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Scope
This course is an introduction to chemistry la anic chemistry and
laboratory techniques. The course presents the p eparation, purification

Objectives
The student will be able to

2. Purification of organic g@mpounds by crystallization using the following solvents:
a. Water,  b. Alcohol, c. Alcohol-Water
3. Determination of the melting points of unknown organic compounds.
4. Effect of impurities on the melting point — mixed melting point of two unknown organic
Compounds
5. Determination of boiling point of liquid compounds. (boiling point lower than and more
than 100 °C by distillation)
6. Chromatography
a.Separation of a mixture of two amino acids by ascending paper chromatography




b.Separation of a mixture of two sugars by ascending paper chromatography
c.Separation of a mixture of 0-and p-nitrophenol or 0-and p-aminophenol by thin layer
chromatography (TLC)
7. Detection of extra elements
8. Organic Preparations
(i) Preparation of benzophenone oximes
(ii) Preparation of Phenyl benzoate
Suggested Readings:
Text Books:
1. Mann, F.G. & Saunders, B.C. (2009). Practical Or
Reference Books:
1. Furniss, B.S., Hannaford, A.J., Smith, P.W.G.
Chemistry. 5th Ed. Pearson.

Chemistry. Pearson Education.

. Practical Organic
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liquid compounds R2:241-243
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6 (i)  Preparation  of R1: 1040

benzophenone oximes

4 (i) Preparation of Phenyl
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4 Chromatography: Separation of
8 a mixture of two amino acids by R3:200
ascending paper chromatography
4 Chromatography: Separation of
9 a mixture of two sugars by R3:198
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10 4 Detection of Extra elements R1:1204-1210
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1 Checking the calibration of the thermometer 3
2 Determination of the melting point of the un
compound
3
4 Determination of boili

compound

Purificatio

12

15

17
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19

Separatigp’of a mixture of two sugars by ascending paper
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memsvesansaoss EXP. NO: 1 Calibration of the thermometer
Aim:

To calibrate a stem type thermometer and then use it to correct the air temperature of the
laboratory.

Introduction:

calibration can point and the boiling point of the water. This temperature

baths are called fixed'peints because’of that use as calibration markers for thermometer.

Procedure:
Thermometer identification:

First note the temperature range of the thermometer, note whether or not temperature in
thermometer is the total immersion or partial immersion type. Partial immersion thermometer will
have an immersion mark and are designed so that only that part is of the stem is exposed to the

temperature being measured. Total immersion thermometer is designed so that both the bulb and
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eemsvesanencoe s the entire liquid column must be exposed to the temperature being measured. Check

to mark sure that the liquid in the stem of the thermometer has not separated.

Calibration at the ice point of water:

Fill the spyroform container with crushed ice, added enough free cold distilled water to
cover the ice but not so much of water such that the ice floats. Thoroughly stir the ice water

mixture and hang your thermometer by stirring from a clamp

to a ring stand until it is

approximately insert into the ice water. Allow the temper@ture showp by the thermometer to
0°C.
Calibration at the boiling point of w.

Setup a hot plate with the 500ml flas
he flask about half

shquld be supported by a
clamp from the ring stand fil add a few boiling chips

to promote smooth boiling. e thermometer fr e ring stand as before such that the

equilibrium to been established. Make the appropriate reading.

Result:
Thermometer identification: temperature range =
Calibration at the ice point of water: thermometer reading =

Calibration at the boiling point of water
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(Established Under Section 3 of UGC Act, 1956 ) 1 BOIIIng pOInt Of Water =

2. Atmospheric pressure =
Air temperature =

Exp. No: 2  Determination of the melting point of the unknown organic compounds

Aim:

To determine the melting point of the given unknow:
Introduction:

The melting point of pure solid organi ) i I iSkic physical
properties along with molecular weight, boiling point, active i ity. ure solid

will melt reproducibly over a narrow

e of temperatC i egree C. The

process of determining this melting point is d@ne,on a mi 1mg of material;

the apparatus is very simple, consisting thermol a capillary tu old the sample in the

heating bath or melting point apparatus.

Melting point is determirege easons. If the pound is known one the melting

point will help tog€haracterize the sa ae.copipound is known then the melting point

is recorded in‘order to allow further cRaFécterization By others and finally the range of the melting

point i

dicative of the purity of the @@mpound. An impure compound will melt over a wide

rangé o eratUres. Recrystallization o compounds will purify it and melting point range
will decrease’\Ima entire_ragge will be displaced upward. For example: an impure
120 degre

A solid is considered pure if the melting point dose not changes after

sample might me
degree C-125.5 degree

to 124 degree C and after recrystallization melt at 125

recrystallization.

A crystal is an orderly arrangement of molecules in a solid. As heated is added to a solid,
the molecules will vibrate and perhaps rotate but still remain in solid .At a characteristic
temperature it will suddenly acquire the necessary energy to overcome the force that attracts one
molecule to another and it will undergo translational motion in other words; it will become

liquid.
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The forces by which one molecule is attracted to another include ionic
attraction, vanderwaal's forces, hydrogen bonding, and dipole-dipole attraction. Most but by no
means, organic molecules are converted in covalent in nature and melt temperature below 300
degree C. Typically inorganic compounds are ionic and have much higher melting point. eg:
sodium chloride melt at 800 degree C. lonic organic molecules often decomposed before melting,

as do compounds having strong hydrogen bonds such as sucros her factor being equal, large

molecules melt at higher temperature than small once. ng structural isomers the more

symmetrical will have the higher melting point.
Experimental procedure:
Apparatus:

Melting point apparatus

ally or can be made by drawing out12mm soft glass
tubing .The tub 8t part of the Bunsen burner flame until it is very soft and
being to sag. It sho ot drawn aUt dveing heating, but it is removed from the flam and after a
moment hesitation dra adily and not to rapidly to arm's length with the same practice it is
possible to produce 10 ta/15 good tubes in a single drawing. the long capillary tube can be cut
intol00mm length with a glass scorer. Each tube is sealed by rotating the end in the edge of the

small flame.
Filling melting point capillary:

The dry sample ground to fine powder on a watch glass or a piece of glassine paper on a hot
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it aie0o surface using the flat portion a spatula. It is formed into a small pile and the melting
point. Capillary forced down into the pile. The sample is shaken into the closed end of the capillary
by warping sharply on the hard surface or by dropping it down a two feet length of the glass tubing
onto a hard surface. The height of the sample should be no more than 2to3mm.

Determining the melting point:

The accuracy of the melting point depends on t mometer so the first

melting point . 8 true melting point of the ice cube you

would negd i 3 ly. The ice cubes would appear to begin to

accurate melting point.

As the melting point is approached the sample may shrink because of the crystal structure
changes. However, the melting process begins when the first drop of the liquid is seen in the
capillary and it is ends when the last trace of the solid disappears. If determinations are to be done
on the two or three samples that differ in melting point by much as 10 degree C two or three

capillaries can be secured to the thermometer together and the melting point is observed in
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e sanancoe s SUCCESSION Without removal of thermometer from the apparatus. As a precaution

against interchange of the tube, use some system of identification such as 1, 2, 3 dots made with a
marking pencil. Determine the melting point of the given sample and repeat the determination and
if the two determination and if the two determinations do not check within 1°C do a third one.

Result:

The melting point of the given organic compound is

Exp. No: 3  Determinations of Effects Of Impuritd int-Mixed Melting

Points Of Organic Compound
Aim:

To determine the effects of i int of the given

organic compound.
Introduction:

The melting point of the

Procedure:

Make a mixtures of the given organic compounds in the approximate proportions 1:4 and
1:1 by putting side by side the correct numbers of equal sized small piles the two substance
and hen providing the mixture thoroughly for at least a minute on a watch glass using a metal
spatula. Note the range of the melting of the three mixtures and note the temperature of the

complete liquefaction. Determine the mixed melting point of the organic compound and repeat
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1degree C do a third one.

Report:

Determination of melting poin

if the two as three determination do not check within

N\

S.No | Compounds

St oint (°C) g point (°C)
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memsuesansaoc s EXP. NO: 4 Determination  of boiling point of the unknown organic

compound
Aim:

To determine the boiling point of the given unknown organic compound

Introduction:

Boiling point of a pure liquid is defined as the t ich the pressure on the
liquid equal to the vapour pressure. The observed joiling is di roportional to the

pressure. As the temperature raises the vapour ps e rises. It ssary to state'the pressure
also while the boiling point for instant "boiling point 16

influence the

typically measured at atmospheric pres e 760mm of F

boiling point of the liquid and it depends on aature offthe i

A non- volatie impurity may gene led to a sharp” boiling point where as

volatile impurities rises. The g, point is determmation of boiling point is useful for the

identification of the pure liquid. / le will boil'at@Constant temperature are provided
the pressure regddining constant. 6 mixtwe of liquid, boil over a fairly wide

temperature evengat a constant tempe

ture of two differen

A

point below that ofeach pure substance of

bstance of the same melting point will show a melting

e mixture. In contrast a mixture of two liquid of the
mixture of the same,botHAg individual one. Thus the boiling point is less useful for

identification than t elting poi

Procedure:

Place 3-4 drops of the liquid whose boiling point is to be determined in an ignition tube
immerse a capillary tube sealed at the other end in the liquid rises in the tube it means that it is
not properly sealed. Attached the ignition tube to a thermometer by the means of the rubber band.
Suspend the thermometer in the long neck flask containing paraffic oil in a tile tube. Heated the

flask uniformly with a burner, until a rapid stream of bubble status coming out of the capillary tube
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eemsvesansncoe s (Decause the air inside the tube warms and expands). At this point remove the burner

and permits the flask to cold. The stream of bubbles become slower is searched when the babblings

ceases and the liquid commences to rise in the capillary tube. This is the boiling point of the liquid.
Report:

The boiling point of the given organic compound is

%
&
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maeaosncoass EXP. N0 5 Purification of Benzoic Acid by Crystallization Using Water

Aim:
To recrystallize the organic and calculate the percentage of recovered benzoic acid.

Introduction:

The products of the chemical reaction can be impure. Burification of the products must be

the benzoic acid is disso apd the solution is boiling. If the solution is completely clear (through

not necessarily colorless) and no solid benzoic acid is visible. Then add additional 10 to 15ml of
water to the mixture and place the conical flask on a counter top where it will not be disturbed and
cover with an upside small beaker. (To prevent dust contamination).Allow the flask to cool slowly
will give the best shaped crystals after about 5 to 10 minutes. If the crystallization does not occur
after 10 minutes, scrape the side of the flask about the level of the solution with the sharp end of a

glass rod enough to audibly scratch the interior surface of the flask. This may dislodge some
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memsve oo Ndetectable, small crystals that are dropped into the solution and 'seed’ the solution,

helping through induce crystallization. A seed crystal can serve as a nucleation point for the

crystallization process cooling the solution in the ice bare may also help at this point.

When the crystals have formed completely (may required in ice bar) collect the solid
chemical by setting up a vacuum (suction) filtration on a properly fitted filter paper in the clean

Buckner funnel apparatus. Pour the chilled mixture into a Buc el, the water should filter

quickly if not, check for vacuum leakage. Get all the cryst ut of the flask using the spatula or

dry crystals of required benzoic acid.
Recovery:
ight of benzoic a

Percentage of recovered samp tained after recrystallization X100

recrystallization.
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1. Sample name: Benzoic acid
2. Data of the impure Benzoic Acid:

a. Mass of the impure benzoic acid + weighing paper =

b. Mass of the weighting paper =

c. Mass of the impure benzoic acid =
3. Data of the recrystallized benzoic acid:

a. Mass of the recrystallized benzoi€acid + weig

b. Mass of weighting paper =
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st iies Exp. No: 6 Preparation of Benzophenone oxime fromBenzophenone
Principle

When benzaldehyde is condensed with hydroxyl amine, one water molecule is removed and gives
benzophenone oxime or benzophenoxime. This undergoes Beckmann rearrangement followed by

hydrolysis gives benzanilide.

)

O O Hydroxylamine hydro

Benzophenone

Regirements:

Chemical Name

Benzophenone

Apparatus

Nos

1
Reflux conden 1
Wire-gauze 1
Glass beaker (250 ml) 1
Dropper 1
Glass rod 1
Water bath 1
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Funnel 1
Procedure:

A mixture of benzophenone, hydroxylamine hydrochloride, about 10 ml of water and rectified

Point: 142°C)

Result:

1. Yield of the Product-

2. Melting Poi the Product-
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memsne s EXP. NOD 7 Preparation of Phenylbenzoate
Principle:
Phenol is treated with benzoyl chloride in presence of sodium hydroxide to get phenyl benzoate.

Requirements:

1. Phenol------------ 19
2. Sodium hydroxide
3. Benzoyl chloride------------

Procedure:
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semiiecaiacoe Exp. No: 8 Detection of elements present in the organic compounds
Aim:

To detect the extra elements present in the organic compound.

Procedure:

Sodium fusion extracts preparation

Melt a small piece of dry sodium in the small

and filter.
a. Test for nitrogen

1ml fusions extract
dilute sulphuric acid solution

b. sodium nitroprusside test:
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semitiacoes - Exp. No: 9 Separation of a mixture of two amino acid by ascending paper
chromatography
Paper chromatography:

Paper chromatography is similar to the thin layer chromatography. In this technique a

small spot of the sample is placed near one end of the strip of filter paper. The paper strip is

should be 2 to3 mm. | 00 large it may led to poor resolution dewing development. Allow and
insert it into a glass cyli containing the developing solvent (n-butanol, glacial acetic acid,
water respectively in the rate 4:1:5) make sure the paper dose not touch the sides of the cylinder
and the sample spots are above the level of the solvent. The solvent will  rise by capillary action
when the solvent has migrated to third the length of the paper remove the paper and mark the
position of the solvent. Dry the chromatography now sprays it lightly but evenly with ninhydrin

solution and dries it again. Heat the chromatography in an oven at 105 degree C for 15 minutes,
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memsvesansancoe s \Where by the colors are visible mark the positions of the spots with a pencil and

estimate the Rf value.
Result:

The Rf values of the given amino acid mixture are =

&
&
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memsnesansacon s EXP, NO: 10 Separation of a mixture of two sugars by ascending paper
chromatography

Paper chromatography:

Paper chromatography is similar to the thin layer chromatography. In this technique a
small spot of the sample is placed one of the strip of the filter pape e paper strip is suspended in

a jar in such a way that the end of the filter paper is imme in thé developing solvent. The

of KMnO4 and Na>COs solutions.
Procedure:
From whattmann paper

paper cut a stri ing 30x10 cm. Draw a line with

pencil about 3cmgrom one edge

two-third the length of jer and mark the position of the solvent. Dry the chromatography

now spray it lightly butsvenly with KMnO4 and Na>COs solution and dry it again that the
chromatagraphy in an oven at 105°C for 15 minutes. Where dry the colors are visible mark the

position of the spot with a pencil and estimate the Rf values.
Result:

The Rf values of the given sugar mixture =
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