A pure substance contaius only one kind of molecules while an impure

substance s a mixture of different 3.‘}131& of molect k\ Thus to purify an
impure substance is to separate the desired molecules from the mixture and
therefore, the purification is & separation. The differences in the properties

t difterent molecules are the 'mcza of various -'cepfz'z'?tio; s. Products of
organic reactions are seldom pure; they may be contaminated with either

5

the starting material or side-products. To obtain the satﬁffzc“m; physical

constants, the substance must he DuIe. And to carrv out tha purification,
waricus technigues have i‘een € m.} yyed depending on the physical stare of

¥ H
the compound, which are discussed in this chapten

4.1 CRYSTALLIZATION

Crystallization s o simple, effectve and very important technique to
separate and purify solids. It is bhased on the fact that all m-gsa_n_zc
compounds are more soluble in hot ‘L'h an it cold solvents, so that solid gets
dissolved on heating and s obtained back on cooling.

2.2.% Steps Involved in Crystailization

1

ollowing steps are involved in the purification |

ov crystallization:

“‘"‘i
wi’\
‘J

{ ) Seiectim’z of a solvent
(b} Dissclution of the sample
(¢} Decolourisation of the solution
(a7 Horfileration
3 Cooling for crystallization
(6} Cold filtration

gt Washing the crystals
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{6 Laboratory Techniques in Organic Chemistry

coloured impurities get dissolved in the boiling solvent and adsorbed by the
far :

crysealy, giving an impure product. Such type of impurities are

preferentially adsorbed by the activared charcoal so can be removed by
bc;ﬂin%?*c cojoured solution '\m‘ciﬂ asmaii amount of activated charcoal for
5.10 minutes followed by hot filtrarion. Now the filtrate is usually almost

colourless and therefore pure erystals are obtained.

Not only the coloured impurities cen be removed by the activated
charcoal but also the resinous or finally divided matter can aiso iwc removed
from the solution. Sometimes the solution is not clear due to the presence

of resincus or very finely dn‘?dca insoluble fmpurities, which cannot 1
removed by simple filer . These impurities can alsc be remove 8 by

heating the solution mm activated charcoal. The activared charcozl rakes

bl

"

away these from the solution and makes it clean

4 0o/

of activated charcoal must be used (1-29% by
erwise some of the C(“fﬁ*'pouﬁ’i which is to be

Only a small amoun
weight of the sqmme; ot

£
th
purified may also get adsorbed. The same procedure could be repeated with
some more fresh *Eu‘ oal {1-29%), if thi sam\mnuc 10

should also be nored ¢h “;’\: Laq. activared charcosl shouk

sufficient enough. It
-E ~ oo RN O Te: r*"'*{fr

P pEaa il ¥ il
the solution is Cmuﬁ herwize the solution would boil over when it is
added. After this dddlriOﬂ the solution can be reheated to the boiling

g
point.

Animal charcoal contains large proportion of calcium salts and should
not he used with acidic solutions and also the impurides present in
charcoal itself may get dissolved in hot solvent and separate out with the
crystals of the compound. These problems can be sorted out by boiling

animal charcoal under reflux with dilute hvdrochloric acid (1:1) for 3
hmp;s. Then the mixcure is diluted with hot distilled water and filtered
through a Buchner funnel. It is washed repeatedly with hot distilled water
rifl alf the acid has been remoeved, drained and finally dried by heating in an
evaporating basin in an electric oven.

(d}  Hot fiftration

Now the desired compound is in the solution in the hot solvent along with
insoluble impurities and decolourising carbon, if used. They can be
separated by graviey floration. Vacuum filtration cannot be used as t'i:r_r:
reduced pressire in the suction flask will boil the filtrate and the solid will
get deposited on the walls of the flask.
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These processes (swirling and ;ourm@\ are repeated till whole of the mhd
materia Hz? heen “'rzms‘fcrzcd into the funnel. The suction is continuec 1 il

'#‘“'i*c above pmr‘edure { r’ﬂtermg e hulk of mother liquor followed by

the entire (.(}mpound} is aic’s{ez* than bringing the solid material into

suspension and then filter i

. And alse, a gentle suction 18 OTe effective
and rapid fileration than pow uful suction as the finer particles of the solid
may drag into the pcv‘m of the flter paper in the latter case snd hence

cesulrs in the slower filtration.

(g} Washing the crystals

Crystals are now washed with some fresh cold solvent to remov
impurities fmz; che surface of the crystals, stherwise crvstals will be

T
contaminated with these impuriries wnen mi rent get vaporated. d.
I
!

e

if the C?\%f'ﬁn are relatively soluble in the so then a minimum

ammount of cold solvent mustbe u sed. While if ¢ h(, e not very sol ";:‘fie iz“!
sotvent, washing can be done by large amount of a(?f%. rent (no need to coot

i"”‘ 1 the crystals are not in the form of fsolid &:i{i{e, wrashing cen be done %:'\
relensing the vacuum and then pouring © i the wash Hquid over the cr 3‘::’2:’1;:«1
and again applying the vacuuny whﬂg if the solid cake is formed, the
solvent is added to the crystals in fhe funnel and the solid is carefully
broken down and suspended by the help of a spatada. Care should be taken
during the suspension ai at entire solid jﬁ.‘:oauc gets su spended without
the rear or dislodge of the filter paper. Alternatively, ti e sréh& cake can be
eransferred to a breaker and thoz washing is done by breaking the cake in
(he solvent and the product is again collected by suction filtration,

the
!i
it

When a non-volatile solvent e.g scetic acid is used tor
recwsia&zatiﬁm the *;zs-hmc“ of the crystals is done with a more volatile
solvent, in which crystals are not soluble to wash off non-vo olatile salvent so

s to speed up the drying process.

iy
»ul

(h) Brying the crvstals

Thc crystals obtained h cuction filcration can simply be dried by

%
i E
-+ o the thick pad of filrer paper with t he help of a spatula. Anothe

et s

pad is ple 1(.“@@ on the top and ’d ert mc solid is pressed.
Ny 0

e
.u-—wl
o

ey

,,_.

-
)
C‘
l“.=

W
J..

511.

o
g

g

Lo
[§]

o

fmimeh
ot

™
]

™

oo
At



87 Labovarory Techniques in Organic Chemistry
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(i) Byadd

cion of solid carbon dioxide. On addition of a few lumps of
snots are produced in the solution which facilitate the
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It some cases, ahen all ti ahove methods fail, the crestallization is
c:zm{,d out i?; keeping the solution in a refrigerator or freezer for
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Sometimes very snﬁ,aii_ guantity of a compound may be ne eded to
recrysta ilize e.g the compoun 1ds obrained by narural products, smail-scale
expensive preparations or by-products of reactions.

(a} Semimicre recrystatfization

i this recrvstallization the apparatuses used are shown in Figure 110

s oy B PRpUSIRPIE § BPUpI S e A dam mpmmaed pund ety S
The compound to be recrystallized is dissolved in semi-micro tes

suhes or centrifuge rubes. Heating should preferably be done in a water or
e l !‘
H % '{

ail hath to regulate the heat. While for ind Lanmah le solvents, solution is
jp’*t:@ai‘e‘ﬁ under reflux conditions by using semimicro glass apparatus . The
solurions are allow f:f& ro cool and separated czystais are filtered using a
small H bch funnel as shown in Figure 1.10 {b).

Filtration neil may also be used. It is a thin glass rod flat cnc;é £ one
end. which is then fitted into a small glass funnel as shown in Fgure ; 10
(c}. The nail head iz covered wi{‘z a circle of filter pe iper of appropriate size
The size of the funnel and flerarion nail may be varied depending upon the
amount of crystals o be filtered

(B} Micro-scale recrysiallization
When micro qazz}nti*{f f the compounid is to be recrystallized, usual semi-
':

nicro technigues of recryst eallization give great loss of the crystals

v and cheap way to recrystallize the compound on micr sczﬂe iz

»
=S
T
,\,J
"‘a.’

A rest tube filled with {mi:y shout 1/8th by the solution should be

. . = . 1 . I AU
chosen and the sample is added to it Solvent is added and the test tube is

n g sand bath. As the amount o
i e domne for a brief p,;wé only. Relatively jarge

e of test tube helps in condensation of solvent vapours by providing large

warmed m 4 water hath or

”"i

¢ compound i
-
Ha

f’jd

very small, heating shoy

L
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The solution is now filtered into another test twbe, smaller than the

DYevious ong, by using a Pasteur pipette with o small plece of cotron just at

e 2.2, Sf\,mm Jasteur pinette is used o
_E _

¢
solution passes down throt

oh the pipette o th rube, which
can be warmed carefully in water bath or sanf bath to keep the solution
warm. Afrer floradon, the second test tube is kept aside for cooling

- Pasteur pinstie

e Tegt tube

g 2.2 Filtration in a micro-scale recrystallization

oy s e
isu \,L{‘! 5
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The crystals are dried by connecting it to the vacuum as shown in the
i e

> To vacuum

Rubber stopper
Sampls
Fig. 2.3 Doving crvstals in a test tube
Diried crystals are collected over a piece of filter paper by inverting the

test tube and tapping it with a glass rod.
2.1.4 Exercises in Recrvsiallization
A few examples are given to understand the recrystallization technigue.

a8} Benzoic AT from distilied water (@ non-inflammable
sofvent}

Some other compounds which can be recrysrallized from water are

acetanilide, salicvlic acid etc.

Weigh I g of crude Benzoic acid into 2 100 mi conical flask. Add about
20 ml of hot %'atﬁiia 4 water. Heat the mixture on sand bath or c,ir‘ctrz_c. hot

p;*‘*"-* Add more of hot water in small portions with continuous stirring and

heating until the entire solid has ﬁ.ssoived. if the solution is colourless

1

funnel. During filtration, keep the remaining solution hot with the help of

a hot plate or filter the solution by using a hot water funnel (Figure 1.8).1
the solution is coloured, allow it to cool slightly a'zi hen add ahout 0.1

filter the hot solution through o fluted filter paper supported on a stemless
¥

ey

H

S,

s;. IS

i

decolourising carbon and boil the mixmure for few minutes to remove the

e i
coloured impurites and then carry out the filtration as described eaz‘i_iezr.
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Collect the filtrate in a 100 md conical flask, hear it again to dissolve
unwanted crystals of the henzoic acid and }»;. v cover it through watch
glass and allow to cool to room remperature of its own. After an hour when

=t

complete crystals separate out, filter them with suction using a small
Buchner funnel. \‘U sh the crystals twice mm_"}“‘ portions oi old warer to

emove the mother lguor adhering o it Press the orystals in the funnel
'*h -ﬂp’itvia to remove the mother quor as much as possit k RCELQ*JQ the

funnel from the fileration set and invert it om pad of 34 f‘iiter papers
of newspaper and let them dry in ain For rapic

1
5
3, kept in oven on a watch glass. Mote the vie

b

esting upon ancthe

ciz‘jingz,, the crvstals may
stallized sample. The crvstallization mav b "“‘pf*mc
if the vecrysta ﬁi"ed szmpge is not pure Le. if compound melts over a range.

Melting point of pure benzoic acid is 121°C.

and m.t. of the recry

g’ &} Haphthatene from sfcphol fan inflammable solvert)

Some other compounds which can be recrystallized with an nflammable
solvent are:
{2} m-dinitrobenzene from alcohol

(b} tribromoaniline from alcohol

Weigh 1 g of commercial naphthalene into a 50 ml round bottommed
fask. Add 5 ml of recrified spirit and 2-3 pieces of pumice stone in it o
avoid bumping Fit a reflux condenser {Fgure 1.25 }. Heat the mi :
water path or electric hot plate to boil the &c?vcm Add 2-3 mi of the
solvent, hoil carefully atter each addidon untdl whole naphthalense apart
from insoluble impu 1itzes[ 1as dissolved. if K'ﬁ colomw ug t\,f‘ gofz mmai

C'ER_E'C{}EEE_ a5 L‘iL 1’

rhere in the vicinity. Collect the ﬁ rrace in conical ﬁﬂsi\, heatirand cover it

by a warch glass. When the complete cryvstals are separate out, flter them
through a small Buchner funnel. Wash the crystals twice with 5 mi portions
of cold rectified spirit. Press the crysials through spatula and div them as
descrined in the above procedure. Record the vield and melting point of
the recrystallized compound. T'{; melting point of pure naphthalene is
807C.

{ci Sufphanific acid from water

Crude sulphanilic acid is usually almost ’niad\ in cni ut It is recrystallized

from distilled water and decolourized by using animal charcoal.
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Weigh 1 g of crude sulphanilic acid in 2 conicel flask and add 20 ml o
disdille ix'aw“ Hear to dissolve almost whole of *‘}‘:w; compound by using
sand bath or hot plare. Cool it slightly and add 0.7 g of animel charcoal to
he solution and continue 30}11?1;__, y for few minutes. E{ the filtered solution is

¥

coloured, boil it with a further 0.1 g of animal charcoal. Filter it as in the
1% 4

sbove procedures and coilect crystals of sulphanilic acid. Record™ the
yield,

(&} Para-sminocszobenzene from solvent paiy

Aminocazobenzene (G H-N=N-CH,~NH,} is highly soluble in

wethylated spirit and insoluble in water. So {or recrvstallization this solvenr
pair is used. Dissolve the crude sample in boiling methylated spiric using
w?{("l’ hath. Remove the conical flask from water bath and then add water

drop by drop until the solution becomes just cloudy. Put the solution on a
water bath uatil it becomes clear and then remove it from water bath
Filter the crystals and note the vield and melting point. The melting point
»f pure para-aminoazobenzene is 126°C

immediately. Filter f necessary; allow it to cool to room femper”tu‘r e slowly,

e
Sy

w

2.2 FRACTIONAL CRYSTALLIZATION

Fracdonal erystallizadion is emploved to separate a mixture of two or more
substances

in i%.c“ pure states, pm vided they differ in solubilities in a
partzcma solvent ine solvent to be used can be found out by trial and if

there is no appreciable difference in their solubilities, the process of
separation is diﬁzcu .

In this method, the mixrure is treated with 2 minimum quandiy of the

Ay
kot suitable solvent ro dissolve almost all of the more soluble part leaving
the less soluble behind. The solution also contains a small amount of less

soluble part. Now, the solution is filtered while hot and the more soluble

substance present in the solution, is obrained on cooling. The solid, hence

1 ang

obtained, consists of the major portion of more soluble substance and 2
very small portion of less saiu_b;e substance. So, the solid is disselved once
again in the minimum amount of the solvent and recovered by
crystallizarion. This whole procedure of making solution and crystallization
is repeated a number of times until the pure component {more soluble) is
obtained. Purity of the substance is checked by melting point

determination.

R A Teln s b UTPES ROy JF SRR P [FUUNIUUNPUNPIRUSRPGUIS SRS SR N PR - P e i
“ Mehing potat cannot be recorded as it decomposes o heating and thercfore, it has no melting poing,
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The residue obtained after the first filtration consists of mainiy the less
L oe
i

soluble part akmg with a very small amount of the more soluble g\;i—ii‘i& This
(Tess soluble part) can also be obtained in the pure form by we d\“ing up in
the simitar manner, the purity of which is also checked by melting point

determination

o

2.2.1 Exercise on Fractiona!l Crystallization

fa} Separation of bepzoic and cinnamic scid

The two acids differ in their solubilities in warm water (40°C). Cinnamic
acid is insoluble in water at this temperature and henzoic acid is soluble.

And, therefore, these two acids can be separated by fractional
crystallization using warm water afrm’ } as a solvent. A mixture of 2 geach
of the shove acids is placed in a 100 ml heaker and 50 mil of warm water
{(40°C) is added to it. The mixture is stirred for 5 minutes on a hot water
bath. The remperature of the mixture is to be maintained at 40°C. The
contents of the mixture are allowed to settle down :mfii the supernatant
Hauid is filtered while hot using a hot water funnel, The filtrate is collected
in another beaker The residue left in tha first beaker, is rcateé similarly

with warm water six times and then the final residue is recrvstallized from
3
d,

boiling water. The product cinnamic acid hence ohtaine:
ourity by melting poin t detern wination e, 1337C). All the
1

combined in 400 mi i}eaxe'z‘ and is un%bz“gtm“ed down o 53¢ mi. On

b e Yoy .
18 chscked Tor

1: i - oz i1: . a w3 te L P ,\._‘.',",.,.:f E .
cooiing, benzoic acid is crvstailized mzi._., which is further purified by
PR O et T et meded o mlem o
recrystallization from hot water. The purity of benzoic acid is also checked
T Tl . ,_ Féis ] "'
by melting point determination {ie., 121° (J_,n

If & sample of an organdc lguid contains impurities, it may be purified by

;.

distifiation. This method may also be used 1o determine the boiling point
(4.3.1). I impurities are non-volatile, on simple distiflation, they are left

behind in the distillation flask and when the impurities are voladile,
imo@nai dist iiatﬁam method is used to purify the given liguid.

X



i I Thermometer

&

<—— Mercury Jacket

- H O O‘.J‘Z':\_.x

A distiflavion flask of suitable size s fted 1o 5 water condenser, to
which an adapter is fitted so as to collect the distilled lguid into a receiven
Thermometer is fitted in the neck of the distillation flask by means of 2
well-bored cork. The bulk of the thermometer should be in centre and just

T
3

heiow the level of the side tube otherwise the accurate botling point will
not be obtained.

The following points must be taken into account, while carrving out
i

the distilation process:
{1} The size of the disdiladon flask Shouié he such that it wii'i he one
L e et o-thirds flled by the Bawid, ¥ the flask nsed :
half or at the most two-thirds filled by the Haw rhe tlasi used is

00 large, then superheating and sometime 25, decomposition may

T
[
e

Few pleces of unglazed porous porcelain or carborundum must b
ed in the distillation flask to provide & surface on which bub ‘o
he vapours can be formed and hence results in the gcm_ic

ing. In the absence of these boiling stones, the liquid often

i e vy e - 41 e £, 2 I -
reacnes & temperature above its bopt. and leads to the violent
eruptions— bumping’.

v 1 Dewd el B TP % S PR SR 5 FUPOP .
(3} The complete distdllation apparatus should be dghtly fitted as it

may be used for inflammable Hguids,



Purification of Organic Compounds 89

(4} All the clamps used should be lined with cork as otherwise glass
spparatus may have cracks on applying excessive pressure on the
In water condenser, the inlet of water should be from the lower end
and outletr of 'ffati—:r should be above t?’ie jacket so that the

.y
L
_—

condenser is full of water
(6) A water s:{mdenser is replaced by an air condenser {a glass tube
with no jacket or emptying the water from condenser jacket] if the

boiling poim of Hqu‘id is above 15C°C.

(7Y For low boiling inflammable liguids, heating hould be done b a
water batl h while fo’; hf]'* ids having b.pt. more than 80°C, sand bath
or direct heating on 2 wire-gauze can be used E},e{:t ricaily heated
manties ca L also be used for all the Hguids.

The louid is poured in the émi lation flask with the hel T{‘ of 2 funne
having stem which extends below the side arm, pumice stones™ are added
to it and a thermometer is placed in the neck of the fla R T?;
heared by a suitahle means, described above. The temperature will first rise
rapidly until it &s near bow 1g point of the mgmu‘ then it will rise slowly and
then will become constant. This constant remperature is the boiling point
of the liguid. So heating can be fast untl boiling commences, then the
flarne must he decreased so that the one or two drops of the liquid are
collected quickly. The distillation should not be conducted wo siowly as

"

otherwise due to the lack of a constant supply of vapour on the
thermometer bulb will result in an {rregular boiling point while it should
not be too fast so that it causes 511'921‘ eating by heating directly a part of

the vapour as well as liquid. If che liguid is pure, most of it will be cc‘hccma
at a constant temperature, i.e. boiling point of the liquid, while if two
components are to be separated, the first component will ;;zzf:s over at a
constant temperature, then before second component starts coming, an

.

T, 1618

intermediate stage will come in ”'J\-’E’iCTﬂ there is rise i the temperatn
1 . : S, H
collected in another receiver and finally the second component will ¢

over again ar a constant tamgﬂﬂm wuire which is collected in the s?"; 1‘5;,
receiver It must be noted that never overheat thﬂ flask to distil the last

drop of the remaining Hguid — 2 small residue must be left in the flask,
For small guantity ?iqu'ds pear-s mped ﬂasie: may be used. The
apparatus is shown in Figure 2.5, 5 ml pear-shaped flask havin

:*:»
'r:;>
t\J
b

o
i
jav

9
0
o2

b never be added to the hot Hauid
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long side arm is firted with a condenser, which in turn is fitted with 2

IO POTS J i i RS L ot 0 8 = . - M e
receiver T he tlask is heated in an air bach and distillate s collected in an

appropriate §iz2e receivern

If instead of attaining a constant temperature, there is a steady rise in
remperature, simple distillation cannot be used to purify the sample. And

£ e s Y el SR NGV IS SN Sk & D R R |
for the puriicaton, fractional distiflation must be used,

T
\“;,%3,?‘
\ R %

Ny
o, .,

| %-"f_earﬂ_shaﬁped T
distifling flask

N/ e Alrbath

e RECaiET

e 3
{Conical  {Centrifuge
flask) fizbe}

Fig. 2.8  Apparatus for micro-scale distillarion

2.4 FRACTIONAL DISTILLATION

e Y i, SUTRUUUSUTRI NS FYRRRITS JUDNI: N NS VIR S TF N
This method is used to separate the liguids whose botling poines difference

is less than 50°C. For chis type of distillation, the fractionating column is
vertically inserted between the flask containing the liquid and condenser,

A fractionzting column consists of a long vertical tuzbe through which
first the vapour goes up and then is partially condensed which comes down
to the flask. This condensed liguid (having higher hoiling point
component) when fows down through the column gets in contact with the
ascending vapours and results in the interchange of heat.
i

to reach the equilibrium within bguid-vapour system, the vapours get

the more volatile component at the expense of the lgquid.

And therefore, ascending vapours become richer and more volatile i.e. the

- il e e a4 qmo b o] " 3 P i e o 2 e
lowest JGE_E.ZT:“LEL CoOmDoneny wnie the &@SC‘Q'K@.HE.&; L{EE?Q‘E@TT)_:_@&U:’. E?{EC(}J.EJQ:-,

7
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richer in the highest hoiling component. Efficiency of a fracrionaring

columm is determined by the extent of separation. Fractionating coiuzamf«,
which mav be used in the laboratory, are shown in Figure 2.6 {(a-d).

Figure 2.6{a} shows the Vigreux column having moderate efficiency

ad the mest widely used ¢ . lo b Tace fribr wsith o cories of

and the most widely used column. Tt is made by a glass tube with & series of

downward slope indentations such that points of each pair o
must almost rouch cach other and form a spiral of glass inside the tube so
that the vapour cannot pass directly through the whole length of the
column without meeting an indentation.

/

B

i
i

T

=
(8} (&) {c] (et}
{Wigreux colurmn;] {Dufion cotlumnj (Hempel column} {Pegr-bulh column)
Fige 2.6 {a-dy Tipes of fractionating column
Ty rioe bl T o o1 B U & I IR . [P SRR & £ J B
While Figure 2.6 {b) shows sll- ;)i’m Dufton column having efficiency
greater than Vigreux column. ltis suitable for C“eﬁunf use. A glass spiral is

fitre ‘C? rightly in a plain tube around = central tube by grinding the edges of
the spiral into the tube. This column has an adv aniﬁa_gc that a low volume
ﬂ'cﬂd is rerained in the column.

Figure 2.6 {c} show Hemﬂe'i cci”“m whose efficiency is also greater
than t?jc “-«FLWCU}X column. it is a simple glass tube pa cku:: W zﬂ 1 suitable
packing eg 3/167 x 3/16° giass or porcelain rings. It has very high
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b coim 1, thc mcrca% in cmiﬁ L surface

ar f;h_ fractional distillarion is shown in the

id is placed in a round ’*"sott(‘n"emed flask of
suitable size, "?ch ac% t0 one-hall, pumice stones are ad {:ku and then the
i 3 H .; o : J—‘ - J-\—-
column is firted absolutely vertical in the position followed by fixing of a

water condenser t¢ the side arm and the disr:i ate is C(@Eeczcd in the
receiver. The thermometer is placed in the position such that ies bulb
should be just below the level of the side arm. The minture is heated with »
low flame. Care should be taken :"i' at the flame should be devoid of

draughts so that uniform heat is supp
4

o v et Trby Fesae .
use of an air hath, Fioure 1.43
gives hetrer resules i

. s . - - ] -
Initially hearing of the lquid should ?:)e?. slow s0 as 1o

e O
£
e

the bguidl. When once the dist
adjusted that about one drop of the

(L et L S - o e Lo
efficient fractionatrion can be obhtained.

<& Thgrmometer

K\ Condenser

Fractionaiing 3

HE=19H

L-Gibétr 7 ’i‘jﬁl Xﬁ\

Adapter

Hecgivar

T, 2.F  Apparatus for fractionsl distllation



5

t T b N . “{.k“-““‘ el " 7’. . b

component will be passed over so when it has passed, distillation should
- R i . 1 . 1 et e

cease. Lhen heating is slowly incressed and a second fraction starss
distilling over with a sharp rise in the boiling point. A relative large

intermediare fraction may be obtained, if the distillatdon setup is
m“{ﬁciem:. he distillation should be conducted slowly so as to obtain pure

he fractipnation has to be repeared.

rk
(and

actions, otherwise
If the boiling po c}f any of the component exceeds 100°C Iageing of
the column is necessary, as it will avoid the excessive cooling. ic gging is
done by s ’*';mng ashestos 31**? COtton wocﬁ around i

t.
cooling may also be avoided by surrounding the column with s vacuum
1
l

jacket or an electricaily heated jacket.

For smail-scale work, the apparatus generally used is sho'\'m in Fgur
3 JO. - e PR S S | ciad b o o
@Q,- It consists of a round bottommed flask with a long fractionating

carm. packed with 3/16" x 3

boiling ranges of a mixture without interrupting the distiliation process,
which is shown in

P S _ " 11 PR i g i o par
A special receiver may be used to collect the fractons of different
{

oy
58]
|
o
[
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Vidater in
o w-Water out

------------ To vacuum

Fig. 28 Micro-scale distllation apparatus with a rotating fractional collector

2.4.% Exerciss in Fractonal Distillation
(e} Fractionsl distitiztion of & mixture of benzene and foluene

—

The boiling point of benzene is 80°C while that of roluene is 110°C and as

the bopr. difference is 30°C (less than 30°CY and so the mixture can be

separated by fractional distillatio s carried out by using the apparats

or. It
shown in E“zc_:mc 2.7, and iﬁeﬂc the laggin gd*‘hu column is not required. F
about 40 ml of a mixture containing equal volumes of benzene and toluene,
about one and a half hour is m(,&c if distillation is carried out slowly. The
ame should have no draughts duz‘mv the process. Fractions of boiling
pozzzts (1) SC-857C, {1y 85-107°C and (1) 107 E}i"C are coilected in
different receivers. The approximate '\:oiamu of each fraction are 19, Z and

17 ml respectively,

I‘Q

=

am-c:-.n %

£.5 DISTILLATION IN VACUUM

Some organic compounds decompose before their bpt. are reached and so
thev cannot be distilled under atmospheric pressure. In such case& the
compound is distitled under reduced pressure so the boiling
reduced and hence can be distilled wit E hout c\,omg sition e.g, anil
a boiling po;m 184°C at 700 mm Hy while 1 falls 1o 151°C at BCU I ”;
and to 77°C at 155 mm Hg

..HA J
- J

i

1

[

L

s

b

Generally, as the external ‘i“ =ssure is reduced by a factor of two, the
boiling point of 2 cam*pf'}un& will decrease by about 20-30°C. A nomograph

£

(s hm‘m in Fig. 2.10 0% is useful for est timating the E‘mifnq poing as a funcrion
of pressure. 1€ estimates not on a‘)-’ the expected reduced pressure boiling

i

points from the normal boiling points but alse the normal boiling points
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Fig. 248 A Namograph for estimating the boiling point as a function of
pressure

from observed reduced pressure

associated Higuids only. For associate

with pressure is 10-20% less tha

T K - e A o
Fhe nomograph relares the normal botling poing of a substance {Scale

B} to boiling pozmr at reduced pressures {Scaics Aand C). A line joining
points on ‘{W() scales will intersect the third scale ar some point. So, if the
values of A and C are | ’«:mm i {hoiling point A at reduced pr{*ﬁsur B
{normal boiling point) can be estimated and if the values of B are known,

i

boiling point A arare E”*e} sressure C can he estimated.

T el i R TN SR - aflan g e N AR A,
Table 2.2 shows .h_e approximate boiling points of some of the
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saratus emploved ffoz such type of distillation is shown in the Figure

A speci &Hx designed flask, known as Claisen flask is used [As a liguid
an omap violent! -1,? when superheated even under normal distill

¥

process so the possibility of bumping is greatly increased when distitlation is
carried out under reduced pressure, so to reduce the risk of superheating
and hence &szfei' of bur‘r;m > Claisen flask is u&u"fj Claisen flask has two

f16¢ E“s he right-hand neck carries a thermometer with the bulb just be h‘ w
e le

evel of the %&cc;gmm hiie the 1&& hand one is cm“ymg a stout capilla
@ub); whose upper end is closed by a short piece of pressure tubi

3 . VE i smm el ST SR T '?;h:.. T o
the amount of air 0 mxmg through the capiliary. The

ould not be prepared by ordinary glass “quill” nube
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gL C{.‘ 3 pressures

4. {Chiorobengene
3. Formamide
4. Glveeral
7. Quinoline
A. salicylate
& imethyl ether
¢ slycol)
SCrewW o
Cin
b 1 R e I S
Stostz. . ﬁ%ﬂé “*ﬁé Race
caplilary—» %
fube EiIe
S T
e /"\/f' A K
Claisen’ R
flask LR
To manometer - b
and pump —=T0 sink
{2} o))

Figo2.40 (a8} Apparatus for vacuum atstillation

by

fragile ‘ms‘% orobably may
should always be “f*pa‘;'bu by

v tube of 3-5 mm external bore

and then the ienmﬂ of the fine drawn-cut capillary 1s adjusted so thae it
reaches to within 1-2 mm of the botrom of the flask. Then, the side arm of
the Claisen flask is firted o an ordinary distillazion flask, acting as 2
recetver, n suc I 2 was-’ i’i‘za‘a it is well into ‘ci e bulb of the receiver for the

illat
drawing out at niece of Lhzc;: mai :d capilla

stoppers and heavy-walle E ¢ ub%c* tubing fiﬁouk be used throughourt the
" ki ] - % L
apparatus. Cooling of the receiver is essential for complete condensation of
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the vapours and so for Hauids having boiling pczims below 140- E_SOQC; the
i

x L L7
N ; N U NS s warer and the g
bulb of the receiver is cooled with a stream of wat i the waste water 18

collected by funnel helow, as shown in Figure 2.11 ia* and then carried o

the sink with the help of ihﬂ rubber tubing while for higher-botling liguids,

iz

3z : b i1 3 i1 &3 . :
cooling is usually carried out by dipping the bulb of the receiver in cold

4 . - 1 £ - 3 PR .
ask {receiver) is then fitted to filrer flask, acting as »

,-.n

reservelr to egualize the pressure, by a pressure tubing, which is then

connected to a manometer and a water pump as shown in the Fgure 2.11
3 ) K] ¥ [ PR Faa s . £ .o e e T :{
(3. The glass tube, which connects the filtes fﬁas‘n_ to the pump, should

,.t.
o
:
D
=
o
:
Fnd
2.
o
%
T
=
Iw jud.
,,...‘
‘.:3"‘
r“)-w

at any water, which mav {flow back due 1«

the unequal pressure of water, may be sucked ba E\ as the water pressure
retains. 1 he larger flow back of water mav be checked by opening the stop-

cock {comnected to the filer

tration fiask) until the original warer pressure is
restored.
The reduction of pressure is ca ut by using a water pump or ol
The reduction of pressure is carried out | ing atel 1ot ol

pump. In water pump, the vapour press o(uc rer at that iem@e ALUTE i3

. F TS . B S g e v £ g g .\,i'
the lowest pressure that czzzﬁ;c.zzch;m-d £.g i the i-m_%,:ezammm
w7 -2 HEeF e - 3 1 P Y et a T - ey g - e 2
vater is 64% C and the vapour pressur s remperature is 6-8

[l
1
R
™ .
s
[

- .

in summer, when the £ np‘mmr t;)'f water ;"mw,, be 22

2 and therefore, in a water pum the
1

t
’:....
i
[
-
[
b
f"“
o
(Va3
o
v
('EI
’\
Sy
-t
<
o3
=1
ot
by
e
[
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pressure varies from 7 o EZ mm. ?0 Zm& eT TESSUTES, Qﬂ pump should he
used.

To start the distillation, firse the liquid is placed in 2 Claisen flask (it
should not be more than half-filled) and few pmmca tones are added o i,
the complete apparatus for dissillation is fireed as shown in Pigure 2.11
{a-b}. Reading of barometric pressure is noted down E\imrf the flask is
heated by an air bath {F

rigure 1.43) or ?’a“}f & water or an oil bath, by
the flask into the bath. The warer is supplied o

immersing two-thirds o
¢che condenser and then water pump is tumed on o attain its maximum
capacity, keeping screw clip almost fully closed.™ A fine stea és stream of air
lrubbles is passed through the solution by aéz isting the screw clip. This will
minimise | He ‘wuzn sing as the 3:‘;11’\,,&1\,1 1 of alr prevents the delay in the

appearance of the va pou | ohase and thus s&pezizca* ing. And the volume of

1 4

air passed in the form of bubbles is so small that there is almost negligible

through Hould, so that the

i (& cifher almnsy
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E

mangmeter 18 c.{m:\:iam., Z’g‘i_t‘ 'EQQZC’LE?,EQ 5 0 ""EC{{ 20 o%am Lb' Vaille (?.:‘sf

oressure in the system, the above value is subtracted from atmospheric
pressure. 1he & hc;p aratus set-up is considered to be satistactory if the
pressure obtained does not differ by more than 10 mm fmm the expected
value [the temperature {)’f the tap waier], while # the pressure is
unsatisfactory, the apparatus must be checked for leaks thar all glass joints
are firmly in position and prover fitting of all the pressure tt bings over glass

i

“hieving the samfac;m y pressure, heating of flask is carrie
out by using a water bath, oilbath or air bath, When water-bath or aird

i8]
e
o
i)
s
N
o0
-t
et
)

is used, the remperature of the hath should be 20-25°C ahove the boiling
poine of the liguid at that pressure, while if an air-bath is used, *?ﬁe

e o 3 AR
maintained s0 that th
]
’

e rate of 1-7 drops per .,hcmszi
During the distillation, zcﬁcmé* of temperature and pressure should be
recorded by 1

(i
he thermometer and the manomerer z‘em_‘;ec%:ive v. During the

" o e weman T oenrixs sagmei] wlo. Tioo23 o et D .
temperature is raised slo s-‘*;x}* azmﬁ the liguid starts to distl and heating
“ /i

s
M ;3 el L 319 re ey A i 1 1 I I g PR 1
distillation, the boiling point of the pure compound should not be raised

11l
P R RPN S s .1:.6 o i e g o e G A R A i i g
more than one o two gegres, even i e temperature of Dath is increased

¥

in the end to take off the East drop of the liquid. Sometimes, the
. . 1
_ boiling

e

r Gouid d

_ point lower than expected and so in such
cases, the heating is continued until t?m expected temperature s reached
and then the liguid is collected in another receiver. To remove the

! : rRCeiver,
first the flame is removed and the Claisen 5} sk is atlowed to cool slightly by
k‘wcrms m ’b ‘[1 or raising the flask, then vacuum is released gradually by

Hire ﬂm and sCrew WL faf ﬁh\ ation flask,
i
\

’*\?rm receiver is repiaced, again a'i‘i j{}in‘fs are tightly j{}fnu‘i and the
le

whole procedure mentioned sbave is repeated. When the pressure is
having constant val , the heating is started again.

The boiling point at 2 given pressire may be estimated approximarely
for the working pressure of a water pump (10-25 mm) by assuming that one

mm difference in pressure corresponds to one-degree ﬁzi‘lc rence in boiling
point. And the more accurate method is by using the expression:

Ar= Q00012 (760 -7y (T + 273
where, At = correction in the °C to be applied to the observed boiling

soint T and barometric pressure s P

[——y

For warter, alcohols, acids and other associated liquids, the expression
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2.6 FRACTIONAL DISTILLATION IN VACUUM

if more than one fraction distils, the whole process of simple vacoum
distiliation has to he stopped after collecting each fraction, as describe

above and this 15 the main disadvantage of the simple vacuum ﬁismiq tion.
This can be overcome by using a ‘Pig’ shown in the Figure 2.12 in place o

ks

iy

- =

. * £ k1 B .
g receiver flask., So various fractions can be collecred _miz?:-out Qi?:r_ui_‘bmg
the distillation.

To pump

tout glass receiver

™
~a
T~ Tubes
Figo 242 Pig
i . HEE A TP H r i -
The Pig’ containg a glass receiver, which is fitted in place of a recelver
i ““‘l{ﬁs(““*_‘,\‘— 3 ‘-?r\ ATy ) 1 oy i
et tube at the top for the conmection o the manomete:

fask. It has an outle
i

l—.a

and pump, and three cuder tubes to which receivers are frred. So when
distitlation starts first fraction is eollected in one tube and when the s
fraction starts coming, then the tube is rotated slightly to bring another

\“’

(“'T‘

-

outlet in the lowest position so as to collect second fraction in i, ;’eimﬂzn‘}_y
third fraction can be collecred in thi *cfi outlet tube. However, this method is

unsuitable as 1f a Uc*o-”] vacuum is obtained in the appara
rube is difficult as then it will be firm h* wtached w nﬁe if

s, rotation of the
e rotation is casy
arouna the cork, it means that leakage is there at this point and so varving

£
Li:
th

pressure is recorded by the manometer. The ground glass fitting shown in
Figure 2.13 can overcome the leakage problem.

"
ST T

\\M _»)/;f’

Fig. 2.43  Fracdonal collecror



14 Laborainry Technigues in Oveomic Chemistry
104 Labovauny Technigu Org .

[he isolation of the pure organic compound from the steam-distillate
depe nés on the physical state and its solubility in water. The methods of
iscladon employed are:

("1} Iit the compound is warer insolubie Hauid, it will form a separate
iayer so can be separated by separating funnel,

v

by If compound is warer insoluble solid, it will cryvsrallize our in the
agucous distillate, so can be separated by filtration.

{c} If water-soluble organic compound, then the compound can be
isolared by solvent extraction [See Sec. 2.13].

1o minimize the probability of the splashing of material over into the

condenser, the distiliation head shown in %if“urt, 2.17 {(a) mav be used while

i
the ;:zm ability of leskage problems mav also be reduced by using the all-
hown 1 17

Flge 287 {a-b} Typesof distllation head

steam distillation is carried out for small quamitiew the
apparatus, which may be used, & shown in the Figur Z,i%. The substance

tor be distilled is p’ze_ct d i the inner tube, which is dipped in water {af the
outer flask.



Fig. .48  Apparatusfors fation

2.7.3 Exercises on Stesm Distillation

fa} Separstion of ¢-apd-p-nitre phenct

These rwo can be \a,p“r'ztad by steamns

N T 2o ey ..i N {v'v: oy
contains an intermo -LCE‘LQ AYGTGEED
o

£
RS B 1 SN Sam 2 hem wdamry  veried

; vdrogen of OF group in the ring, while
Lty ] o horrd ey P e iw et ite Sy ik
;_{s_z,ez..i}.s{}iﬁﬁugtﬂ wydrogen bonding is present. This results in high

~ . " .
O O-1SOME? 10 COMParson 1o bm( men

mixture obtained by ?ﬁa nitration is -feaﬂzﬂ di Eicé as discussed shove until

’)
poor
,v,..;
ﬁ
P
20
et
(v
gl
e
c”‘t‘ b
fay
jan]
b
L
.
W
]
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o]
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o
=3
I

= 2 g, . P S V- . ¢ &L . ~ \
Of O-NITo g}heam_. it s fLit(‘l‘i'u af the pump and
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T

nitration is c(u?ici out with 20 g of phenol.
pheno! is 46°C

&

he m.pt. o

The gﬁ’n‘iim phenol is obrained by cooling the residue of the flask in ice

for 20 minetes. The crude p-nitro giscw*i is iiltered and its purification is

carried out by boiling it with 200 mi of 2% HCI along with E Q o

dq,m ourized charcoal for 5-10 minutes. It is filtered through a ho
furme amd h
£

rate is allowed to cocl overnight. The pure p-nitro plmmi
crystals are filtered and dried. The vield of p-nitro phenol {mpr. 112°

(B} Purification of tripheny! carbino/! from the unreacted
starting material and the by-products

Triphenyl carbinol, a tertiary alcohol can be prepared by a Grignard
reaction, shown b ciom :

2CHs Mg Br + CHCOOCH; — (CH:); CO Mg Br + Mg Br OCH

3 v e

P nTons? by e g s
Lrviethyt benooeted

Mo i (0N 13y YL o Ry (VLT

Mg Br ++ HyO —» (CHCOH + Mg Br OH
{Triphenyt Carbinal)

eits Br = Oy — CpHs + Mg Bry (Side reaction)

The residue obtained during this grignard reaction contains triphenyl

carbinol, unreacted starting materials and biphenyl, as side product, out of

which the former is non-volatile and the latter rwo are volatile, so can be

separated by steam distillation.
To the residue Istartin g with 6 ml of bromobenzene] 30 mi of warer is
added and the mixture is placed for steam distillation as discussed ashove
Steam d tilation is carried out until no more oil | lunreacred tfartéﬂg
material and 3”1"*21@11 o1 passes over o receiver On cooling the residue of
the flask, solid separ ates out, which is fil

i
!

ttered at the pump and dried. T}
epu

wriphenyl carbinol so obtained 45 colourless bur crude and so it is
crystaliized from methylated spiric or benzene. The vield of pure tripheny!
carbinol (mpt. = 162°C) s 4.2 ¢
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Question Paper (Purification of organic compound)
2021-2022

Day & Date: 05/02/2022 Marks- 20
Time — 12:30pm to 01:00

1.The IUPAC name of picric acid is
(a) 2.4.6-trinitrophenol

(b) 2.,4,6-trinitrobenzoic acid

(¢) 4-nitrophenol

(d) None of thes

2.58 ml of N/5 H,S0, are used to neutralize ammonia given by 1 g of organic compound. Percentage of
nitrogen in the compound is

(a) 343

(b) 82.7

(c)16.2

(d)21.6

3.IUPAC name of (CH;),CH — CHO is:
(a) 1-methyl-2 propanal

(b) 2, 2-dimethyl propanal

(¢) None of these

(d) 2-methyl propanal

4. Which of the following relations gives the value of n =
(a) Molecular Mass / Atomic Mass

(b) Molecular Mass / Empirical Mass

(¢) None of these

(d) Empirical Mass / Molecular Mass

5.0.2595g of an organic substance in a quantitative analysis yielded 0.35 g of the barium sulphate. The
percentage of sulphur in the substance is

(a) 18.52g

(b) 1822 ¢

(€)17.5¢g

(d) 175.2¢g

6.f a compound on analysis was found to contain C = 18.5%, H = 1.55%, CI = 55.04% and O = 24.81%,
then its empirical formula is



(35 CHCIO
(b} CCION
(e} CHOCI
(d3 CICHO

mg of a compounnd on vaporisation n & Victor Mever's apparatus displaces 44.8 mi of air measvred
al 8. 7.7, The mojecular welght of the compounds is

& The vapour densily of the methy! ester of an organic monecarboxvlic acid is 37, What is the molecular
weight of the atid

{a) 46

{hy 60

{76

{d374

SI60.228 g of sibver salt of dibasic acid gave a residue of 0.162g of silver on ignition then molecular
weight of the acid is

{a} 70

by &G

{e} 90

(dy 19

1. In Victor Maver's method (0.2 g of an organic substance displaced 36 sl of air at STP the molecular
weight of the compound
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Model Answer Paper (Purification of organic compound)
2021-2022
Day & Date: 05/02/2022 Marks-20

Time — 12:30pm to 01:00pm

1.The IUPAC name of picric acid is
(a) 2.4.6-trinitrophenol

(b) 2,4,6-trinitrobenzoic acid

(¢) 4-nitrophenol

(d) None of thes

2.58 ml of N/5 H,SO, are used to neutralize ammonia given by 1 g of organic compound. Percentage of
nitrogen in the compound is

(a) 34.3

(b) 82.7

(c) 16.2

(d)21.6

3.IUPAC name of (CH,;),CH — CHO is:
(a) 1-methyl-2 propanal

(b) 2, 2-dimethyl propanal

(c) None of these

(d) 2-methyl propanal

4. Which of the following relations gives the value of n =
{(a) Molecular Mass / Atomic Mass

(b) Molecular Mass / Empirical Mass

(c) None of these

(d) Empirical Mass / Molecular Mass

5.0.2595g of an organic substance in a quantitative analysis yielded 0.35 g of the barium sulphate. The
percentage of sulphur in the substance is

(a) 18.52¢g

(b) 1822 ¢



(©)17.5¢g
(d) 175.2¢

6.f a compound on analysis was found to contain C = 18.5%, H = 1.55%, CI = 55.04% and O = 24.81%,
then its empirical formula is

(a) CHCIO

(b) CCIOH

(¢) CHOCI

(d) CICHO

7.16 mg of a compound on vaporisation in a Victor Meyer’s apparatus displaces 44.8 ml of air measured
at S.T.P. The molecular weight of the compounds is

(a) 116

(b) 232

(c) 58

(d) 44.8

8.The vapour density of the methyl ester of an organic monocarboxylic acid is 37. What is the molecular
weight of the acid

(a) 46

(b) 60

(c) 70

(d) 74

9.1f 0.228 g of silver salt of dibasic acid gave a residue of 0.162g of silver on ignition then molecular
weight of the acid is

(a) 70

(b) 80

(c) 90

(d) 10

10.In Victor Mayer’s method 0.2 gm of an organic substance displaced 56 m! of air at STP the molecular
weight of the compound

(a) 56

(b) 112

(c) 80

(d) 28



Rayat Shikshan Sanstha’s, CHEMISTRY

@ —7 D. P. Bhosale College, Koregaon | _
L 2 > Department of Chemistry

Add On Course (Purification of Organic Compound)
2021-22 (UG) Result Analysis

Sr. No. | Roll No. Full Name Marks Grade
1 22561 | Adsul Akash Uttam 16 B+
2 22562 | Ambekar Ganesh vijay 18 A
3 22563 | Bandgar Shubhangi Dadasaheb 20 A+
o 22564 | Barge Adarsh Ramchndra 20 A+
5 22565 | Barge Rutuja Ramchadra 16 B+
6 22566 | Bhosale Sayalee Vikas 18 A
7 22567 | Bhosale Shubham Shankar 16 B+
8 22568 | Chavan Akshay Rajendra 16 B+
9 22569 | Chavan Ketaki Vishal 14 B
10 22570 | Dalavi Vivek Vishwanath 18 A
11 22571 | Dhembare Priti Dipak 18 A
12 22572 | Gaikwad Shivani Santosh 20 A+
13 22573 | Gavali Ankita Prrsharam 14 B
14 22574 | Ghadage Prajwal Vaishwanath 16 B+
15 22575 | Ghadge Arpita Anandrao 18 A
16 22576 | Ghadge Sonali Nandkumar 20 A+
17 22577 | Gharge Vaishnavi Nitin 14 B
18 22578 | Ghorpade Swagat Chandrakant 16 B+
19 22579 | Ghorpade Vaishnavi Dilip 18 A

20 22580 | Ingle Rohit Bajarang 20 A+
21 22581 | Jadhav Akanksha Arjun 14 B
22 22582 | Jadhav Prachiti Shankar 18 A
23 22583 | Jadhav Pradnya Sanjay 20 At
24 22584 | Jadhav Sujata Santosh 18 A
25 22585 | Jagadale Nikita Sambhaji 16 B+
26 22586 | Jagadale Prasad Dipak 16 B+
27 22587 | Jagtap Punam Ashok 14 B
28 22588 | Jagtap Sakshi Vijay 18 A
29 22589 | Jare Rutuja Dinesh 18 A




30 22590 | Kadam Avadhut Anand 20 B
21 2591 Kenjale Rushikesh Anil 14 B
32 22592 | Khatal Sanket Bhagvan i6 B+
33 22593 | Kudle Vaishnavi Rajesh 18 A
34 22594 | Kumbhar Pratil Sandip 20 At
33 72595 | Mahamun Shraddha Vasant 14 i
36 22596 | Manade Bapu Sunil 18 A
3 22597 | Mane Ankita Chandrakant 16 B+
3R 2259% | Mohite Shubham Shivaji 6 B+
39 22599 1 More Vaibhav Shivajl 14 B
44 22600 | More Vaishnavi Sandip 18 A
41 22601 | Mulani Sameer Najeer 18 A
42 22602 | Nade Bhagvashyi Dattatray 20 A
43 22603 | Navkude Nikua Gajanan 4 B
44 22604 | Netke Akanksha Rajendra 16 B+
45 22605 | Nikam Ashwini Sanil 18 A
45 22606 | Pawar Ankita Ashok 20 A
47 22607 | Pawar Arvati Ajay 14 B
48 22608 | Pawar Nikhil Shankar 18 A
49 22609 | Phadatare Onkar Namdev 16 B+
30 22610 | Phadtare Ankita Vitthal 16 B+
31 22611 Pisal Suraj Pandurang 14 B
32 22612 | Rasal Priti Appa 18 A
53 22613 | Rathod Kanchan Pandurang 18 A
54 22614 | Salunkhe Shubham Kalvan 20 At
33 22615 ¢ Sawanm Aditi Adhik i4 B
36 22616 | Shinde Anisha Sunil 16 B+
57 22617 1 Shinde Harshada Vitthal 18 A
58 22618 | Shinde Monali Sampat 2 A+
56 22619 | Shinde Urmila Manaii 16 B+
60 22620 Shirke Dhanadhri Rajendrakumar ig A
Gl 22621 | Shirtode Araii Laxman 16 B+
52 22622 | Sonawale Kiran Shankar 16 B+
63 22623 i Tate Ashwini Vijay i4 B
64 22624 | Tate Pranali Prabhakar i8 A
65 22625 i Thorat Saurabh Sanjay i A
06 22626 Toraskar Sushant Dadaso 20 A+
o7 22627 Veer Akash Ashok 14 B
68 22628 | Vibhute Snehal Jagannath 16 B+




69 22629 | Shinde Ganesh Bhimasen 18 A
70 22630 | Kenjale Omkar Anandrao 20 A+
Course o
Coordinator L of Chemistry

Departmean
D. P. Bhosats Colla

ge, Koregaon
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Purification of Organic Compound (UG)
Report (2021-22)

The Organic Compounds which are prepared in Chemical Laboratory are
either solids or liquids. These crude products are to be purified before spectral
analysis. The compounds which are solids, can be recrystallized from a suitable
solvents like water, acetone or alcohol as a single solvent or from mixed solvents
like PET ether+ethyl acetate or Hexane+ diethyl ether. A care is to be taken while

using volatile etheral solvents.

The compounds which are liquids, and the colour impurity removed by
heating with activated charcoal below the B.P. of the compound. The fractional
distillation is utilised in order to separate two or more mixtures. It is based on the
Principle that, the two miscible solvents having 10-15°C difference in B.P. can be
separated with purification leaving behind non-volatile compound separated with

colour impurities.

The medicinal plant extracts can be steam distilled to get steam volatile
Organic Compound along with polar solvent like water. The method involves

simple set up to use steam generator and distillation to get distillate.

About 70 students have been participated in the said course with actual
demonstration and hands on training with proper guidance. After completion of the

Course, certificates are conferred individually at the end of Course.

Course Head

Coordinator Department of Chemist,
D.P B’.T")Si:j.ﬁ '-(.‘-iéE:‘l'.!.{}. J'{Q;'egaan
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Purification of Organic Compound - (2021-22)
Feedback
Roll. No
Mobile. No N
Email. Id )

Give your Valuable feedback marking the appropriate option With

Sr. No | Course Particulars Excellent | Good Satisfactory | Pour
1 Transparency in conduct
of the course Lt
K™
2 Syllabus
L

3 Topics Taught

('?; ! 4 and Overall
g Management 1% L

5 Overall impression

Suggestion for improving, if any
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RAYAT SHIKSHAN SANSTHA’S
D. P. BHOSALE COLLEGE, KOREGAON

DIST-SATARA, MAHARASHTRA, INDIA-415501
DEPARTMENT OF CHEMISTRY

Add on COURSE

Certificate

This is to certify that, Mr. Adsul Akash Uttam Class: B.Sc-I1IT
Subject: Chemistry Successfully completed One month Add on Course on
“Purification of Organic Compounds” with B+ grade Organized by

Department of Chemistry, in November 2021.

Mr. N. M. Gosavi Prof. Dr. S. D. Jadhav Hon. Dr. V‘ S. Sawant
Course Coordinator HoD Chemistry Principal




