PO2, PO7, PQO9 is attained..
2. The students would be aware of instrumental otstlof chemical analysis.

3. Students acquire the skill to determine the maibof acid base using potentiomeitethe real lab.
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Precautions:
3. Gentle handling of the Instrument
4. The electrode is always dipped in distilled watéew not in use.
VIVA QUESTIONS

1. What is Potentiometric Titration ?
Answer: the volumetric titration which involves the detenation of strength of given solution by measurir
electrode potentials is called potentiometric titras.
2. What is the Electrode Potential?

Answer: the electrode potential is the tendency of actedee to lose or gain electrons when dipped in
solution of its own ions.

3. What is the Reduction Potential?

Answer: the reduction potential is the tendency of actetele to gain electrons when it is dipped in aitsoh
of its own ions.

4. What is the Oxidation Potential?

Answer: the oxidation potential is the tendency of arceetale to lose electrons when it is dipped in atsah
of its own ions.

5. What is Reference Electrode?

Answer: the electrode whose potential is already knowra(bitrarily fixed) and is used as reference talfi
out the electrode potential of another electrodmliked reference electrode.

6. What is the Indicator Electrode?

Answer: the electrode with which EMF is measured by cating it to standard reference electrode is call
indicator electrode.

7. What is the Effect of Temperature on Emf of an dknown Solution?

Answer: as the temperature increases, the EMF of theigolalso increases.
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Experiment — 14

Determination of Potentiometcititration between Strong acid and Weak base

Aim:-
To determine the concentration ofrsgracid hydrochloric acid using standard solutibmveak base

ammonium hydroxide using electrode.

Apparatus and Chemicals required:
Ammonium hydroxide solution ( 0.1N),oxalic acidswbn (0.1N ), Hydrochloric acid (0.1N)

Principle :-

The potentiometric titrations are the titrationsiethinvolve the measurement of electrode potentials
with the addition of titrant. The potential of aretirode depends upon the concentration of theDaring in a
titration with titrant there is a change in iog@ncentration which can be followed by measurirgggbtential
of a suitable indicator electrode.

A simple arrangement for a manuateptometric titration is a reference electrodegicator
electrode. Which are connected to an electronitmater which is measured in milli volts. The emftbé
indicator electrode changes gradually with the ghaf concentration of ions caused by the addiiotitrant
from the burette .The equivalence point is ingideby a sharp change in electrode potential. €fexence
electrode gas a constant value.

The equivalence point can be tiy plotting a graph between the cell emf andvibleme titarnt

added frome the burette.the steepest portion afuhee indicates the equivalence.

Procedure:-
1. Standardize the Ammonium hydroxide solutising standard oxalic acid solution with
Phenolphthalein as indicator.

2. Standardize the stock solution of hydroclkslagid using standard ammonium hydroxide solution

and Phenolphthalein as indicator.

3. Prepare 100ml 0.1N HCI solution from the ktsalution by exact dilution.

4. Take 10 ml of 0.1N HCI solution into a 100melaker using a burette or a pipette. Add 40ml of
distilled water with measuring jar.
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5. Introduce the electrode into the solution emdnect them to the terminals of the potentiometer
6. Note down the emf of the cell against 0.0ire of ammonium hydroxide.
7. Fill the burette with standard NEIH.

Perform a pilot titration by addiNgi,OH to the experimental solution in one ml portions

And noting down the corresponding emf values faheaddition .make sure that the solution is uniform

After each addition by stirring it well usiagglass rod or magnetic stirrer. Locate the endpohere there
is a large change in the emf of the cell. Now acueate titration can be performed by repeating talsteps
above but adding only0.1ml portions of ammonium rbydle in the volume range where jump in ce
potential has occurred in the previous pilot titnat

Tabulate the results in the format given

VOLUME OF POTENTIAL OF THE VOLUME OF POTENTIAL OF THE
NH4OH added in ml | ELECTRO CHEMICAL | NH,OH added in ml | ELECTRO CHEMICAL
(V) CELL against SCE,Milli V) CELL against SCE,Milli
volts(E) volts(E)
0.0 11.0
1.0 12.0
2.0 13.0
3.0 14.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0

Draw a sigmoid titration plot of cell potential agst volume of Ammonium hydroxide added.Note down
the volume of NHOH “X" ml corresponding to the end pint where thsraq large change in the cell emf.
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Calculation
Calculate the strength of HCI using the formula \LENV,N,

HCI
Concentration of HCIN= ? N

Volume of HCI solution Y= 10ml

NH,OH
Concentration of NMODH N, = N
Volume of NHOH Vo, = ml
Concentration of HCI (M= NoV2/ Vq
= N

The strength of HCL solution = 38 Equivalent weight of HCL(36.5 g/lit)
= gm

Report:-

The Concentration of HCI gN= N

The strength of HCL solution = gm

Conclusion:

1. CO1to CO6 and PO1,PO2,PO7,PO9 is attained.

2. The students would be aware of instrumental metbbdhemical analysis.

3. Students acquire the skill to determine the po&tofi acid base using potentiomeiethe real lab.
Precautions:

1. Gentle handling of the Instrument

2. The electrode is always dipped in distilled waté&ew not in use.
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VIVA QUESTIONS

1. What is Potentiometric Titration ?

Answer: the volumetric titration which involves the detenation of strength of given solution by measurir
electrode potentials is called potentiometric titras.

2. What is the Electrode Potential?

Answer: the electrode potential is the tendency of actedee to lose or gain electrons when dipped in
solution of its own ions.

3. What is the Reduction Potential?

Answer: the reduction potential is the tendency of actetele to gain electrons when it is dipped in aitsoh
of its own ions.

4. What is the Oxidation Potential?

Answer: the oxidation potential is the tendency of arceetale to lose electrons when it is dipped in atsah
of its own ions.

5. What is Reference Electrode?

Answer: the electrode whose potential is already knowra(bitrarily fixed) and is used as reference twlfi
out the electrode potential of another electrodmliked reference electrode.

6. What is the Indicator Electrode?

19

Answer: the electrode with which EMF is measured by cating it to standard reference electrode is called

indicator electrode.
7. What is the Effect of Temperature on Emf of an dknown Solution?
Answer: as the temperature increases, the EMF of theigolalso increases.
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Experiment — 15
Deternaition of Zinc using standard EDTA solution

Aim:-

a) Standardization of the EDTA solution using standartt sulphate solution.

b) Determination of zinc using standard EDTA.
Apparatus:-
Burette, pipette, burette stand, glazed tilejacarflask,
Chemicals required:-
0.1M Standard zinc sulphate solution, EDTA solutiAmmonia buffer, Erichrome Black T indicator.

Principle:-
Metal ions form a complex witBEA according to the equation
M EBT > M-EBT complex
Wine -red
M-EBT complex + EDTA> M-EDTA complex + EBT

STABLE complex blue
The completion of the reactionvitn M and EDTA is detected by the use of metal ion irtdica
namely Eriochrome Black T. Initially, when thé' Bf the medium maintained at'©7to11 the metal ion

combine with indicator to form metal indicator cdepwhich appears as a wine red color. Near thepeint,
EDTA breaks the metal indicator complexation, résglin the formation of metal-EDTA complex. Herate
the end point, the liberated free indicator yieddslue color to the solution. Thus the end poira fene, sharp

change from wine red to blue color.
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Procedure:-

Standardize the EDTA solution using standard zinc@phate solution.

Burette: - The burette is washed with distilled water, #meh fills it with EDTA without air bubbles.

Conical Flask: - Conical flask is washed with distilled water amern pipette out 20ml of Zinc sulphat
solution into the conical flask and then add 3lGframmonia buffer solution, 3-4 drops of Erich@mlack
T indicator.

Indicator: - Erichrome Black T indicator.

Endpoint: - wine red to blue color.

To the conical flask contag Zinc sulphate, ammonia buffer solution, Eraohe Black T
indicator is placed under the burette on a glaitedthen the EDTA present in the burette is slomigdown
by shaking the conical flask in clockwise directioontinuously, the titration is continued until tbelor
changes from wine red to blue color which is thelpmint. The experiment is repeated until concurre

readings are obtained.

SN Volume of Zinc Sulphate¢ Burette readings Volume of EDTA solution
.No

solution (M) in ml Initial Final rundown (\%) in ml

Calculations:-

The Molarity of EDTA solution can be calculatedrfréhe formula VM3 = VoM»
Zinc sulphate
Volume of zinc sulphate solutiom\= 20.0 ml

Molarity of zinc sulphate solution M=0.1M
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EDTA
Volume of EDTA solution Y= ml

Molarity of EDTA solution M =7?
Molarity of EDTA M, = M1V1
N

= M

b) Determination of Zinc present in the solution
The zinc solution given in the 100ml volumetricsktais dilute up to the mark and mix well to mak

the uniform solution

Burette: - The burette is washed with distilled water, #meh fills it with EDTA without air bubbles.

Conical Flask: - Conical flask is washed with distilled water amert pipette out 20ml of Zinc sulphat

solution into the conical flask and then add 3lGframmonia buffer solution, 3-4 drops of Erich@mlack

T indicator.

Indicator: - Erichrome Black T indicator.

Endpoint: - wine red to blue color.

To the conical flask containing Zinc sulphate, amraduffer solution, Erichrome Black T indicatorkced

under the burette on a glazed tile, then the EDTdésent in the burette is slowly rundown by shakimg

conical flask in clockwise direction continuoustie titration is continued until the color chandesn wine

red to blue color which is the endpoint. The experit is repeated until concurrent readings arerdda

SN Volume of Zinc Sulphate Burette readings Volume of EDTA solution
.No

solution (\5) in ml Initial Final rundown (\4) in mi
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Calculations:-

The Molarity of EDTA solution can be calculatedrfrdhe formula ¥M3 = V,;M4
Zinc sulphate
Volume of zinc sulphate solutions\= 20.0 ml

Molarity of zinc sulphate solution 4= 0.1M
EDTA
Volume of EDTA solution \ =

Molarity of EDTA solution M, =

Molarity of EDTA M; = MsV4

Amount of zinc ion present in 100 ml of the giwarknown solution = MX 65.38 X 100g
1000

= gm

Result:-
The amount of zinc ion present in given 100ml sofut gm.
% of error =
S.No Given Obtained Given-Obtained X 100

Given

79

Engineering Chemistry Lab @Lendi




lendr

Conclusion:

1. CO1lto CO6 and PO1,PO2,PO7,PO9 is attained.

2. Students understand the apparatus used for aotitrat

3. Students acquire the skill to perform the Compleawio-titration in the real lab.
4. Students acquire the skill to determine the comaéinh of metals in the real lab

Precautions:

1.

o~ 0D

Pipptteing as to be accurate in order to avoid €xeeldition of the titrating agent..

Reading should be taken to avoid the parallax error

The titration should be placed on white paper emtdy properly the color change at the end point.
All the glass apparatus should be washed thorougtthydistilled water before use.

They should not be any leakage in the burette.

VIVA QUESTIONS

1. What is the full form of EDTA & EBT Indicators?

Answer: Ethylene diamine tetra acetic acid & EriochromadB-T.

2. What is the Principle in EDTA titrations?

Answer: Ca?or Mg can form complex with EDTA (also with EBT).
3. Give The Structures Of EDTA & EBT?

Answer: refer theory and principle.

4. Why EBT Indicator should be used in Basic Mediurfa

Answer: it can exhibit color changes in basic medium.

5. Which Buffer is used in this Titration?

Answer: Ammonium buffer.
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Experiment — 16 [ Date: ]

Determination of Vitamin-C
Aim:- To determine the Vitamin — C concentration in fjuites.
Introduction:-

Vitamin — C or ascorbic acid is a water soluafgioxidant that plays a vital role in
protecting the body from infection and diseaseés kln essential antioxidant needed by the humawy. bbb
not synthesized by the human body and therefore bmiacquired by the human body and therefore tmis
acquired from dietary sources — primarily fruitslaregetables.

The chemical structure and antioxidant actiomasforbic acid are illustrated in th

redox half equation below

. OH oH
2 FaH E e
o 3 C.,‘- HO %l
% ey —0H St ey OH
ﬁ:ﬂﬂ *QHTF Do = J;F:CHE
o H
8] o
ZeH: e, dehydroascorbic acid CeH: O, ascorbic acid

This method determines the Vitamin — C concéioinan a solution by a redox titration using iogirAs the
iodine is added during the titration, the ascoduitl is oxidized o dehydroascorbic acid, whileitigine is

reduced to iodine ions.

Ascorbic acid +4 = 21"+ dehydroascorbic acid
Once all the ascorbic acid has been oxidizede®oess iodine is free to react with the star
indicator, forming the blue-black starch-iodine gdex. This is the endpoint of the titration. Thethoal is

suitable for use with Vitamin — C tablets, frestpackaged fruit juices and solid fruits and vegkesb

Chemicals required:-

0.005 M lodine solution
Weigh 2 gm of potassium iodide into a 100 mikeeaWeigh 1.3 gm of iodine and ad
it to the beaker. Add a few ml of distilled watemaswirl for a few minutes until iodine is dissotivel ransfer

iodine solution to a 1 L volumetric flask, makingrs to rinse all traces of solution into the voldnosflask
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using distilled water. Make the solution up td_Imark with distilled water. The concentration thie
prepared iodine solution can be more accuratelgradebed by titration with a standard solution ofgssium
thiosulphate using starch indicator.
0.5% starch indicator solution
Weigh out 0.25 gm of soluble starch and add &Gonl of near boiling water in a 100 ml conicakka

Stir to dissolve and cool before using.

Sample preparation:-

For Vitamin C tablets:  Dissolve a single talate100 ml of distilled water
For fresh fruit juice: Strain the juicedluigh cheese cloth to remove seeds and pulp whigh ma
Block pipettes.
For packaged fruit juice: This may also needdatrained through cheese cloth if it containg @fo
Pulp or seeds.
For fruits and vegetables: Cut a 100 gm samplesntall pieces and grind in a mortar and pestle. Add
10 ml port®of distilled water several times while grindihg sample,
Each timesdeting off the liquid extract into a 100 ml volutme flask.

Finally, strain the groundif/ vegetable pulp through cheese cloth, rinsifige pulp with a
few 10 ml portions of water and collecting allfdte and washings in the volumetric flask. Makedktacted
solution up to 100 ml with distilled water.

Procedure:-

Pipette 20 ml aliquot of the sample solutioroiat250 ml conical flask and add abo
150 ml of distilled water and 1 ml of starch indmasolution. Titrate the sample with 0.005 M ioglisolution.
The endpoint of the titration is identified as first permanent trace of a dark blue-black coloue do the
starch-iodine complex. Repeat the titration withtifer aliquots of average volume of iodine solutised
from concordant titers.

The average titre volume should ideally be mtange of 10-30 ml. if the titre require
for a 20 ml aliquot of sample solution is well adesthis range then a larger or smaller aliquotina should
be chosen. If the volume of the titre is too laite the standard. If the titre volume is togthidilute the

sample.

82

Engineering Chemistry Lab @Lendi

it




lendr

Calculations:-
Volume of the iodine solution consumed in ml =
Molarity of iodine solution (M) =

Volume of sample solution taken (x ml) =

Molarity of sample solution = Molarity of iodine Xolume of iodine

Volume of the sample solution

Amount of Vitamin C in 100 ml = Molarity X Eq.Wt. f{&iscorbic acid
10

Then calculate the concentration of Vitamin C incpatage of weight.

Report:-
Sample Name: .........cocoovveiiiiinnnnn
The concentration of Vitamin C in sample (fruitsfiuit juices) = ....... %

Conclusion:

1. CO1to CO6 and PO1,PO2,PO7,PO9 is attained.
2. Students understand the apparatus used for aotitrat
3. Students acquire the skill to determine the Vitami@ concentration in fruit juices in the real lab.

Precautions:
1. Pipptteing as to be accurate in order to avoid €xeedition of the titrating agent..
Reading should be taken to avoid the parallax error
The titration should be placed on white paper emtdy properly the color change at the end point.
All the glass apparatus should be washed thorougtthydistilled water before use.

o~ WD

They should not be any leakage in the burette.
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VIVA QUESTIONS
1. What is the other name for the Vitamin-C?
Answer: Ascorbic Acid
2. What is meant by Ascorbic Acid?
Answer: It is an antioxidant
3. Deficiency of Vitamin-c lead to what type of disase?
Answer: Scurvy.
4. What are the characteristics of the scurvy?
Answer: Abnormalities in the bones and teeth.
5. What are main sources of Vitamin-C?
Answer: Raw citrus fruits and their juices.
6.How can you determine the vitamin —C in food?
Answer: By redox titration.
7.What is meant by redox titration?
Answer: Any chemical reaction which involves oxidation aeduction.
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B.ADVANCED EXPERIMENTS
1. VISCOSITY
Aim: To determine the viscositf oil by red wood viscometer

[ pate: ]

Apparatus: Red wood viscosity meter, stop watch, kohlruskkila
Chemicals required: Given sample of lubricant.
Principle:
Viscosity of liquid is generally determined ugipoiseuille’s equation. The viscositf oil is determined by
measuring the time taken for a given quantity éfteiflow through an orifice of standard dimensichge

viscometers commonly used are saybolt viscometéreshwood viscometer.

Procedure:

1. Clean the viscometer cup properly dry it to reeany traces of solvent.

2. Level the viscometer with the help leveling sese

3. Fill the outer bath for determining the tem@@atC and below.

4. Place the ball valve on the jet to close it padr the test oil into the cup up to the tip ofiaador.
5. Place the clean dry kohl rush flask immediabsipw and directly in line with discharging jet.
6. Insert a clean thermometer and a stirrer irctheeand cover it with lid.

7. Heat the water filled in the slowly with congtatirring. When the oil in the cup attains a degir

temperature, stop the heating.
8. Lift the ball valve and start the stop watchfwim the jet flows into the flask.
9. Stop the stop watch when the lower meniscubebil reaches the mark on the neck of receiviagkfl
10. Record the time taken for the 50ml of the ollert in the flask.
11. Repeat the experiment to get more readings.
Tabular form:

S.No Sample Oil Viscosity(seconds, Red wood visdene

Result Viscosity of given oil sample
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Conclusion:

1. CO1to CO6 and PO1,PO2,PO7,PO9 is attained.
2. The students able to determine the Viscosity &inithe real lab.

Precautions:

1. Always a fresh portion of the oil sample shouldulsed.
2. The thermometer bulb should dip into the oll

3. Fill the outer bath with water.
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2.FLASH POINT AND FIRE POINT [ Date: ]

Aim: To find the flash point and fire point of the giveihsample by using Cleveland's apparatus

Definition:
Fire Point is the lowest temperature at wlapbplication of test film causes the material toitgyand burn

at least for 5 secs under specified conditionséatést.

Apparatus:

Cleveland's apparatus, thermometer, Oil sampledipdiesel and kerosene etc )

Procedure:
The oil cup is filled with sample , so that the suns is exactly at the filling line at roon
temperature.Care is taken that no sample is abwwdilting line or on the out side of the apparatire
sample is heated by adjusting the energy reguaidhat the raise in temperature doesnot exceed/mii
till the temperature reaches approximately 37.2<3than the flash point of the sample.There dfterate of
the heating is decreasing for atleast the last 286w the flash point is reached it shall not bssthan
5°C/min.However if the flash point of the givensoifire lower than 65°C,the rate of heating shouw g
2°C/min rise in the beginning and 0.5°C/min in fistage.The test flame is applied and the flasimtpisi
obtained.After determine the flash point heatingastinued so that the rise in temperature is raaiatl at
the specific rate and rise point is obtained .Txgeement with oil is continue until the successmimum

temparatres are equal.

Observations:

S.No Sample used Flash Point Fire point

Result: The fire and flash point of the given oil sample
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Conclusion:
1. CO1to CO6 and PO1, PO2, PO7, PO9 is attained.
2. The students able to determine the ignition tentpezaof oils.
Precautions:
1. As moisture effects the flash point,all the paftthe cup and its accessories should be dried befor
placing oil in the cup.
Always a fresh portion of the oil sample shouldused.
A second determination on the same portion oftalgs a higher flash point.
The thermometer bulb should dip into the oil.

For applying the test flame, the slide should @earopen slowly and closed quickly.

2.
3.
4.
5.
6.

Stirring should be discontinuing during the apima of the test flame.
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