; -'j' PERMINATION OF PHYSICAL
PROPERTIES

of the melting point of o selid.

. =ry
f

b

Sieenn of p clamp and stand so that the bottom is about
W lie bonoli.  Into the boiling-tube pour a suitable Tiguid
I}t the dopth of about 11 in.
Place on & watch-glaes a Little of
] ihe well-dried substance (see note 2)
N thi m.p. of which is to be détermined,
; syl powder 1t Anely by pressing and
rubbing it with the end of a suitable
spatula.

Gently stab the open end of a
capillary tube (prepared in the man-
ner deseribed on page b) several
times on to a lttle heap of the
powdar, in order to introduce into
thé tube an amount of substance,
which, after tapping tho closed end
of the tube on the benoh each bims,
finally forms » tightly packed layer,
& in.-} in. deep, at the bottom.
(I the substance is waxy in nature
a somewhat wider capillacy tube
may have to be used.)

Procesd similarly with & second
: capillary tube,

+ Bemove from the boiling-tube the
vork and thermometer, and stroke

_ the moistened end of the latter along
I the eapillary tube, then pross the fube spainst
hermmmeter 8o that the substanee is opposite
(k2 the tubo will adbere to the thermometer

14

il Sharmometor, gently hest the liquid with
5 | mperatire at whiok the solid changes

pperaius shown in Fig | and sapport the boiling-

-
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to & iransparent fiquid (see note 3) ; an approximate value of the
m.p, is thus obfnined.

Carry out s more necurats determination at once, by repeating
the procedure with the other eapillary fube, raising, degree by
degree, the tempenture to which the liguid has fallen by periodi-
cally waving o small flame (sbout § . high) under the bottom of
the beiling-tube wntil the m.p. of the solid is reached. With a
little practice it 38 possible Lo reach, and not exoeed or ouly slightly
exeond, & particular temperature (With this form of spparatus,
where the Yiquid is not stirred, the flame should not be kept con-
tinnonsly smder the boiling-tube, or the thermometer will register
a temperatore which is actually bulow that of the liquid.)

For esch determination » freshly packed capillary tube shounld
be sed. o

Noage.

{1 For temperstures up to abou 210° medicinal paraffin or
glycercl are wnitable and reasonably safe liquids to use.

For tempernturea up to ahout 260° fresh concentrated sulpharic
acid may be ueed, n orystal of KNO, being added o oxidise ¢ 1
Bk 1-. [ 1ha aoil T : ngE | 1
Ehis Tignid, however, thero i risl of serlous injury should the tube
break : gafer liquide are esters of high b.p., e.g. butyl phthalate
(b.p. 338%).

(ZY 1658 essential that the substance be dry, since even a trace

of meisture may lower the m.p. considerably.

mlnf drying substances ses page 19

{3) A pure compound usually has & sharp m.p., e it melta
completely within & range of abont 1°. Any impuritiss present
n@&ﬂ;@ﬁ; lower the ni.p., and also render it indefinite, i.e. tho
ahanges from solid 6 Tiguid extends over s number of degrees.

It may be neccssary to recrystalliss s substance one or more
times before it melts sharply.

Some sulistances on beating underngo decomposition before the
m.p. is reathed, the decomposition uets then acting as im-
purities and lowering the map.  Even for these the method described
(i.e. the introduction of the -cspillary tube inte the liguid at a
temperatare only & little helow the m.p. of the substance) enables
& fairly accurate m.p. to be obtained, gines the compound is exposed
to the high temperatare for only a short time before melting, and
thus only slight decomposition ocours. If the substance and ther-
mometer ave placed in the cold lguid and the temperature raised
glowly & muneh lower m.p. will be obtained.

(4) Binee an ordinary thermometer may be inacourate it should
be standardised by using a range of pure substaneces of known
m.p. (ses note 2. 3

[
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4. DETERMINATION OF THE MELTING POINT OF
A BOLID AND BOILING POINT OF A LIQuID

We are now 1o identify the substance supplied. This involves
two steps, The first step is to determine the melting point or boiling
point as the case may be, of the substance supplied. As we have
cslablished the character of the characteristic gromp present in the

= supplied, we are only 1o tompare the melting point

" su
of the relevant compounds to have a fair idea of the original
substance,

The next step iy the confirmation of (he substance through
formation of its derivatives.

; 8lass capiljary tube, sealed at one end gnd by gently
18pping on a hard surface the powdered solid is forced down 1o the
closed end, The fine capillary tube in then attached by moisten-
g it with the liquid of the bath to a callibrated
Ermometer so that the eniclosed sampls is as near
a8 possible to the middl: of (he thermometer bulb,
The thermometer is now suspended in a bath of
coneentrated sulphuric acid, with the bulb a few
millimetres balow the surljce (Fig 2.)

The vath is heated steadily and unifermly by a
small flame and: lemperature at which the solid melts
is noted. - the expzrimant by heating the bath
to ten deyrees below the exp melting point and
thereafter .n such a Way that the temperature rises
about two dﬂg:pu Per minunte. The temperatire
at which soﬁaﬁmg of the sample begins is not jts
melting point, Meiting point of the sample is the
temperature at which a clear melt is produced.

. Notess (1) Por low melting solids the sulphurie
acid bath may be replaced by a liguid baving lower
boiling point,

(i) Some substances on heating undergo decom-
Position before the melting point s reached, the
ﬁaqnmpn:hiun_ products then act g5 impurities. and
the melting point of the sample. For these

be heated o a Mmpurature_ulishu?

18 Point, then the capillary Elbecmﬂﬁn.

= o B
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the should be introduced, The sample, in that case,
illr?mkl Tﬁfmm to the Iﬂal;temp&ummnﬂyfnrg short time
before malting and will Eive a fairly accurate reading of its M. P,
i) ol sulphuric acid in the bath becomes
bl e:wgg :':s'hew;'reaanm of charred matter, To get clear
bath, drop a few crystals of KXNO, in it and gently warm,

sDetermination of the hoiling point of a liguid :

Fit up an apparatus as shown in fig. 3 and see that the bulb of
the thtrm?:mur Eﬁnn at the cenire of the side tube of the distilling
fask. Disconnect the distilling flask, remove the cork and the
thes someter attached to it, pour in liquid to fill up about half of
the distilling flask, Drop a few pieces of porous pot in the liquid.

see
bulb of the thermometer does not touch the sides of the

18 Hask. Connect the flask 10 the condenser, gently heat the
li 'g.'n'innil flame for smooth distillation_

the liquid i  and distils without decomposition, practi.
ca “&m § ;r:'ill Ppass over at a constant te nf:'mwm
ix the boiling point of the liquid. However, if i
ﬁmm“m rises, the liguid is not pure.

ﬂm the cork and the thermometer. Care muyst be taken to
the
quid

* Not inchuded in the B.Sc. Syllabus of the University. of Calouttas .
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CLASSIFIED TESTS FOR DUALITATIVE
ORGANIC ANALYSIS
{. Physical Characteristies : Expetiments Observations | Inferences
fa) State (& Colodr e e
(¢} Odour (b) Tu!mlﬂg fltrate add ?u. (U] ?;%.,T“ﬂ;"ie}"“‘ Lg:!im
Hirw @ - A H.80, to acidi n a few Fei— -
S0 Sy in wier (not and  cold), aléehol, dil. acids, dil 250, 10 ook fy, then & %% | ) Organic solvent | Bromine e
oo and 2 ml chloroform or CcCl, ot l:yer—-yclluwish present.
(¢}~ Litmus reaction CS,. Shake well. brown.
Melting point. &
w if the organic solvent layer is | (¢) Orgamic solvent | Bromine
2. Detection of Elemonts in Organic Compounds violet, add more chlorine water h}.ﬂ-_yelbw. inpre
and shake well untl the violet sence O
Experiments Observations | Inferences colour is discharged. bodine
1 present.
-lime tost - : ! Al 5 ety
at substance and soda-lime Smell of NH . Mitrogen 3.  Alkali-Sugar tost =
(1 :2) in a test tube. {a\ turns red litmus | present. Heat subs, with alkali-sugar mix-
paper—bluc. [All nitro- are (1:01) in & bulb tube
: (b} turns mercurous gchous (see under nitrogen) ; break it
nitrate paper—black ©O™m p 8. andesr water, boil and filter.
do not re Examine filtrate for N, S, and
spond to Cl, Br and Eﬂ"’ test (f, (1), (1)
this test ] (%), (a)s (B) mander Test 2.
Lassainge's test -
Fusea e of the s;.;hn. with
a pea sized melallic sodium in a j il '
ﬁ:fiun tube, heat at first gently Alksli-Zine test :
and then strongly, extract the Heat substance with alkali-zine
melt with distilled water, filier : mixture ( 1:05)ina bulb tube
(i) To 5 ml of filtate add 2-3 | Blue or green ppt. itrogen (see un nitrogen). Break
drops of NaOH, !-2 bits of or colouration g | under water boil, filter :
FeSO, and boil, Add 2-3 drops | (Prussian blue)
of FeCl, and acidily with cone. =
HCL _ Examine filtrate for nitrogenby | A deep blue ppt. Nitrogen
(if) To a part of filtrate add | Violet colour Test (2) (1) above. or a bluish green | present.
fresh soln of Na-nitroprusside. colouration.
(i) Another part acidify with | Black ppt.
iw.k:md and add Pb-acetale ¥
oI,
() i@} Te 2mlof filtrate add | (a) Curdy white ppt.
,_&HHQ* to acidify, beil for l: _ -ppl'. e
‘@ few minutes, cool, and add | (b) Curdy yellow (E
A TR ppl. 0
{Pale or distinct.)
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3. Detection of Functional Groups in Organic Compounds :

Containing C, H, 0 and N

Experiments

A Test for —COOH group ©
“ATest a little of the sample soln.

with blue litmus paper.
Dissolve or suspend the sample
in water, add solid or aq. soln.
of NaHCO, small guaatify at &
time>

s. Warm little of the gample with

L ml of methyl alcohol in pre-
sence of few drops of conc.
H,S0, and then pour the reac-
tien product into a large volume
of water.

_" by Test for phenolic OH gru“ﬁ
b Test a little of the sample S0
with a biue litmus paper. P

Hissolve the substance in water

' or alcobol and add a drop of

FeCl, solution.

(Some henols  give reaction
only in alcohol solution It is
therefore

~ advizable to repeat

the reaction in both the medis.
(Exceptions are «-naphthol and
s-oaphthol, They give trancicnt

Observations

.

paperturns red
Effervescence
with evolution

Blue litmus
pape: tutns red
colouration or

ue or violet
colouration.

Rose red ppt.
of an azo dye.

Red colout in
acid medium,

Inferences

—COO0OH gr-
present.
—COO0OH gr.
present.

—COOH gr.
present.

Phenolic - OH
gr. present.
il o
acids.

(b) Phenolic
—OH By
present

Phenolic— OH
gr. present.

(147
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Expernments

—

— —

§. Phthalein teat:

Heat the sampic with phthali ic
myhydfid; i1:2 pmpmtmn}
and few drops of concC. H,EDE

waler.

Test for alcoholic OW &roup «
. Add 1

a dry sample few thin
slices of lic sodium in an

. Add small amount of PCl; lo

2 ml of the dry substance

. Add to a small quantity of

sample about equal volume of
freshly distilled acetyl chloride in
cold condition.

Xanthate tes

tast -
Take a Litlc of the eample and
solid KOH {1:10) in a clean

dry test tube and warm slight/.

1, than add 1 ml of ethel

Coo
and 5 drops of CS4.

'Bﬂ Shake the mizture for
m

inues.

%?ﬂ‘.!l Then add few drops of 1%
_molybdate soln, and then

¢) Tess for ester group -
m two beads of NaOH toa

of the sample in min. vol.
boil for few minutes,

of water :
00] th acidify with dil. HCL

r - .“- m iL.
(M) KO

hydroxylamine
idrochloric --c_pl_u_t_lnbn- in
nol  containin "02%
yymolphelein mw:wr add

Observations inferences

Yellow, blue, Phenolic - OH
green or red | BR. present.
fluorescence,

Hydrogen gas | Alco. ~0OH
evolves, gr. present.

Copious evolu- Alca. - OH
tion of HC1| gr present,
gas,
Copious evolu- Alco.—OH
ion of HCl | g present.
gas.

i

|

|

M A yellow Alco, —OH
PpL gr. preseal.

iy CHClg~ Algo,~OH
layer turns | BL presenl,
yiolet oOr
reddish blue.

White  solid
{In case of ester presenl,
of walter inso-
juble acids].
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7 J Experiments Observations | Inferences
/ Experimenis Observations Infersnces i :
- e [ Sehiff's test : .

{ ia methanol wuntil the mixture To 2 mi of the cold solution of | Pink . or ted | —CHO group
tarns bhie and then add 5 drops the substance in a test tube add | colouration. present.
of KOH in methanol, Heat the 3 ml of colourless Schifi’s re- | (The appear-
mixtore just to boiling, Cool agent, shake well and allow to | ance of a pink
and acidify with 2 (N) HCI lmtg stand for 2 minutes. tint irﬂ'{ﬁt thri'

b colour disa s An N gxpiration o
ra-;lil;;lJ= a ?hop t::fppl‘i:1L FeCl, N.B. Do not heat the mixture. | the time-limit
solution. of 2 mins, to

N.B. Before performing this ex- be discarded.)
periment, make sure that with 4@1‘0 a small portion of the subs- | Red ppt. of | _CHO group
FeCl, soln., the origioal sample tance add 5 ml Fehling’s soln, | cuprous oXide.| present.
soln. does not produce any and then warm on water bath
colous. Hydmar:-i-: a:]ild h;:; for few minutes.
slightly acid seln. exhi " .
| oaien i Fec . Do s e
soln. | add Fehling’s B soln. a lintle
~“Test for carbonyl group : s at a time till the bluish white
T;i_a_,zmalu%u_uuhn Orange or red | Carbonyl ~gf. 3 Il;lﬂ- dzglmlves al;l: a clear deep
nlcuhw ppi. resent i ue soln. results, & . .
wnee or a b amount (>C=0" or | 0 5 ml of Tollen's reagent add | Silver mirror | —CHO group
of the sample add minimum —CHO). ‘& small amount of the subs. & | appears on the | present.
quantity of glacial acetic acid, ' place the test tube iis hot water | sides of the
13‘% i iIzl;ll.' solution results J th. test tube.

n_add ity ek ---@lﬁqq Tollen's reagent :

e otion 6T T, iophes L g e gy
fi “Q,M 1 adding dil NaOH t0 5 ml
genudy . heat to bogling FOT 16 ¢ AgNQ, soln. shake and stand
minutes. AMow to .cool, if no for few minutes, decant the
ppt. appear, add 2 drops of ciear soln. and dissolve the ppt.
conc. H,S0,, warm for few in minimom volume of conc.
s S B
:f;ml 'mt;nalmhm _ *-f e (f}tT@:ﬂ‘ Sfor ethylenic unsa-

2. T cqual amount of semi | White crystal- Carbonyl gr. wm
carbazile hydrochloride and | line ppt. present 0a little soln. of the sample Ethyleaic
sodium acetate in a test tube, | (=C=0 or dd afew drops of dilute saturation
add minimum quantity of water —CHO). ), soln, may be
to dissolve it by heating. Now present,

L %ﬂdlmﬂﬁﬂﬂﬁ mmhaud - BtIIYlBﬂiﬂ
A e it unsaturation
tut .t. - al L h -
make & clear solution. Warm on present. -
K ‘bath for few minutes and _
AR .._._ - __ '_"._._ t.l - ":.' rll ]

= 3
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4 / Expetiments Ohservations | Inferences
A \ ; P -~ ! £
" | [If in the original comp. N, S or
- - phenclic OH group be present |
|I do not perform iests for ethy-
lenic unsaturation:]
Tesi for primary amine :
| _¥ Carbhylamine test -
Warm a little of the sample :
| with few drops of alcoholic &chn;r:c“mm“ —NH, group
! KOH solution and a drop of | gdour of car- present,
| CHCI:‘ L] b!lﬂmiﬂ:.
Diazo reaetion :
Add a pinch of NaNO, fo a i -
well-cooled HClmlmiunhq{' the _;r?uﬂ:td;:;: p:ﬂg? ol
sample. Then pour & litﬂ:.--l et or red ppt ;
this diagotised solution into '
: excess of cold alkaline solution |
| of f-naphthol.
1 1
(i) Test for secondary amine :
Iy i. Dissolve a little of the sample A =
] in 5 mldil. HCl and add a few | mgﬂjﬁﬂ ‘E": p::qagtmw
drops of NaNO, solution 10 the = warring and ?
above cold solution. Then dilution with
. add a drop of &~ reaction | water changes
| ' product (nitroso conipound) w0 | to  red and
J a small smount of phenol | again blue in
1 dissolved in litlhe cone. H.80,. |alkealine
y . Simen'’s test :
. Add one drop of the ag, soln. group
of the sample to 2 mlof ag. Enﬁm““ ;:Ealgnt,"
Na nitroprusside soln, then udd |
.,a I ml of freshly pﬁlp;ucd soln
; S idation of GyH.ON by lw|
" axidation
. outaton of C,H,OH by red|

i1 Fest ﬂ:r-{#ﬁdry amicnes ! ‘
_ i 1o few ml of HClsolution of
- sample add few drop. of

plassilam ferrocyanide.

White ppt.

{151
Experiments Observalions | Inferences

3. To2ml of the HClsoluion of | Pale yclow =N proup
the sample add few drops of | ppt. Dissolves | present.

 Mayer's reagent. on  healing

Preparation of Mayer's reagent : but reappears
Mayer's reagent is prepared by | 00 cooling.
dissolving 13 5 gm of HgCl. and
50 gm of K1 in 940 ml of water

D~ Test for-amide group 3
Heat 0-5 gm of the sample with | Smell of NH,, | —=CONH, gr.
2 ml 503 NaOH solution which  turns | prescnt.
Hey(NO, )y
| papet black,

2/ Trea a little of the aq__soin of | N, gas evo- —CONH, gr.
the sample with 8 few drops Ives. present,
ool ofution of HNO, (HOI |
and NaNO, L

(ky Test for substituted amide

(anilidey group : !

Hydrolyse 50 mg of the sample Immediate Substituted

by boiling with § m1 conc. HCL | brillis  scar- _amide ge. pre-

or S0y H,S0, for a few minutes, | letor pL Wt

cool, dilute with “water,, then iﬂi’ BONH—_Ar.)
riorm diazo wession.

ATy Test for Nitro group

W Warm  gently a . little of the Immediate  —NO, group
sample with a few Meces of | brilliant scar- | present.
metallic tis and 5 mlconc. HCI | letor red ppt.
tili the reacion is complete. .

Cool, filter if required, dilute, |
then perform  diazo reaclion |
fperfc this 1est when —NH, |
gr. & or R—CONH —AT groups
an and Barker’s test ¥ wiuk r
A or | NO w
grey ppt present, ?




