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ExC: D
BHEBMINAUOH OF MELTIRG POINT

he Melting Point of a solid crystalline compound is the temperature

I at which the solid begins to change into liquid under a pressure ‘_’f

one atmosphere, or it is the temperature ai Whi,Ch_ thers s

cquilibrium benween liquid and solid states. If the resultant liQ‘"d_'S cooled,

solidification will occur at the same temperature, i.e. the melting point af‘d the

freezing point for a pure substance are identical/ The melting point is considered

as a criterion of purity of a compound and is useful for identification of organic
compounds, 5

There is a temperature difference between the beginning of melting (Th)

and the end of melting (T.) at which the entire solid converts into liquid

(The Melting Point Range).
Pure organic compounds usually have sharp melting points and they melt

within a range of about 0.5-1 'C, while impure substances have no sharp melting
points and melt over a range of several degrees. The same idea will apply for
pure organic compounds if they undergo slight decomposition before reaching
the melting point .The decomposition products act as impurities that decrease -
the melting point and increase the melting point range.

Mixed Melting Point

Suppose that you have two solid samples (A and B) with the same melting
point. If you do not know whether these two samples are the same or different,
you can mix them and measure the melting point for the resultant mixture. If A
and B are different, one of them will act as an impurity for the other and the
measured melting point will be lower than the onginal one with a higher melting
point range. On the other hand, if the measured melting point is the same as the
original one, A and B represent the same compound.

Pracedurs .

The method used for the determination of the melting point is called the
Capillary Tube Method.

Few milligrams of the solid are placed in a thin glass capillary tube having
a diameter of about 1 mm. The capillary tube is attached to a thermometer (by a
rubber ring) in such a way that its closed end is artached 1o the bottom of the
thermometer’s bulb. Then both of them are placed in an oil bath (the rubber ring
should be above the surface of the oil bath). Heating is started gradually.

~ The range between the temperature at which the powdered solid inside the

capillary tube begins to liquefy (T,) and the temperature at which a clear hiquid

I8 pbscwcd inside the capillary tube (T,) is recorded as the observed melting
point range.
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* Notes:

The solid compound must be finely powdered. . o
The temperature of the oil bath, paraffin or glycerin, should rise very

slowly. Therefore, gentle heating and continuous stirTing are necessary.
The c‘apiilar}' tube containing the powdered solid substance is attached 1o
the thermometer by a small rubber ring.

After completing the experiment the oil liquid m
before using it again.

ust be allowed to cool



Exe: (ﬁ_)
EETEBMIHQT!H OF BOILING POINT

F he Boiline Point of an organic liquid is the temperature at which its
vapour pressure equals the aumospheric pressure over the liquid, or

it is the temperature at which the vapour and liquid phases are in

equilibrium at a given pressure. The boiling point is considered as a criterion of

of a compound and is useful for identification of organic compounds.

purity
Similar to the melting point the boiling point may be sharp or may var
iling points while mixrures

over a temperature range. Pure liquids have sharp bol
show a boiling point range.

The atmospheric pressure plays an important role in detenmination of the
boiling point correctly. Reduction of the pressure leads to a decrease or a
depression in the boiling point and vice versa.

procedure

1-A 5-cm capillary tube closed from one end is inverted upside down and
put in a test tube containing a small quantity of liquid whose boiling point is
to be measured.

2-The test tube is attached to iron stand by a clamp and placed in water
bath.

3-The thermometer is attached to iron stand by a clamp and placed in
water bath. )

4- Start heating with continuous stirring until a rapid stream of bubbles
comes out of the capillary tube (inside the liquid).

5-Remove the flame and allow the oil bath to cool so that the bubble
stream will become slower and slower as the temperature drops until a
point is reached at which bubbling ceases and the liquid starts to raise
inside the capillary tube. ' |

6-Record this temperature as the boiling point.




| Ext: 3
RECRYSTALLIZATION .

olid oreanic compounds when isolated from organic reactions are
uSually'impurc; they are usually contaminated with §mall amounts of
other compounds that are produced along \_vnh the desired
compound. The purification of impure crystalline compounds 1 usually done by
recrvstallization from a suitable solventor 2 mixture of solvents. .
The purification of solids by crvstaliization 13 based upon difierences in
their solubility in a given solvent or a mixmre of solvenis.

ing a Solve rvstallization
The proper choice of a solvent 15 an
crvstailizanon.
The ideal solvent should:

1. be chemically inert toward the solute. ‘
2. dissolve the solute readilv st its boiling point but sparingly at low

important part of the ar of

)

temperarures (0 - 23 'C).
3. dissolve impurities either very 2astly Or not 2 all.
1. not be flammable. of low cost. and of low 1oxXiCIY.

Practicallv, to choose a good solvent izke about 0.1 em of the compound to
be purified (a pure sample) and wy 10 dissolve it in 1 ml of the solvent: if 1t
dissolves in the cold solvent. the solvent w:ll not be good for recrystallization: 1f
it dissolves in the solvent with heating. the solvent will be good for
recrystallization: if it does not dissolve in the solvent even with heating, the
solvent will not be good for recrystallization. Solvents extensively used for
recrystallization include water. ethanol. chloroform, ether, acetone, and benzene.

C i a

Frequently, samples to be purified may contain soluble coloured impunities
that may cause the solution and the crysals to be coloured when they should be
colourless: they dissolve in the boiling solvent and are adsorbed on the crystals
produced upon cooling.

These impurities can be removed by weating the coloured sample with
decolourizing (activared) charcoal that is composed of fine carbon particles with
a large active surface on which the celeured impuniies will be adsorbed.

Charcoal is added to the hot solution before boiling and the solution is kept
hot at or near the boiling point for about 3-3 minutes with shaking 10 wet the
charcoal. The solution is ihen filtered thicugh a fluted fler papé}_ No more
charcoal than acrually needzd should be used because anv excess amount will
cause the desired compound o be 2dsorded on the charcozl,

- - 3
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Charcoal is not added at the boiling point of the solvgnt becagse is
particles function as thousands of boiling chips causing the solution io boil over
and foam. -

Charcoal is not used in the recrystallization of phenolic compounds
(Ar—OH) because it contains ferric ions that, on heating the solution for some
time, can react with the phenolic hydroxyls. forming red coloured complexes,
thus impairing the purification process.

= —

COOH
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viglat compizx

Recrvstallization Using Mixed Solvents

This is applied when our compound is readily soluble in a solvent at room
temperature. and at the same time is not soluble in another solvent. The two
solvents must be completely miscible with each other such as alcohol and water,
ether and pentane, and glacial aceiic acid and water.

So the compound is dissolved in the solvent that it is soluble in, charcoal is
used if required, and the solution is filtered to get rid of the insoluble impurities.
Then the other salvent (in which the compound is insoluble) is added to the

filtrate gradually until turbidity appears. The mixture is then left aside to
‘facilitate crystallization

procedure

1-Take 1 gm. of impure benzoic acid and added a small quantity of cha.rcoal.
2- Start dissolving in (30 ml.) of water and heating in Bunsen burner.

3- Filter the mixture while being hot.

4-Leave the filtrate to cool at room temperature to induce crystallization.

S-Filterthe mixture in Buchner (Buchner funnel, Buchner flask, section
pump)

6-Observe the produced crystal.
7-Weight the sample after drying.

8-Calculate percentage%.
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R Welght ol cruq benzoic acid=_ . SPCL

A |
t

‘ Welght of ﬁlter paper=.

Weight of pure crystal=
Weight of pure crystal with filter paper_ Weight of filter paper

o i a \‘At\i\ér of Pwe Cr‘;\s:\.q\
%yeild= e 3\* X (_:cu\ég e —r %100

L}
<«——Tripod :
<«— Suction
Bunsen burner
Fig. (2)

2- wh
5 Wh);tulssetrt:;ep?:::i::“ir Paper in first filtration 2
of first filtrati -
4- Why we lon and second f;
5- Wh))/' useus(zszs:sr' :' ask(not beaker) in first f ltrat::)r:gon? |
u
filtration? nnel, Buchner flask, section pump) in second
8- Why we don't '
add charcoal through the boiling point of the soy
solution?




CcooH
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e If crystallization does not take place scratch the sides or the boriom of the
container below the surface of the solution with a glass rod. ac'id'a smal-l
crystal of the pure compound. or evaporate some of solvent io induce the
crystzllization process. o

The funnel, filter paper, and the containar of the solution shouid 03}\'5:?‘
hot through out the filtration process 1o prevent the deposinon of e
crystals on the filter paper or on the neck of funnel. Therefore. It is
recommended to wash the filier peper aiter completing the filrrztion
process with 2 small amount of the hot solvent.

Use a minimum volume of the soiveni 10 prevent the loss of h
compound because large volumes of the solvent will keep most of th
compound dissolved in it.

Drying of the purified substance can be achieved by air diving. oven
drying, freeze drying. or using a desiccator containing a drying agent such
as anhydrous calcium chloride.

W
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Boiling stones (boiling chips): are used to prevent local super heating, which intern

cause bumping. Since the tiny air bubbles trapped in the pores of these st
nuclei for bubble formation that prevents local super heating.

ones provide




Ex(4) Simple distillation
EX(5) Fractional distillation

BISTILLATION

istillation is a process of purification of liquid organic compounds
bv conversion to the vapour stale with the aid of heat. and
condensation of the vapours to the liquid state..
The temperature at which the liquid distills is a definite value (at a & e
pressure) for every pure organic compound and 1S known 2s the boiling point.

Aim of (periment

Purification of liquid organic substances.
Determination of the boiling point.

. Separation of liquid organic substances from eac

non—velatile solid compound.
Disnllation 1s limited to a certain extent because some organic compounds

decompose when an attempt is made to disiill them at a normal atmospheric
pressure.

l;) !J:—-

h other or from a

\vpes istillati
1. Sumpie distillation.
This method is used for thz separation of liquids having boiling points

ranging from 30 "C 10 130 'Cand are stable 1o heat.
2. Vacuum distillation (distillation under reduced or dimnished pressure).
This method is used for the separation of liquids with high boiling points or
are unstable 10 heat. These difficulties may be overcome by lowering the
pressure over the substance, thus lowering the boiling point and the
temperature necessary to effect the disullaton (diminished-pressure
distillation). :
3. Steam distillation.
This method is used for the punification of non—\'olatnle organic compounds
and which are immiscible with water. . ;
4. Reflux distillation.
This method is used to keep or prevent the reactants from loss by
evaporation during a reaction.
ractional distllation.
This method is used for the se
paration of ™Wo or inore | ara
Bimerig i iquids with Giffzrent
Fra itladosn i
ctional Distillation is the process of collecting separate fractions

according 10 controlla
atrolled boiling ranges du
subsi during the dxsullauon of a mixmure of

.o
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 Azeotropic mixiure is a mixiure composed of nwo or more liquids that form
a constant—boiling mixture that boils at a cenain temperature. It is imposstble 10
separate them by fractional distillation. For example, a mixture of approximately
95% ethyl alcohol and 3% water produces a constant-boiling mixture

(azeotropic mixture) which boils at 78.15 C

Other examples of azeotropic mixtures include:

e benzene and ethanol

» carbon tetrachloride and methanol

» aniline and phenol

e formic acid and water

. » 1oluene and acetic acid
» ethanol. benzene. and water
(fr S &t edklown

1. Put100 ml of (watery kianou ) the beiling Flask
Add 2-3 pieces of boiling chips.

- Jys Lo 4 ser
| Stz the water munning slowly through the condenser.

Heat untl boiling. o . :
Adjust the temperature so that distillation proceses 2t =
second. Discard the first 2-3 ml of the disullaie.
Continue distillation uatil you collzct 30-60 ml.

Record ihe boiling point of your liguid. ethanoi.

-3 drops per

o oda W) I

.

. gl o N

e Pure compounds distill over a very narrow range of temperatures.

» The boiling point is affected by impurities; some may increase the boiling
point, others may decrease it. and some may not affect it. For example the
addition of sodium chloride to water results in raising the boiling point of
water. The effect observed here is the lowenng of the vapour p;e;su:e of -
water; that is, the tendency of the molecules to escape has been
diminished.

e Usually the first few milliliters contain water or volatile impurities. the
second portion contains the pure substance. ' .

Emﬁm . for ( FTO\C‘E\OV\Q\ A . S‘\.:\\\Q\.\.OV\

Put 20 ml { 1o'm| WaleX 3 10wl By apel )

Add 2-3 pieces of boiling chips. i >Mﬂ“ \:d.\'ma Ha K
tai the waier ,—un;;i;;g sk‘.‘.\'!_\’ L“..'C'.!gh the condenser,

Heat until boiling.

Adjust the temperaure so that distllation procesds at 2-3 drops per

second. Discard the first 2-3 ml of the disuillaie,

Continue distillation until you collect 8~F ml.

- Record the boiiing point of vour liguid. ethanci.

da L) N e

n
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distillation 2pparatus 2ss2mbly”

simple Ais:

gzuesﬁon
ple subsiances

. Explain why the first vapour in the distillation of mwo sim
/ differs in composition from that of the original mixture.
. How can vou overcome the problem of deconzposition of certain organic

liquids cduring distillation process?

vonduser
. \'vaﬁ"- . . .
s i ) dl 5‘»\\\‘1-}! on QPPQ(Q““S )
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SV v Y The Functional Groups:

[-Alcohols
L

Alcolols are compounds of the geacrai formula ROH | wheee
Ry alkyl group it may contain a double bond or un
dromatic Fng .

Compouads in which (he hydroxyl group is attached dircctly to
Can ALonatic rving are nol ai_c'olnols. (hey are (phenols). As the ... ..
“functional croup of RICOIIOLS.,(IIO Hydroxyl group (-OH) determincs

the propertics characteristics of the family ,variations in (he
SMructure of the R group Dbring about variations in (hescs
Propecties _Alcohols are classified as primary ,sccondary or
(crtizugnccording to the kind of carbon that bears tiac -OH group

p g
: : |
R-CHo—~ o . R-cu-oH R —C < oH

; $

- -~ Q -
Primary alcoliol (1) Sccoadary alcohol (2 ) o Tcr(i:l\y alcoliol(3 )
Expcrimental Part
4

‘/l,-Thc gencritl detection = the characteristic reagent for Hydroxyl

j-2roup in alcohol is pceric ammonium nitrate (NH$),Ce(NOy)g
Add few dro‘-.s of ceric ammonium nitrate on (10 drops) of cach
(vpe of alcohols 3,2 ,1 ) gives dark red complex that refer to
preseace of alcohol.

ReHaol + (NH4) G (O3 — RCHO + (Wy), Ce (NO;) + N3
[4 L 4\ 5
. ‘ dark ved Camplexe
RcH. O 4 (NH), e (N03) 8 cHO 4 (MR )zCeQ\)O_g)S + HNog

e~

1o
d
3
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Y. The dls(mg(ush amory fhroe (ypa of alcoliol’ by usm" Licas
reagent (LnC(z/HC[) which is zinc chloride dissolved in
concentrated hydrochloric acid Takc three test tubes and put 3
drops ) of each (ypc of alcoliols (3 2,1) , then icdd (3drops) of
Lucas reagent and nole the results ,a foo layer of correspoading
alkyl halide will appear.

— - - o~

H . Lo 3
1
RCH OH +Zn 1, HCI  RCH,CL  (No reaction)
9\,_- SEEEEE e . T
R'CH OH + Za CL H Ct RICHC‘_ few minu(es lntcr a foo l:l\cc
s . will appear

lic -0OH +Za (1, HA | RyCC LTurbid in solution
‘ + immediately
Rs

11-Alkvl Halides - ’

They are organic compourds that have general formula RX
—x 15 the haiogen atom™ (CC,Br,l),and R is an alkyvl or substituted
alkytaroap while h\the cou‘-p0und§ containing halogen attached
directly to aromatic ring arc called (Ary! Halides ). @ X

The characteristic feature of the alkyl haiide is the halogen
atom —X ,and the characteristic reaction of an alkyl halide are
thos that take place at the halogen atom . )

lnspitc of their modes molarity ,alkyl halides are insoluble in

water ,probably bLecause of the@;ablllty to form hydrogem
Thcy arc soluble in the organic solvents -Alky halidics

are prepared by dificrent methods and nearly alv'afs prepared

from algghols. Alkyl halides eater nucleophilic Slle(l(u(lOl‘l
V—_—

reactior (SN1,SN2) ;and Elimination reaction .

.
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N 1+ PR N Do, . role
. ‘ ' . . ' . > . » . : ’-" ’ ' .
‘\ SoGeneral detection S R

] ] o a ‘
Where the, alkyl halides culcer substitution ccactioas ((hey arce
react with alcololic stlver niteatce (nlc. ;\0\03) 1) «l\(_ \\hl(_c_, p,..j.lj*_

vellgw ,or dagk yellow precipitate de pending on the type of |I.l|0"(‘ll
~attached o aa alkyl eroup .

R-X + amn03 " 5 AgX + R(N@3)
a\c.
X= Cl( white |)I'L‘Ci”i;:l(l'd )
X =Br (palish vellow precipitaced )
x=|((|:u'k vellow prccip;tatqd )

AlRyl halide characterized from Arvl halide  that it gives
positivé detection with aulc .Ae«NQO3 . ’

4

R — x A “03 — XL Precipitate with  altovl halide
loas\c-) "8 t o -

m"...x + AgNO3 —9 N.Q N reaciion with aryl halide
(c\\c-) .

-,
LY

— ."‘"tw"» W‘-"“-‘-—'-‘*"“’Wa,‘ ST Ser -
e - '-‘« —-\-- ——— -
. = :
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. Aldehydes arc  compoudnds of the general formul:n- '
//0 - :
- (R-C —H) ; ketones arc compounds of the gencral formul:
Q. o o _
" :-(R_C«‘_R) The groups R;m(lR‘ may be aliphatic or aromatic (
. . | .40
both a@ghjdc and Keltones contain the carbonyl group € .
e The Qarmy-g!:ouﬂ\_ is determined largely the chemistry | of
:}lldchydc and Kctonc. O
Experimental Part ;
General detection
@(?_,4—dinitro phenyl hydrzziae)
NHNH,
NO.»
NO, . -
This reagent is characterized for carbonyl group in the
aldehydes and ketones . . o - =
Add some drops fromi (2;4-dinitro phenyl liydr_?_zipc)_ 0 (3 drops-of
aldehyde and ketone }gives yellow or orange precipitated, this .
refers to presence of c:\rb:nyl group . . - ‘:’-N;‘C:g
2 il | oy .
;o,_ N
2,4, & ko 28-S witro Pheuyl hydra2ene
\"‘JAf&\'Z'me \
. _ : e
LI NGy No, R
Kebme R-c-R 4+ O MRS ) L
_ 4+ Hao
NO 3 * NO3
2,4_.d\Nivo ?“"‘3\ \13(‘ va Zove
T T AT RN T e Np s - - —-—-__--:-_-.-: o 7 ""”*““
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g T A TER S R FRNST U Y SRRV,
SP‘ (.\.q\ Dc“( ec.t“(:\‘OV\:a,oQ ﬁ;\Az\rﬁc}\C, ., e .
L ‘@S;h-c;‘.njir;x;'{ Detection (.'l‘u‘li.l.-u"".\’ ;‘v:'.‘lg.:u'l'} IAg(NH_‘):()HI :Inclean
. fest-tube Dt 3 (lruﬁ'_\' Liogn 3% As NO¢ and add 3 draps lrom 10,
Na Ol slowly with shake 6120 2 precpitale is formed then add
slowly drop by drop with $hake 2%

disappeared -

NI unti! the formed precipitate is

2Ag NOz+ INOR  — asgol«-\- Ma NG 4 H;0

Blgck ppt From silver oxide

Af1° + NHyoH —> CAgHzhol ]
. A

en’s solution

]

Put (2 drops) from akl. 1o the prepared Tollen™s solution  in
the test-tabe without shake o carclully 1o avoid break formed (hé
silver mirroy

s then put it in water hath and note that thee silver mirror
will form on the tube walls

Q
2 A&(MBLOH . Q-E\_\.\ e A3 P & _oNWu 4 2NWg +H, O
. Addude Silver wirfol

Pircepein
RAM) My R-E-R 5 R,
Ketone )

This operation repeated with” Ketones
non-formed Snd the resulg is nceeative
between the aldehyde and ketone.

»We note that silver mieror
Jhis detection distineuishes
.1

<
{
@ Mromic il Ak eckion .
Sewmic SvodPs &un *At\us&t of Ketone omd Some dvoPs B awm
Aduremic acld Mhe colour readent Convert Bvom broww o
qu: k\f‘\s Ycecria t\\k&-& e but ktowe 3'“,( ““'-ad-b\‘lt
R-<-% + WCroy —> Rcoon & Crog),
a\ lt\\j&g %m‘ Q\*'

L RN
e-&R + W Ocoy — NR ,
Rlawe

IV-Carboxvlic Acid

-

Carboxylic acid are compopnds of (he general fornela:

y
(R-C-011)

Talke 3 drvops of carboavhic compound and add (¢ some drops lean
sodiws Licarbomte (,\';\llC(),). the acidity of carbox

viie ncid showg
Ly the evolution of bubbtes of CO, | :

T . N A
RS.OO HINACO, —-———* RC OO0 Nu +H.,0 "(;0_- |

£




