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INTRODLUCTION,

Practical chemistry is an important part in the curriculum
of study for the B. Sc, student, During many years of teach-
ing experience 1 have frequently found that students work in
the practical class with fragmentary and not infrequently
inadequate notes. The present book is an attempt to place
in the hands of a B, 8c. student a reliable and accurate guide
for practical work in chemistry. No attempt has been made
to explain the theory underlying various processes. On ‘the
other hand, minute details are provided for manipulative
skill. Frequently alternate methods have been pravided to
suit the conditions of every laboratory. Blank pages for
nates have been attached at the end.

The unique fearure of this book is that the student would
find very complete and concrete instruotions for work., The
book contains answers to all the q ions which stud
usually ask their guide in the pracrical class. It thus fulfils
an important need of the student. Itis writben with the
purpose that students would tantly use it in the practical
clnss till they again mastery over the subject. It fa hoped
that if this book is intelligently used the student would find it
$0 be s nseful guide in later life.

Dr. A, K. Bhattacharya,
D 8. ¥ N.A_8.
Head of the Department of Ghemisk-y &
SAUGAB, Dmn of the Faoulty of Brierice,
107R May, 1950, SAUGAR UNIVERSITY.
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SENIOR
PRACTICAL CHEMISTRY

FOR
B. Sc. STUDENTS

PART I

QUALITATIVE INORGANIC ANALYSIS.

Introductry :—Qualitative analysis of a given mixture
consists in identifying the basic and acidic radicals contained
in it, .

EXAMINATION OF BASIC RADICALS.

Basiv radicals are identified by way of dry tests and
testa carried oat in solution, Dry tests are more useful in the
case of single substances, In the case of mixtures they are’
better employed to individual basic radicals as they are
veparated in solution analysis. The more important of the dry
bests are the fame, bead and charcoal tests,



CHAPTER 1
DRY TESTS

Fhm Test :—Clean the platinum wire by repeu.tedly
dipping it in concentrated hydrochloric acid and heating in
the Bunsen flame, When the wire becomes red hot without
imparting colour to tbe flame it may be taken as clean. Sub-
stance ig then moistened with pure concentrated hydrochloria
acid and heated on the clean platinum wire in the non-lumin-
ous flame.

Tlame colouration |Indication Flame a8 reen through a blu¢
{(cobalt or didymium) glass.

Lavender violet K reddish violet,

Biuish white Pb, As, 8b

Blue (then green) Cu

Green Ba blue-green.

Golden yellow Na invisible.

Brick red Ca .| greenish-grey.

Crimson Sr -1 purple.

In the case of substances such as batium sulphate tha
flamie colouration is best obtained by first heating the sub:
stance in the reducing flame (e approxrma.tely the fower

half) then moistening with trated hydrochloric seid
and performing the flame.test. . .
In the presence of soditm the potassium flame ia masked

but is visible as reddish violet tohtough & blue glass whieh ents
out the sodium flame. Pr of and aleo
‘mask the potassium flame. .

Traces of sodium are pregont in most cnmponnds and in
testing for sodinm #he  flame éy and
should not ‘be -appreciably -;cg mmg
doosiy 1, 4 solivum Mmfbcm&uiavﬁm dita..

‘Bead Test :—Make a loop {1} ‘mm. dmm) ;t
end of o clean platinun wire and heat it to udmm Toush

* foop when some of :
Gefita acuin il e fame.. ‘The barax swall
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and heat. Notice the colour of the bead when heated in the
pxidising { approximately upper half) and reducing { approxi-
mately lower half ) flame. Also carefully observe the colour
of the bead when hot and cold.

.- Coloured oxides impart characteristic colour to beads.

Oxides of :—] Colour imparted to ] Colour imparfed t6 bead
bead in oxidising flame in reducing flame
Hot | Cold Hot . Cold
Copper - green bluish- | colourless | brown  to
green. , red {cloudy)
Tron yellowish | yellow or| bottle bottle
| brown colourless] green igreen
Manganese | amethyst | reddish | colourless - jcolonrless
violet
Cobalt blue . | blue blne * . Iblue
Nickel violet reddish | grey grey
brown (cloudy)  {(cloudy)

The colotrs of boraz beads oblained with metallio sulphides
and vrsenides frequently differ from those given by  other salls
and the oztdes, eg., manganese sulphide gives a brown bead.
In the cése of sulphides and ides this difficulty is
overcome by fusing with & fragment of sodium peroxide and
thén performing the bead test, ) o

L Chy I tosts +—Subst is mixed with approximately -
twice the amount of sodium earbonate and  heated in s
olean cavity in ‘a chareosl block in redacing flams of the .
bjowpipe. Nextitis moistened with & fow.drops of cobalt
gitrate solution and heated in the ozidizing flame of the
blow pipe. . Many -substances impart colour o the - fused
mass thus obtained snd the following are the more importans

D,

ERO 5T




CHAPTER 1II
SOLUTION ANALYSTS

The methods of solution analysis may be regarded os
depending entirely on the chemistry of ions and not of
the elements. The characteristic reactions of ions contain-
ing the elements are used for the identification of elemente
and the condition in which they are presrent. The methoda
of solution analysis depend upon the principle that the
properties of & dilute solution of a salt are, in general, the
sum of the properties of its inng.

Preparation of the solytion:—For preparing the solu.
tion the following reagents may be tried in the order indi-
cated below. A preliminary selection of the solvert should
be made by taking aboat 01 gm. of the mixture and
testing its solubility in 6 c.o. of the solvent bafore the
solution of the mixture is actuslly prepared.

1. Water, cold and hot.

2. Dilate nitric acid, cold and hot — Treat a small
amount {(about 0-1 gm.) of the mixture with 5 ¢ e, of dilute
nitric acid, warm and filter, In the filtrate add dilute
hydrochloric acid. If no precipitate i8 obtained I-gromp
is absent and in this case dilute nitric acid should never
be used for solution, If a precipitate is obtained. the
presence of I-group is indicated and .in this oase dissolve
ahout 1 gm. of the mixtare in 20-—25 c.c. of dilute nitrio
acid and. proceed for group analysis.

3. Dilate hydrochloric acid.cold and hot

4. Conoentrated hydrochloric acid cold and warm. -

(The solution:shenld not be boiled for long as cer-
tain metallic chlorides are volatile -with  oconeentrated
: hydrochlorio scid.) o

5. Ooncentrated ‘nitric aoid cold and warm — Nitric
acid should oaly be tried when the residue Jeft undissolved
in -eoncentrated’ hydrochloric neid is coloured,  If it has to
be used the solution should be evaporated almost to'dry-
ness in' & poreslain dish. -This residue. should “be diluted
with sabout 15 e.s; -of Water and ‘some dilute hydrochloric
iaoid added hefore procesding for group analysis:.
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It ia wsually advisable to try the first four solvenis and
i any part of the miziure remains undissolved thenm treat it
as an insoluble substance. For the purposes of analysis an
ingoiuble substance may b2 defined as that which ve not soluble
in single mineral acid. They are analysed separately.
. Note:—Only necessary minimum amounts of the acid
should be used for preparing the solution. For about 1 gm,
of the mixture 20—256 c.c. of dilute acid or 4—8 c.0. of
ooncentrated acid is usually sufficient. Use of larger amounts
of the acid ocauses a considerable increase in the bulk of
the solution at a luter stage in the analysis and causes a
good desl of loss of time in concentrating the solution by
evaporation,

All solutiona in strong acids must be diluted with five
to six times of their volume of water before proceeding to
the group test. If there is a white precipitate on dilution,
soluble in concentrated hydrochloric acid, it indicates the
presence of antimony or bismuth in the mixture.



CHAPTER 1III
GROUP ANALYSIS

In carrying out the group analysis the presence of the
group should always be tested first in a small amonat of
the #olution of the mixture by adding the group réagent.
Only if the presence of the group is indicated, the whole of
the solutton should be treated otherwise the presence of the
next.group should be tested for. . .

Tt should be noted that the colomrs of the precipitates
formed are only indications-of the nature of the radioals
Ppresent as the presence of one metallic radieal may causa the
magking of the colour of the precipitate given by another
metallio radical. - : .

GROUP -1 ‘(Sﬂm Group) Pb, Hg (ous), Ag

- " To the cold solution of the mixture add afow drops of
dilute hydrocholrio seid. If a white precipitate appears then
add more- hydroohlorle acid to complste the precipitation.
Filter and preserve the filtrate forgroup-IL, “Wash the pre-
clpitate twice with small amounts of cold water boil the
precipitate with water and filter hot.

Fittrmto—Test for TY | Mesidne:—Waeh D or 3 vimss With' hot waker 1t
removs all load chloride. Treat the residue with
1. 'White orystals may | excess of arsmoniom hydroxide and fiter quickiy.
separate on cooling. :

2. To a portion of the | Fileratei— Residue:—If black, tost o7
solution add acotic acid | Teat for Ag, Hglous). Wash and dizsolvein
and potassium chroma$® Acidify the sencentratoed hydrovhloris agid
sohtion—YELLOW solution with. ' {'to which had been addcd 8
PRECIPITATE, dilute nitric erystal of potassium ehlorat®.
d ,ng% ¥ . lation 4o,

8. . Toanother portion | PRECIPITA'
add potassinm’ iodide
wolution-~YELLOW.
PRECIPITATE,
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Note :~Owing to slight reducing action of mercurous
chloride in presence of ammonia, a small amount of - silver
might not be deteoted in presence of a large amount of
mercurous chloride, as it would remain ‘insoluble s metallio
silver. This may be prevented by oxidising the misture of
the two chlorides with bromine water when only the silver
chloride remains undissolved, Mercury js detected I the
filtrate by means of stannous ohloride, '

Warm the filtrate from group—I, pass s slow current of
hydrogen sulphide gas, filter, dilute somewhat and again ' paas
bydrogen sulphide gas till complete precipitation. Filter, if
necessary, through the same filter paper and presecve the
filtrate for group—IIL.

Note :—Care magt be taken as to the aocidity of - the solu-
tion bofore passing hydroges sulphide, If the solution is strong-
ly acidio the precipitation of cadmium is prevented. Qa the
other hand, the solution must contain a moderate amount of
hydrochloric .acid to prevens the formation of a colloidsl
suspension of arsenio sulpbide and to keep bismuth and
antimony in solugion. Arsenic is most readily. precipitated
if the concentration of the acid is above YN, whereas ths
concentratinn  of the acid must be below N/2 to- obtain
complate previpitation of other members of this. group mot-
ably cadmium, antimony and tin. To prevent mstals of the
later gronp being precipitated the concentration of the acid
-shonld be-above N/8, :To overvome this difficulty it is prefer-
‘able 1o pass hydrogen sulphide gas in a comparatively strong-

‘ot acid golution aad filter.. Dilute the filtrate with water
and again pass hydrogen . sulphide. . Colleot the precipitates
together and analyse them for group—IL . i
<o Only alight yellow. precipitate. of swlpkur  indicales the

_‘pregence.of an oxidising agent, eg., ferric salf, and should not

" b confused with the precipitate of growp—IT.- o o
+ “¥Waab the precivitate with o little: water, ‘then warnd it
with 54010 .0, of yellow amamontum sufphide - Filter, and

- fitrate ‘for groupILB, Examinsthe residos
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Reajdue: — | Filtrate :—Tost for lead by adding o a emall portion of
K black, test | the filtrate dilute s.lphurio seid. Ff a white precipitate
for Hg. Dis- | is obtained add dilute sulphurio acid to the whole of the
solve either in| flltrate and filte~. 1f no white precipitate is formed then
aqua regia or | proceed to est ag described under filtrats below.

eono. HC

:?d }8%"‘“ Residue :— If | Filtrsts :—Add excess of ammonium
3 white test fer | hydroxide and flter, (If the solution

and test for Pb becomea blue prrasens: of Ou de indisated.)

Hg a3 deaonh Dissolve in

ed in group-. i
group-l ;::I"ﬂ:e ot “;.’;‘3 Besidae +—¥f | Filtrate:—Toss for Cu and
Pb as describ:| White test for | Cd. If she Bltrate is colour
od in grogp-l Bi ¥oss Cu is absent. Test for
8roUP™| Dissolve  in | Cd by passing H,8

01 fnd di | YELLOW PRECIPITATE

fnrge . volume | X the filtrate is blue test

5 of o tar for Cu sudt Cd both. Acidi-

WHITE PRE.| {7 the blue solution with

CIPITATE excesg of eone. HCI and

pass H, S, Filtor,

Residue:—' Filtrate :—Di-
¥ Dblack | Jute with &
5 . g Cu is pre- | large volume
3 wont, of ‘water and
pass H3S

N!z'i'n-
YELLOW
I’RE*‘IPITA‘I‘E
confirms  the
presenes of Cd

Alternate methods for the detectivn of cadmium in. presenee
of onppe!.

To the blue filtrate eontaining copper and
nddemssof-- mide sdlution (pot e
isa deadly poison . and 110 -cuts and braisos shonld ever be

4 to the sok 1) -and. pass. hy@rogen sulphide -gas.
Aryalluw procipitabe confirms the ‘presenee of cadminmy.

2. Acidify the blue filtrate with dilute salphuric soid:
sad boll with olean jron- nails or wire. Pilter rapidly the
- frecip obe,  dilate Sirate and. phes hydrogen
sulph ellow mﬁm——(}d

=3
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GROUP-11-B (As, Sb, Sn)

Acidify the fittrate for group JI—B with dilute hydro.
chlorio acid. A4 pure while precipitate indicates the absence
of group-II-B. If a coloured precipitate is obtained
then boil the acidified solution, allow the precipitate to
-settle, decant off as' much liquid sa possible, Giter and wash
the precipitate, rejecting the filtrate. .

Boil the precipitate with 10 ¢.c. of concentrated hydro-
chloric acid and flter.

Residue :—If yollow— | Filtrate :—DBoil off hydrogen sulphide.: Add 2
Ans, Confirm as followa s} or 3 clean iron nails. Boil for 5 to 10 minutes
Boil the residue with | and flter,

about 4 o,c. of concen. {Black scales indicate antimony)

trated nitrio acid.
Ditute and filter if nece.
ssary. Add ammonium 0
mg’bdm and boil. | Residue :—Black scales| Filyrate :—Add  mer-
—YELLOW PRECI- | S® Remove iron nails | curic chloride solution-
PITATE and coliect black ecales) A WHITE or GREY

Dissolve in concentrat.! PRECIPITATE --85
ed hydroohlorie acid
containing & -crystal
of KC10y . Dilute. snd

paes st, ORANGE.

PRECIPITATE
Alternately

Add ammoniam hydroxide to the Altrate 4ill
tha sotution ie just slkalins, - Acidify “the solu-
tion by adding 4 to 6:gms_ of dolid oxslic acid,
boil, pass hydrogen sulphide and filter.

Residus :— | Filtrate ,—Add ~ ammoniuss
If OB ANGE] i;{kd;qxide till ‘it beoomes just
fine, Adidify -

ooloured with acetic
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,

Flame test for Sn :—Take the precipitate containing tin

in o porcelain digh. Add 3 c. e. of concentrated hydrochloric
acid and a piece af pure zinc(free from tin). Agitate it with a
teat-tube half full of water and then put the test-tube in
the flame—a blue flame mantle round the test-tube showa
the presence of tin. -

P GROUP-III (Fe, Al, Cr)

Boil the filtrate from group ~II to drive off all hydrogen
sulphide (till a filter paper dipped in lead acetate solutior
and held in the vapours of the boiling solution does not turn
black). Test for the presence of Fe(ous) ions by taking a
portion of the solution and adding to it potassium ferricyan-
ide solution when a bluo precipitate indicates the presence of
Fe(ous) ions, If iron is present oxidise the solution with 1 o.0.
of ooncentrated nitrie acid and boil for about five
minutes. If iron is absent nitrio acid need not be added,
Test a portioa of the selution for phosphate as follows.

Test for phosphate :—Add ooncentrated nitric acid to a
portion of tho solation, boil and add smmonium molybdate
solution and boil. Formation of a. YELLOW PRECIPITATE
tndicates the pr of Phosphate

Before proceeding with the precipitation of elementa of
group—III the presence or absence. of in tetfering acids should
b, woted, These intorfering acida-are phosphate, oxalate "and
fluoride. . Phosphate is tested as above and oxalate sad
fluoride as deseribed in the seotion dealing with acid radicals.

When no interferiog mdmptuem proceed as follows:—

Totthe oxidised solution -add about 10 .o, c. of
ammonium chloride  solution and éxcess of ammoninm
hydroxide. Shake the solution well.and filter. = Reserve the
filtrate -fat graap—f\’q Pmeaé mk thg pm:p:ute ag
fallows S

- Wash  the pmoip:mhm: s boxlmg tuhe Add c&usho
‘boH i taelt-of amatohia {
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+—If brown ate —Boil off oxoess of bromine and note
teat for Fe. Dissolve | the colour of the sofution. 7f fhe solufion i1
the precipitate in dilute | yellow iest for Cr .and Al both. If the solution fu
hydcochloric acid and | colowrless fest for Al omly. Divide the solution
add pot«nwum ferro- | in two parta.

BLUE PR);CIPITATE

To one part add excess of | To the other
acetio aoid and lead acetate | part add nitrio
solution. acid to acidify
--YELLOW PRECIPITATE |and then add

Cr exoess of pmmo-

GELATINOUS
PBEC!PAI!TAN

Alterpate test for Cr and Al :—Take the filtrate after
removing iron and boil off bromine. - To the clear .selntion
add solid ammoninm sulphate and filter.

Residue :—If white gela- Filtrate :—Boil with excess of ¢anatio
tinons, it indicates the pre- { soda until th> solution is free  from the
sence of Al, smell of ammonia, Acidifywith. acatic
Confirm by clmmoal teat, ‘aoid and add silver nitrate soution
= —RED PRECIPITATE - S

Cr

Ifmberfemg aelds are present then the pmwdnro hasto
be modified to sliminate them. Not more that one interfer-
ing asid is usnaliy gIVen to B So.” students. The procedures
for eli ing these & .aoids are detailed below,

]

Removal of phosphate :—To the. oxidised solution for
groap~~IIl add sodivm acotate and acetic geid sud then: add
drop by ‘drop ferrie ¢hloride solution (eonstantly stirting ‘the
‘lﬁxawn with - glass vod) till it acquiresa light réd colonr

063611!.‘-0 “propared teaj, boil for five mmum -and “filver,
te add exoess of ammonium hydrexide, boil- sud
m o, pmmpitam and teet for chromium -and

r ‘the procedure d for..
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Removal of oxalate :—Take the precipitate of the gronp
—III and ignite it dry for fifteen minutes on a piece of porce.
lain. Dissolve the ignited mass in dilute hydrochlorio acid
rejeoting the small insoluble portion if any. Add ammonium
chloride and excess of ammonium hydroxide and filter,
Test the precipitate for radicals of group-~III aud add the
filtrate thus obtained to the filtrate reserved for group—~IV,

ALTEENATELY

Digest for three to five minutes the precipitate for group
~III with boiling coneentrated nitric acid eontaining a ecrys-
tal of potassium chlorate. To the clear solution add ammonium
chloride and excess of ammonium hydroxide and filter. Test
the precipitate for radicals of group—III and add the filtrate
thus obtaiud to the filtrate reserved for group—~IV.

Re: 1 of fluoride:—Digest repeatedly the precipitate of
group—III with concentrated hydrochloric acid in a poreelain
dish.  (Take about 2 ¢, c. of concentrated hydrochloric acid
with the precipitate and evaporate almost to dryness- Repeat
the process threa or four times.) Extract with dilute hydroch-
loric acid and neglect small amount of insoiubls if any. To
the clear solution add ammonium chloride and excess of ammo-
nium hydroxide and filter, Test the precipitate for radicals of
gronp-—I1I and add the filtrate thus obtained ' to the filtrate
reserved for group—IV, . o

GROUP IV .

Test a small portion of the filtrate by passing hydrogen
sulphide-gas. In case & precipitate is obtained warm the
remainder of the filtrate and pass a current of hydrogen
sulphide, filter and preserve the filurate for.group—V. FPro«
cesd with the precipitate as follows :— '/

Wash the precipitate with - water and digest it with cold
dilute hydrochloric acid and flter.
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Regidue :— Pierce the filter papor
and dirsolve the preoipitate in
conocentrated hydrochlorie acid
to which has be-n added
crystal of potessium chirrate,
Fvaporate almost to drymess.
Dissolve the residne in 5 oc. of
water, and proceed as follows :—
To the rolution sd4q salid bicar-
bonatd in Fufficient excees. Add
bromine water, cool and skake for
some tims. Nnrte the colour.
Boil the solutisn and note chenge
in colour, Draw oconclusions as
follows :—
(i} Apple green ecolour ‘n cold
unaffeeted on boiling- COBALT
(2) No gre~n colour in cold but
blackening on boiting~ NICKEL
{3) Green colour in cold and
blackening on beiliug -
NICKEL and COBALT both
presant.

Fil!n_le.*- Boil to remave hydrogen
sulphide gne, add an equal volume of
Canstic <oda rolution, bail and filter,

Resgidue :~ Test for
Mn. Fuse the residue
with sodinm ecar-
bonate rud pota.
ssium ehlorate or
potassium nitrate
on s porselain piece.
A green mass would
be obtained which
when dissolved in
water gives a pink
voloured solution,
With & portion of
the residue perform
bead test ~

A reddish-violet
bead would be
obtained.

Filtrate — Test
for 7n . Pass
hydrogen sul-
phide gng —
WHITE
PRECIPITATE
Perform cher-
coal test with
oobalt nitrate .
solution.

GREEN MASS

Alternate schemes for testing nickel and cobalt:

To the solution obtained in water {see under residue
above) add an equal volume of ammonium chloride solution,
add several drops of ammonium hydroxide and divide the

golution into two parts.

To one portion add 1 o.c.” of a sodium salt of a-benzil- -

doxime or, an alechclic salution of a-dimethy
PINK PRECIPITATE confirtns the presence of

lyoxime-- &
ICKEL.

of the

To the ‘other portion add 1o o. f ‘a solution
Bodivm salt of a--nitroso-B-naphthol--ORANGE COLOUR-
ATLON or PRECIPITATE confirms the presence of COBALT,

. ’ Or

" “To the water solntion {see.sbove) add excess of potassiam
cysnide solation.
‘Add sodium hydroxid in exeess and the bromine water, boil
and filter.:: . SR . - S .
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GROUP—V (Bs, Sr, Ca)

If the filtrate from group—I V ia brown due to the presence of
nickel, acidify with acelic acid, warm and filter,

Boil off hydrogen sulphide from the filtrate and concen-
trate it to about 20 to 30 ec. 0., filteril necessary. To the
clear rolution add an cxcess of ammonium bydroxide and then
ammonium carbonate solution  Warm to about 80.70¢ C,
{(not more), filter and preserve the filtrate for group—VI,

Dissolve the procipitate as obtained above in acetic acid.
To a portion of the solution ‘add pot assium chromate solution,
If o yellow precip tate is obtained complete the precipitation
of the remainder of the solution by adding exoess of potas-
sinm chromate and filter If no yellow precipitate ia obtaind
proceed as described under filtrate below.

Resi‘ue :—1f YELLOW Filtrate +—Add ammonium sulphate
-BARIUM solutiin i excess, heat and scratch the
Perform flrme test with the | sides of the test tubs snd sllow to stend
precipitate-a persistent green for several minutes and - fiiter.

ame. Residne :— Filtrate :—Add am
I WHITE moninm  oxalate solu~
STRONTIUM tion. If white precipi-
Porform  flamo | tate is obtained the pre
test with the pre.| eence of CALCIUM is
ipit présia. | indionted =
tent red flame. | ' - Perform flame-test
with the precipitate—a

non-presistent od

flame, :
(GROUP)—¥i, Mg, Na, K, NHiy . . S

Treat the filtrate with an excess of ammoninm . chloride,
smmoninm . sulphate and ammoniom ‘oxaléte, boil for seyeral
minutes and filter, T
To the clear filtrate add sodinm phosphate, shake and
soratch the insides of the test-tebo by a glass rod. Formation:
of & ‘white ‘crystallive precipitate indicates tue présence of
MAGNESIUM. S £ htie
" With the above’pzeeignta‘ sefor
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shall invariably be found in the filtrate obtained after the
precipitation of magnesium.

1. jum :~FHeat a portion of the original mixture
with sodinm hydroxide solution—evolation of ammonia con-
firme the presence of AMMONICOM in the mixture.

2. Sodium :—Perform flame test with the original mix-.
ture—a yellow flame invisible through blue glasa confirms the
presence of SODIUM.

3. Potsssium ;—Perform flame test with the original
mixture—s lavender violet flame appearing reddish violet
through a bluo glass confirms the presence of POTASSIUM,

. 'Bince the flame of potassium is often masked it may be
tested as follows in the mixture,

Boil the mixture with a solution of s>dium ecarbonate
{free from potassiam) until free from ammonia, filter, add a
alight exoeas of aestic acid to the filtrate aud then add a
recently prepared one pervent solution of sodium cobaltini-
trate. Formation of a YELLOW PRECIPITATE indicates
potassinm. o :

After preparing the sodium carbonate extract as given
above add exoess of sodium acetate and then tartaric . aecid.
Formation of ‘a white crysielline - precipitate indicates the
P potassium. - (The precioi is beat obtained by
shaking in presence of aloohol."




CHAPTER IV
EXAMINATION OF ACID RADICALS

Carefully observe the action of cold and warm dilute
sulphuric acid, and hot concentrated sulphurio acid on the
mixture. Also prepare a sodiug carbonate extract of the
mixture and test in it as indicatell in the table,

Preperation of sodium carbonate extract :—Boil about

© 05 gms. of the mixture with 2to 3 gms. of solid sodium
carbapate add 10 to 15 c.c. of distitled water for about 10
minutes and filter. The filtrate js the sodium carbonate extract,

Note :—Commercial sodium carbonate frequently con-
tains a8 impurities chlorides and sulphates, hence in testing
for tbese radicals it is desirable that a blank test should
be earried out with sodium carbonate and should be compar-
ed with the test obtained by the use of sodium carbonate
extract.,

RBcagent GCbservation Indication Confimation

1. Dilute | Effervesoence and| Catbonate | Pass the gas evolved in

sulphurio evolution of a freehly preparcd lime water

acid. gas. ~-~it would turn milky.

2, » Evolution of Sulphite Expese & piece of filter
eulphur-dioxide . | peper moistened with pote-
gas, gsiom dichromate solution

—it would turn green. . )

3. " Evolution of Sulphide Exposea of a filter

| hydrogen P pepr momd with lead
Suiphide gas. aostate rolntion 1—it would
tarn black,

PR Evolution of -| Nitrite Expose s lx;ul.soe of filter paper
brown fumes moist potaasium
with pungent fodide, starch and a8 fiw

B +meil, drops of dilute hurio
it would tarn
" Note :—A delicate teat is to
8dd 2 c.coef an acotic aoid
-nhtum of hanilis: agid
| and ~napbthylamine®,
w}mwx hin 6.t0 10 minutes
& mére brace of mtrih, wi\l
produce 8 red-sol

:“'N')Smgeﬂm uporaufoﬂon 1.5 groe, vaiphes) :

: 500, P acetio apid 3 0.2 of a- uph%y}lmno

mm ‘weter, “bke odlom less solution decaniod and
of - dilute sostic naid, “The two sclutions &fe
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[ i Indioati Confirmation
5 Eyolution-of §O | Thiosul.
and whits depa- | phate
sit of B,
6, Concen- | Evolution of Chlorate
trated yellow gas_with
sulphuric | erackling sound.
acid.
b Evolution of Acetate Extract the substance with
white fumes boiling weter filter, cool and
having smell of add ferric chloride sotution i—
vinegar.t it would turn bloed red.
8, o Evolution of i Riag test :~ Ta the solution of
brown fumes Hitrate the mixture add ferrous mul.
{enhanced by phate salntion, sool, add con-
addition of centrated sulphurio acid drop
copper {turn- by drop from the sides ~a
ings) soluble in binok ring would be. formed.
-water. (The test is not ‘applicable in
prosence of nitrite,
or jodide.)
Note ;~ A gonditive test is
to add “dilute acebic i
solutionof “Nitron '} - which:
gives a .quantitative yr!ma
sialline’ precipitate
th very ddnbe wlutmn o!
a nitrate.
9 o | Evolutionor | Ouslato :‘oamd‘-’"’ . ~°.§m"‘£
#as which.burng " .| with excess of acetio acid end
with'a bige ‘add caisinm shioride solution:-
fHame. - - {wwhite pnc‘;gz:-
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il

12. ,,

Opservation Indication | Cosfirmation

" Evolation of Chloride | Acidify s portion of the
white fames sodium carbonate extract
with pungent with,exeess of nitric agid angd
odour. add silver nitrate solution :--

& white precipitato soluble in
excess of ammonium hydra-
xide solution would be
obtained.

Acidify sodium  carbonate
extract witl nitric acid and
add silver npitrate solution :-
a yellow precipitate which is
insoluble i ammonium hy-
droxide would be obtained.

Evoclution of Bromide,
hrown fumes it
soluble in water
giving brown
colour.

Tuati Todide Expose u pioce of filter paper
givoue‘: Eonlrlngg dlpliaed in starch solution tc
with smell of the fumes i~ it would turn

jodine. blue.

| Acidify a portion. of  the
H sodium carbonate extract
with nitric .acid and add
silver nitrate :- s yaliow
precipitate . incoluble in
ammonium hydroxide would
be obtained, .

Fluoride :—Heat & portion of the mixture with consentrated
. sulphuric acid and & little sand in a dry test-tube and

expose & moist glass rod to the white fumes-evolved:~
& white “deposit . on - the rod wonid indicate the

_ presence of fluoride.

Acidify a portion of fhe sodium. carbonwta extract
with excessof agetic a0id aud 8dd . caleinm. ghloride
solution’:— 8 white precipitate which does ot deco-
lourise. - dilute
scidified with sulphmgwhi conﬁms tha premmo 9f

it oxalate) -
B.poreelain di»h

(ﬂf
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rod and apply flame:—alcohol ‘vapours burn with &
green flame indicating the presence of borate. °

In case copper is present in the mixture it iz advis- '

5 able to evaporate a portion of ‘the “filtrate obtained «
after group—II and a.ppiy ‘this' test to the: resldue ’

thus obtained.) [

Phosphate :-— Phosphate should ulways be tested 'in the it
rate obtained after group—II in the analysis of basia
i radicals. If however, arsenic is absent.it. can be
tested as follows in the mixture.

% ERRrS

Take a pinoh of the mixture -and ‘bail b s with ;
8 c.o. of  cencentrated nitrie aoid, filter #f. nece-
ssary, and then sdd ammeniam- molybdate -salution
and boil :— a_yellow precipitate or a deep yel]ow
colour iudicaten the .presence of phosphnte

Sulplll!e — Take a portion of the sodium: eagbonate . extract
and acidify it with excess of hydrochloric acid and
then add barium chloride solution :— a white preci-
pitate insoluble in nitriv acid: indieates the “presénce
of sulphate, * (Carry-out'a blank: tedb wwk sod]um
carbonate and comparelj: -

Bométimes . the preaenee of a partionlar acid t&dlcll nter-—
feres with the test carried out for anotliér "aoid radidal” AN,
there ate certaili cgmbinations of avid radigals which preésent
wome. difficulty:-in: ﬂmr gdmmﬁcamn. Suoh cases can - be
tested as follows.

Chloride, bromide and ndﬂn i1 Aoidify a portion - of the
sodivm: oarbonate extract with excess of dilite sulphurio acid,
,warm an”d ‘then add<4ittle by little solid -sodinm nitrite :—
v,wlar, vapours.of iodine pass out indieating the presence of
TODIDE. . Continue ‘sdding sodium nitrite till no mote violet
yaposrs oome obt, boil Tor 2 o 3 minutes, addeolid sodinm
rw‘bﬁu&ﬁsmmder $he'  solation alka.hae, m 1£maowmy.
: %r salution u‘iid ﬁ%&mnu‘ }

bfmvn AT

by et
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& white precipitate soluble in exeess of ammonium hydroxide
indicates the presence of CHLORIDE,

ide, sulphi Jphate {and thiosnlphate) :-—If snitabls
reagents are availble these present no difficuity, Take sodium
carbonate extract and proceed to test as follows :—

(i) To a portion add sclid lead carbonate and shake :— for-
mation of a black precipitate indicates SULPHIDE.

(ii) Toa portion add benzidine hydroclloride and hydro-
chloric acid :~ a white = precipitate . would he formed
iudicating SULPHATE.

{iii) To & portion add sodium pitroprusside :— a pink colour-
ation which hecomes red on addition of zinc sulphun
indicates the presence of SULPHITE.

#v) To a portion add dilute hydrochleric acid in exocess :—
a white precipitate of sulpher indicates the presence of
THIOSULPHATE.

or
In the absence of organio réagents proceed as follows.
Take the sodiam carbonate extraos add solid lead oarbo-
nate, shake well and filter.

Residue :— If biack] Filtrate Add bunum ehlonde in excess imd Hlter

SULPHIDE
Filtrate -—Amdi!’y wﬁh Rcuchn ==Take in ditute
S ditute hyd acid [k ic aeid -and: Slter
a  white proﬂpzsm;e afier shakmg
" indicates
* of TKIOSUL!’KATE.
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with potassium iodide, starch and a few drops of dilute
sulphurio acid when exposed to the vapours does not
turn blue. Add more dilute sulphuric acid and a piece of
ginc wetal, Brown fures would be slowiy produced. Expose
a. piece of filter paper moistened with potassi iedide,
starch #nd a few drops of dilute sulphuric acid to -these
fumes :—— it turns blue indicating the presence of NITRATE.

Nitrate in presence of bromide :—Acidify the sodium
carbonate estract with excess of dilute sulphurio acid. Add
& piece of zinc metal and boil. Brown fumes would be evolved
slowly. HKxpose s piece of filter paper moistened with pota-
ssium fodide, starch anda few drops of snlphuric acid
{(dilutr) to these fumes:—it turns blue indicating the pre-
sence of NITRATE. .

Nitvate in presence of iodide :—Acidify a portion of the
sodium carbonste extract with dilufe sulphuric acid, add a
piece of zinc metal and boil. Expose a piece of filter paper
dipped only in starch solution to. the fumes evolved :-—it
turns blue indicating the presence of NITRATE. .

Oxalate in pressncs of carboaats :~—Acidify a purhon of
the sodium carborate extract w.th exocess of acetic acid and
to the  clewr “anlution thus obtained add ealsium . chloride
-golution :—a 'white. prepipitate which decolourises.-dilute
‘potsssinm.  permanganate solution in presence of -dilute
unlphnrm amd wonld indicate the nrasence of OXALATE.




CHAPTER 'V
ANALYSIS OF INSOLUBLE SUBSTANCES

Insoluble substances may. be either white or onlourad
The following is the list of insoluble substances which are
usually included in the B S¢. course,

I. WHITE substances :—Silver chloride {AgCl), lead sulphate
(PbSO,), barium sulphate {BaS0,),
strontinm sulpbate (Sr80,) .calcium
fluoride (CaF,), tin oxide (SnO,,
antimony oxide (8by0,), aluminium
oxide (Al,0)

II. YELLOW :~—8ilver bromide {AgBr), silver iodide (Agl).

HI. GREEN or VIOLET substances :—Chromium oxide

{Crg0s), chromium
chloride  (CrCl,),
chromiam sulpbate
Crs(804)s.

IV. BLACK suhstmnces —Meroury sulphide (Hg8).

Not more than one insoluble substance is usually given
to the B.Sc. class, The acid radical in'these: subitances is
generally teated by preparing a sodium oarbonate extract
and testing the acid mdlcs.l in the extract. Substances

ble to such treat 4 are lead sulphate, barium sulph-
ato, strontium sulphate, silver chioride; siiver bromide and
silver iodide. Basic radicals in these substances may )
tested as follows :—

Substance } Detection of Basio Radical

PbSO; | Digest a portion of the insoluble residue in- con-
centrated solution of a m tate -and
acetic acid, filterand t0 the filtrate add potas-
siom chromate solubion :—4. yellow  preaipitato
indicates LEAD,
Perform flame test (sve under flame t.eac;
| GREEN flame :—BARIUM.

CRIMBON flame :—BTRONTIUM, -
‘B,molw w gmm of the rmdue m -nmmﬁm:
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Substance Detection of Basic Radical
! hydroxide and to the clear solution add dilute
nitric acid :—a& white precipitate indicates the
presence of SILVER (the precipitate gradually
changes to violet on exposure to light),
AgBr, Agl |Treat a portion of the residue with dilute
' suiphuric acid and a piece of zine metal and
boil. Brisk evolution of hydrogen takes place
and silver halides are reduced to metailia silver,
Filter, wash the residue with water, and dissolve
it in coneentrated nitric acid.” To the clear
I solution add dilute hydrochloric acid :—a white
i precipitate soluble in. ammonium hydroxide
| indicates the presence of SILVER.

Chromium oxide (Cr,0;), Chromium ehloride (CxCl;),
Chromium sulphate Cry!SO,), In testing these fuse a
portion of the insoluble residue with equul weights of potias-
sium carbonate and potassium nitrate {or, potasssum chlorate)
on a porcelain piece. Extract the Fused mass with water,

divide into two parts and test as follows ;:—

1.. To one part add ncetic acid and lead acetate :—a

yetlow - procipitate indicates the presence of CHRO-
MIUM. :

2. In the other part test for acid radical such as ehlo-

ride or - aulphate. '

Tin oxide (Su0,), Antimony oxide (?b,o.) :~=In testing
them fuse a portion of, thu insolable rasidue with an equal
weight of sodinm carbonate and twice its weight of powdered
sulphur on a porcelain piece. * Add powdersd sulphur from
vitite to time, Talts the fused ‘mass in water and add diluse
hydrachlorie acid ;— : SRR P :
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test with the residue thus nbtained :—a non-persistent brick
red Rame indicates the prerence of CALCIUM.

Aluminium oxide (Al;0;) :—Heat a portion of the residue
with solid sodium ocarbouate in a charcoal eavity, cool and
moisten the fused mess with a couple of dcops of cobalt nitrate
solution. Heat again :—a blue fused mass indicatea the
presence of ALUMINIUM.

Mercury sulphide (HgS) :—For the acid radical treat a
portion of the residue with zinc metal and dilute sulphuric
acid :—hydrogen sulphide gae would be evolved which would
turn o Jead acetate paper held in the vapours black indicat-
ing the presence of SULPRIDE.

For testing the basic radical digest a porticn of the resi-
due in aqua regia (3 parts concentrated hydrochloric acid4-
1 part concentrated niteic acid), dilute the solution with
water and add stannous chloride solution :—white or grey
precipitate indicates the presence of MERCURY.

P
ia/"”\\f ™
/unn‘y ; “‘
17MARRS |
e X i» ; 1
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CHAPTER VI
APPENDIX TO QUALITATIVE INORGANTC ANALYS!S

While carrying cut qualitative i morgnmc analysis the test-
ing of the following radicals requires spocm.l attention.
Presence of these radicals often causes confusion in the mind
of the worker during the courae of analysis.

. 1. Testing of Ph:—Sometimes the mixture which is
soluble in hot dilute hydrochloric acid may throw down ‘tha
prempltate of lead chloride on cooling. In this case the white
precipitate should immediately be tested for lead.

The mixture may contain some sulphate and when it is
brought in eolution some lead sulphate may be theown out
88 indoluble substance - But there may not be safficient
amount of enlphate present to precipitato all the lead in the
mixtore, Under these conditions the worker is likely to
find lead in the insoluble portion, in the precipitate of the
group-I and may bein the precipitate of the gronp.II as
well, This should:not cause confusion.

2. Mercury (ic) :~-After the preoipitate of the group-
II has been divided info A and B groups by the help of
ysllow ammonium sulphide test for mercary is made in the
%oman which is not dissolved by yellow ammonian salphids,

his should . be. washed wnth wster thoroughly. In tho
"absence "of thorough
with ditote nitric - acid nulphur would be Jlberuted from the
‘pdbeting ~yellow .ammonjum sulphide and some particles
of the ‘pracipitabe wonld adhere to tha. sulphut particles
tenaciously,  The result would he that s portion of pre-
cipitate that would agpear to remain insoluble ia dilute nitcie
acid; - This residue -whigh if it 8 black is often confused
with the precipitate of mercuric sulphide. Romaomber that:
the ‘density of meroury ‘sslts is' peetty high and i the .
Yenidue oontaius mercuric  sulphide as a ruls it would noy
‘Hont jon the sutface of dﬂnta nitrio. acid. 'In sach cases ‘s
fall : o\th bafom dwlarmg
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not be boiled for a long time with iron nails, If the boiling
is continued for » long time some iron is likely to dissolve
which would give a hlack precipitate of iron sulphide on
passing hydrogen sulphide,

4 Dissolving mixture in dilute nitric acid when tia is
present :—The tin which is present originally in the form
of a soluble salt may on boiling with dilated nitric acid be
converted into insoluble tin oxide (Su0;) and a white
insoluble residue may be obtained.

5. Dissolving mixture in dilute nitric acid when sul~
phite is present:—In this case sulphite is likely to be con-
verted into a sulphate and consequently if the mixture
contains lead, barium or strontium they may be partly
" thrown out as insoluble sulphates. Under these ciroums-
ances the presence of these radicals is likely to he enoounter-
ed both in the insoluhle portion and in the regular anaiysis
for basic radicals,

6. Removal of phosphate when iron is present in the
mixture :—In this cage while the removal of the pbosphate is
being carried out by the addition of sodium acetate and
acetic acid o red colour may be obtained. Under these
circumstances it is-obviously unnecessary to add any ferric
ohloride solution. However, if need be only slight amonnts of
ferric chloride solution be added to obtain the necessary colonr,

7. R 1 of 1 of alaminium ; ~If
the oxalate is removed by 1gmtmg the ‘precipitate of the
group-1IT the heating should not 'be -carried too long s
there ds likelyhood of aluminium hydroxide being convert.ed
into jnsoluble aluminium oxide (Al Oy).

.Tntmgf‘ tam :—if ‘chromium is p in
thog ish ipitate is nanally nbtmn-

£ blaish p
ed ‘j the gmup 111, The mothod - for taetmg uhroxmum in

based on oxidising ‘the chromiaui ion to ck ion. . This
oxidation -is not aepomplished  if the bromine ‘waser is
il Inany case if o xdatmn 480 "be sacried ‘ot T)y
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9. Precipitation of in grovp]

A -—-’\r{&nganese

hydroxide may &ometimes bo precipitated along with the
hydroxides. of iron, aluminium and chromiam. As usual
boil the precipitate with canatic’soda and bromine water.
Manganese would remain in the residue along with iron.

They may be tested as follows :—

BOIL THIS RESIDUE WITH DILUTE NITRIC ACIDAND
FLTER .

Residue :—Test for manganese.
(i) Porform borax bead test—n brown or

amethyst bead conflrms MANAGANESFE. .

(u) Fure with sodium ecarbonate and potas-
sium nitrate-a green mass would be obtained

which ‘would give pink oolour when dilute’

a5

‘Filtrate :-— Tast - for

“iron.

Add potassium ferro-

. eyanide aolution— &

prussian blue precipi-
tato would be obtained

suplhuric acid js added i the p
of MANGANESE, .

i 2
. ! of TRON.

o p




PART--1I
QUANTITATIVE INORGANIC ANALYSIS.

CHAPTER VII

INTRODUCTION

Quantitative estimations may be carried ont either
volametricslly or gravimetrically. Below sre given some
useful “hints on quantitative estimationa,

. All apparatus to be used must be scrupulously clean.
Glass apparstus soon becomes dirty for no apparent resson
must be frequently cleane:d, Usnally eclean it with alkline
olay or guick lims using & brush if necessary. Waah thorougly
with water. If this fails, fill the apparatus with sulphurie—
obromiec acid mixture and leave over night. Wash theroughly
with water. OQraduated apparatus for quantitative work e. g.
burette, pipette, measuring fask, etc., should never be hested
8s on cooling they o not return to the -original volume and
may take months or years to do so. When not in uae it is a
good practice to keep your graduated flasks stoppered; ends
of a burette covered with a test-tube and jeta protected by a
pieos of India rubber tubing. - Remember that water will not
run evenly down dirty glass ware, but “will form drops.

2’ Never place a substance directly on 'the seale pan-of &
balance, but put it in a Weighing tube or other suitable
vesdals.  Clean pictes of menatal may, ' however he. weighed
direotly. Do not leave weights ‘on the sealo-pan after &
weighing has been done and. weights recorded . Always -close
the balance case as wonn as ‘weighing is completed. ¥t is ‘bad
practice to jot down' weighings and quantities on loose sheet
of papsr.  AH rough unotes” even should. be recorded on the
paractical | note-book. ; = - .

3. Carry out " the quantitative procesises osimly snd
patiently. Undue hinste often ruing an otherwise nicely carrisd
out exporiment, : ey

4, T :
for earcying out adonrate qusntitative snalyais. . .

‘Do not forget that eanlivess is



CHAPTER VIII
VOLUMETRIC ANALYSIS

All apparatus to be used must be thoroughly clean,

It is highly desirable to calibrate all the measuring
apparatus euch as the burette, pipette and the graduated Aask,
The method of calibration is given in the appendix to this
section.

Pipettes generally in use in the B. Sc. olass are those
which are required to deliver a known volume of the liquid.
It is recommended that & standard technique . be'adopsed for
draining vhe pipette. Quae giod way is to huld the tip against
the side of a reoeiving vesssl whils the bualkk of the liquid is
being delivered, and to continue-holding it atili for a further
fifteen secounds to allow it to drain afier the rapid flow hsas
ceased, It isa bad practice to blow through or warm the
pipette to remove the last drop

Normal Solutions :-~ The term pormal (N} is used to
indicate a solution of which one litre coutaius the gram
equivalent weight of the dissolved substance. Semi-normal
{N/2), deci-normal {N/10), centi-normal (N/100} eto., solntions
eontain 1/2, 1716, 1/100, stc., of the gram equivalent perlitre.

Bubstapes | Formole | Bg. wi. . Remarks
nytio‘ X HOL 7 3846 [ Conaentrated hydrochloric acid has
chlofic avid . adensity of 1% and contains 39°1%

acid whish corresponds to 11 N,
Sulphuric H,80, 4904 - | Congentrated sulpbnrio: aoid kas o
wcid: g md.mnty‘ uof 1'84:and contains 94-6%,
e : id which corresponds t 37 N,
Oxalic acid 1;:;}:)0. 63:04 :

S )

Sodinen

ien | NagDOs | 6300 | 'For- standard work it i prepared -
cathonate | b’m washing: thoroughly a}ubh 5
- 7 oold witer & sample of sodivme
g‘gwm& :ﬁyskmhumgxt to
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T

Substance ’1

¢

Formula ’ ! Eq. Wt j
i

Remarks

Sodium bi- .| NaBCO;

carbonate |
Sodium NaOH
hydroxide | .
Bariom | Ba(OH)s |
hydroxide i RHyO

{ . :
Potassium | KgCrgOy
dichromate, i
Ferrous- :Feﬂ()‘ ;
ammoninm | {NH)pS80 4
sulphate | 6
potmium; KMn0O,
permangs- |
nate
Todine ~ - 1
Sodium. | NagSs0g
thiospd- BHg0O
phate’ - -
Potassium XC1
ohloride
Bodium NaclL

v wman

Ro-Ci

8400

4000

157-55

4903

392-13

3141

12692

248419

7436 =

5845

<169-81 Y}

The olear eolution must be keot
protected from atmospherio carbon
dioxide.

Add sebout & 100 c.c. of dilwe
sulphuric soid to. & litre of the
solution to keep it clear,

52°68 in a\k&line solutijon,

referable to. weigh iodine in

It is
glags sto; bottle. Add
bout 1{ times the weight of jodine
jodide and dissolve ia a

fow o.0. of water. . When dissolved
dilute with water up to the required
volume,
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Bubstancs Formuls Eq. wt. l Remarks
Copper CuS0q 6HeO» | 24971
Bulphate

4945

Arsenious | AsgDg
oxide

To make a -  stasdard N/10
solution in 100 o. 0. weigh
accurately 0°4946 gm. of pure
arsenioue oxide, digsotve in e
few c. c. of water cuntaining
about' 0°4 gw. caustic soda,
Add & drop of pliepolphthalein
and titrate  with dilute suls
phuric acid untii the indicator
18 just colow:les. ‘I'ransfer the
whole to the flask. Add 10
e.0 of a seturated solution of
sodium bica:bunate, and make
up to i c.c. by adding
dietilled water.

3

Indicatory :— Only a fow drops of the indicators shouid
be used. Tt is recommended that at first a trial titration be
carrled out which indicates approximately the end point. . In
the next titration'add. the indicator a Jittle before the end
point and find- the end-point accurately. This process.is
'specially advooated in jodometry. 'In the case of acidimetry
‘and alkalimetry the following indicators should-be used.

= Titration. Indicstor, {___Remarks,
L. Btrong alkali-weak ' Phenolphthalek 1 €.g. eausti
‘acid ‘ ‘ acetic aocid
2. 8trong acid-weak | Methyl orange e.g.  sulphutic
alkadi : <snoidimodinm
earbonate -

3. Birong acid-strong
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Titration Indicator , Reémarks
I. Ozalic acid—potas- [Colour of the solution | At the newtral point the
gium permanganate colour of the solution
would be discharged-
2 Ferrous appmonium »
eulphate-potassiom -
parmanaganta
3. Ferrous emmonivm | A freﬂbly prepared P}me on 8 piece of glazad
sulphate-potassinm of i (e. g. inverted
dichromate fecrioyanide  {used d:sh) ad orof u e indica~
externally) tor. Dip the tip of the
glass rod in the soultion
and. touch the drop of
! indicator with it. When
no more hlue  colour
appears, the whole of
farrous salt has beem
vonverted into ferrie,
4. TJodometry A freshly prepared | The atarch solution must
starch soluticn. be added.  only 8 little
before the end point.
6, Silver mnitrate so- No more formation
dium or potassium of precipitate, .
chloride
8. Bilver nitrate-pota. | Ferric salt The indicator is propared
seium thiosyandse : by boily stvumted
: -ohmon of
nium 0;
w:ﬁxnsma qmtity N
| oonoentraied. X
unm‘&ln‘mm fnmu
:  have been o3k
Note on mtry o 'I'ha mdme soluhmn is - mslly
standardised against xide. § With ‘the

help of standardised f0di Jatio the. smngﬁl of » sodinm.
thiosulphate (hypo) “solution can -bedetermined. Varions:
estimations of liberated jodine are mmd oub: wxﬁh ntanduda
jsed sodium. thiosulpbate: aolation o B N ¢
Potassium dichromate’in presenve of- dik&tu aﬁm
iodine from petassium i nooording ‘b0 the
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The amount of iodine liberated from potassium. jodide is
proportional to the amount of potassinm dichromate present,
The liberated iodine can be titrated against hypo, Taking
advantage of this, hypo solution can also be standardised by
taking a standard potassium dichromate solution For
carrying out such estimation 10 c.c of & 10% potassium
iodide solution should be added to 10 ¢. ¢. of about N/20
potassium diehromate solution contaning a little dilute sul.
phuric acid. The Liberated iodine should then be titrated with
bypo solution.

(b} Copper sulphate liberates iodine from potassium
iodide according to folowing equation :~—

20u80, + 4RI = Cu, I, + 1, + 2KS80,

The amount of iodime liberated from:: potassium iodide is
proportional to the amount of copper sulphate present. The
liberated iodine cun be titrated against bypo as described in
(a) above.

Chiorine can liberate iodine from potassium jodide solution
acoording to the equation

2KI + Cl, = 2KCl + Iz, :

{iherated iodine can be titrated against hypo usimg starch as
indicator (use above).

Based on the above principle is the method of estimating
marngasese dioxide in a sample of pyrolucite. A known
wéight of pyrelucite is treated with concentrated hydrochlo-
ric aoid and boiled, The liberated chlorime ia then passed
into an excess of potassium jodide selutien. Ilodine. is
liherated which can be titrated against a standard hypo solu~
tion, The following are the equations of reactions ;—

MO, + 4HC1 = MaCl, + 2H,0 4 Cl;
2K 14+Cl, == 2KCl4- I, Z,
Thue 86-9 gms. of manganese dioxide would give rise to 253-8
gms, of iedine, :

Calenlations in ic analysis :—— Al caloulations in
volametric ana&ynm depend on the principle that eguin
mal solations contain eqmvnlent amounts of differen 4.
stanges, This oin be. expressed in the form of a foim
strongth {8,) x volume(V,) of one -solution = - strength (
X -volume (V) of the other solation
e 8, X ¥y =8, xVy:
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‘When the strengths are being,, expregsed, in terms ofy
normality.” N T _—

. Suppose 8, V, refer to the knpwn ana,s, .V refer o7
the unknown gplution at the ngutral point thep, the strength
of the unknown solusion (S,) will be as folloys = L

te By = SyX VA_ e . . S e

. . . P I PN
. Thiawill give the strength of the solafion, in terms.of,;
nprmality, say N/z, which to.express in terms..of grams par.
litre would be 24Wivaient weight grams per litre, v

*

[N

P Lo -t PR
If calculation for the weight af an elefent is:to'be maden
use of chemioal fagtors is recommended &s: it siwplifies

the process (see calculation under gravimetrio analysis):
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e Yolumetric appatatug. (burettepipotte; - graduated
ﬂusk, measuring cylipder) is meamg 4o -measure the-velume of
liquid contained, in if. - The' National Physieal Laboratory
has recommended that litre and the millilites.(ml.),"and a0t
the cubic centimerer (C. C. ), be used as unitg, of volume, and
mlost volurietric plags #ité (8 "how ‘xp‘a:l"ked in, these.paits.
Pitts followed the discoVéry of a’slight’ error, in the weigh of
the stanrdard kilogfams, originaflly defiued as the weight of &
eubio devinbter of ‘water zﬁofﬂcﬂx 1901 the Jitre. was defined
as the voluthe &tdupied 'by.a mags,of one kilogram. of pure
water at {t& miXimum density point 'dnd . under .atendard
atmbsphierio prdssiith”  AS'a result’ of oxtensive expgriments
it has beer'shown that” > ** o :

co s 1Tire = 100028 ¢ 00, L T
For ‘Practiéal Purposes this, sriall difference 18 negligible, but
it cannot bé'ighored’ M‘QXPgrimgntp,qf high accuracy...

. .Caliberation of apparatus :— By :.this termis meant the
meagurement of the error, if.any,in the graduation of vola-
metric apparatus. Bor ordinary. volamet ric- workerélative cali-
b;tatioq is sufficient. Ry relative oalibratien is meant that the
pipette, burette and the.graduated @ask deliver the volume

arked og,.them AS. measuresd- by these instruments, - For
this purpose a pipette may be.regarded a -standard, To
calibrate the burette with respeqt;-to the pipette proceed wg
follows. am e AT -
Take soime water in’the birgttegnd take the reading,
Fill the pipette with water up tothe mark. Deliver the
liquid from-the-pipette into the burette mid take the reading.

Record as | s PR, :

* " Volume delivered-from the pipette = 10 ¢, e, o

First reading of burette = 20- 0 o, c.
— Bocond reading vf Burettd™ = = 10- 1 €.,
This shiows that 10 o. o. of the pipette correspond to 9- 9

¢. ¢. of the huratte. This fact is taken into azcount when the
burette readings are used for culgalations. S

N LS RS

f PRI

e
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This graduated flask is calibrated with « respect to the
already calibrated burette. The flask is completely dried and
filled with water-from the burette, The oapacity upto the
mark j& noted, [t may be found that a 100 o, ¢. flask. might
be containing 101 ¢. ¢, of the liquid as measured by the
calibrated burstte. ' )

‘When, however, the volumsttio apparatus is to be used
for the pufpose of preparing sdlutions of definite concen-
tration or for other purposes where the different . measures
are nsed independently, indepsndent calibration must be
catried out to check their graduation. The method of ealis
bratiou generslly adopted is to fill the instrument to the
mark with distilled water at a known temperature and find
the weight of this water. Measuring flasks ate weighed
empty, then filled with water and weighed again. The
ipette is oalibrated by running the water into a weighing
gott.la, emptying the pipetts in the manner which is to be
adheted to afterwards, and then weighing the water. In the
case of the burette, the watst is run out into the weighing
bottle 5 c.c. or 10 ¢.c. at a time, and each quantity carefully
weighed. The error at each 5 or 10°c.¢. cah then be calculat.
ed, and it may be assumed to vary proportionally at the
intermediate points. A curve may be drawn to nbtain the
errors at these points. Below is given the density and volume
of water at different temperatutes :—

‘Water
(DENSITY AND VOLUME AT DIFFERENT
TEMPERATURES) ;
Temperature Wt. of 1 o.c. water Volume of 1 gm, w-t.enn
in oC. i gron o.e, :
ogovr3e . ioouest
0959050 i 1-000250°
0050644 < 14000458

oegibiaRD HO0ETO
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Temperature in Wt. of 1 e.0. Volume of 1 gm.
oC, water in gm. water in o o,

14 yo-‘snezm 1000708
15 0999154 1-000847
10 00990014 1:000997
17 0-99883¢ 1-001162
18 0-998663 1001339
19 0+998475 1-001527
20 0998272 1-001731
21 0-998065 1001939
22 0-097848 1002156
23 0°997623 1-002383
24 0997386 1-002621
25 0-997140 lmsb&
230 099577 1:00425
35 099417 1-00588




-CHAPTER X -

o GBAVIMETRIC ANALYSIS

Introduction :-—All apparatus_to be_ used should be
perfectly clean. In weighing the crucible a standard ~techil-
que should be adopted, . It is preferable to ecol down very
hot cracibles (loaded or unloaded) in the air to a tem-
perature of ahout 100°C. before transfering to the desiccator.
This is advoocated as very hot orucibles c¢ool compagatively
slowly when enclosed in & glass vassel. The crucible kept
in the desiceator should not ref§iire ‘more than 26 minutes
for reaching ,the room . temperature. Every time . pefore
use the crucible should be heated for a short time, cooled in
the desiceator and weighed .

Care should be takea in properly fitting the filteg. paper
in the funnel. Filter papers which are in common use are
9 or 11 oms. in diamster. For"dueh filter paper choose a
funnel which ig symmstrical sad has & stem of 8 to 10 cma.
length with an internal diameter of about 05 cms., the
cross-section of the end of the stem ground to an angle of
450, TFold the filter paper ficmly acros: the contre and then
double the papsr again, but this timbd fmaking the folf with
only slight pressure. Opsn tvhe paper at the larger division
and fit 1t to the dry funael. Now fill up the paper with hot
distilled water, close stém with a #nger und raise the paper
slightly. See that the stem and the lower part of the funnel
are oompletely full of water, and fit the paper to the glass as
tightly as possihle.” Remove thefinger fromthestem ot
allow the water to flow away, meanwhils pressing especiatly
‘near the folds to the giass. No air shonid leak batween the
papor and the glais to collect in a bubble at the top of the
stem, It is important to choose the filter paper rather
smaller than the funanel ; & ceatimeter uf the glais should be

y Ut Ve WP vlige w8 T ween v wedh die
precipitate effioiently. Remember that time spent on correct-
1y fof and fitting the filter paper is never wasted.

{pitation should. always be carrjed oat slowly
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“%ith constant stirring. The precipitate shoald be washed
first by decantation. Allow the precipitate to settie, decant
».off most of the supernatant liquid threugh the filter paper.
~ Add a fresh quantity of..washing liquid, stir or .boil, allow
« the precipitate to subside and decant off. thaiclear washing
. liquid shrough the same filter paper. Repeat the proocesa.
1 Next transfer the ppecipitate to the filter paper. -If. the pre-
:oipiate is reluctant .to leave the beaker, the latter may
vbe inclined over the.-funnel at an angle of 450, A glass rod
y-ehould be so held. pver. the mouth of the beaker that any
fiquid runs along it inte the funnel. A fast jet of washing
,Jiguid, is..then directed not at. bat above .the precipitate.
,The greater part of a heavy precipitate can he transfered by
this method. Sometimes the precipitate sticks to the glass
,of the beaker. In such cases it is often best to dissolve the
precipitate in the least possible quantity of some suitable
solvent and to reprecipitate it using ouly a corner of the
benker. If this plan is not-feasible’s police man {a glass rod
_tipped. with.a } inch piece of India rubber: can be used for
rabbing ont the preoipitate from the sides of the beaker.

When all the precipitate has been transfered to the filter
paper it should bs washed.” At’ each washing eare should be
taken not to it the filter more than 2f3rd et a time. At
each washing ‘thé liquid in the filter paper shoald Bo allowed

. to drain out - almpst completely before further washing
liguid is added. :

After the precipitate has been washed it is dried overa
chimney, the top of the funnel being covered by a piece of
clean paper containing a few holes. When the precipitate
ig ‘thorotighly dry séparate’ as much of the précipitate as

“posuible from the Alter papet and keep it in a clock glass on
» glazed sheet of paper, and coverit with an inverted funnel.
Foid tbe futer paper and hold that end which does not con-
4ih the precipitate iy a clesn pair of tongs. “Hold'it over
& weighed crucible-placed on a glazed sheet of paper and
burn it by & flame from.a Bunsen burner held horizontally,
allowing “the ash to ‘fall direotly into the crucible, Collest
the fallen ash from tho glazed paper by a dry camel’'shair
brushk or a dry.clean fegther, into $he orucible. - Beat tho ash, -

“snd trest it with appropriate chemicels if ry. o
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The average weight of the ash of the filter paper is always
given on the packet. - L

When all the tarbon in ' the ash has'been burnt out, cool
the curcible and carefully add the pretipitate. Heat the
precipitate till a constant “weight is obtuined, The crucible
should always be gradually ' heated in a non-laminous flame,
1t frequently happens that some black spece of carbon either
ingide or outside the crucible remain and are often difficult
to remove. In such ocasea cool the crucible and csrefully
moisten the spot with aaturated. solution of ammonium
nitrate, Heat gently till no more fumes are evolved.
Gradually reise the temperature. If these specs persist,
repeat the process. Not ‘more than one attempt is nenally
DOCOSSATy. :

Always heat the pair of tongs before touching a hot
crucible with it. . '

SOME SIMPLE ESTIMATIONS
{

Estimation of 1|  As | Precipitant » Remarks
Irop in a solution] FegDy | a i Onxidise the solution by adding
of ferrous anmmo- s hydroxide 10,c, of concentrated nibric

nium sulphate. acid and boiling before precipi-
tating with ammonium hydro:
xide, The preeipitate is wash.
od with hot wuter till free
from sulphate ion,

Onpperwin-aolu- CuO Rairly strong] Wash precipitate with hot

tion of oopper solution of . | water till fres from sulphate
sulphata. caustic soda | ion. Trest msh* with nitric
) - { abid.

Bilver in a mola: | AgCl . Holution of | Fither the whole opration
tion . of gilver nit. : hydrochlgric lho:lhd be carried out in wbk:
rate, acid or the preoipitation may

’ i carried gﬂt np:uhot solution
; but the vllmla h:.:st be. thoro-
R ughly oool w washing or
thﬁn icitate - to
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SOME SIMPLE ESTIMATLONS

Estimation of: =

As

i

Precipitant

Rentarks

Chloride in a solu-|
tion of ohjoride,

Barium in a molu-
tion of barium
ehloride.

Bulphate in a
solution -of sul-
phate.

Lead in a solution,
of lead nttrete.

AgCl

BaS0,

BaSO,

PbEO,

]

i
i
i
|
i
?
|
|

i
i
1
i
1
|
'

the filter paper as silver chlo.
ride is appreociably soluble
in hot water. Wash the
precipirate with oold water
acidulated with -dilute nitria
ooid tili free from chloride
jon, The orucible containing
; the precipitate of silver chlo-
{ ride be preferably heated by
hog air {i e. flame kept mot in
direct contact with the oruci-
ble but & little below it) tiil
a small portion of the preci-
pitate just melta, Cool and
i weigh as usual.

I The precipitate becomes
light violet in colour when
exposed to light, hut the
change is such as usually does
not effect the result,

Dilute
sulphurie
acid.

Selution of
bariam chlo-
ride.

ion of See estimati
8ilver nitrate| silver chlorids,

of silver. us

Add about B8 c.o. of dilute
hydrochloric  ecid  before
precipitation. Wash  preci.
pitate with hot water till
free from cbloride jon. Trest
ash® with two drops of dilute
hydroohlorio acid and a drop
of dilute sulphurie acid.

‘Wash precipitate with hot
water till free from barium
and chloride ions. Treat{ash®
88 in estimation of barium,

Dilute sulphu; = Add sloshal to_complete the

rio acid,
,

precipitation, Wash the
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Procipitant-

Estimation of :— ' As
: i
Zine in a solution; Zn0
of zinc chloride |
or zino suiphate, ‘
|
1
| o
!
I
]
)
i i
H -«
i
E
Aluminium in-a vAnga

solution of nlum. |1

Caloittiin a sclu-r CuO'
tion of pelcium 1

o:loride,

|
1
i
|

Sulution of
sodium
carbonate,

! Amimoritm
i hydroxide '

Ammonium
oxalate

Remarks

To the hot solution add hot
sodium carbonate solation till
& psrmanent precipiate is
obtained. Add a drop of

| phenolphthal-in, send add a
| further quantity of sodium
; eprbonase solution till just a
| faint colouration (pink) is
obtained as in titration Boil
and allow the precipitate to
| settle  Filter snd wash the
/ precipitate with hot water till
| free fiom chioride or sulphate
| according as the original solu-
tion was a chioride or sul-
phate.

Soak the dried filter paper
‘wnh & strong solution of
ammomum anivrate  before
| ignition.

Addh-£0 c.c. of a 10 % solu-
tion of ammonidm chioride to
the solution »nd boil. -~ add
ammonium bydroxide bl it
i~ just in exoedd.  Wush the
precipitate with hot ' water
P furnbly contuining a little
emmonium aitrets, till it i
free from sulphiste ion.

Warm the solution, add a
alight exc2:e8 of ammonium
bydyogid - and then add slowly
aoumonimn  Sxalate. Wagh
the: ipitate with hot wuter
from. ohluride. “ion.
gaitewtrongly in & blow pipe
,ﬁu.m and weigh quickly s
‘hygroagopic..
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Y

s i

:
Bstizntion ofs— | As- i Precipitany |+ -
. M T ot .

3

-y )

{
Chromium in a | Cr20y | Aromonium. | Agidify with 3 o c. of dilute
Sotution of potasi! Tt framin” | e el sk s 8 Bl of
- amdighremase. - T e +'adeokdl Didute with' about 5¢
/ ! i |-e: o1 of watar and.boil tllvfree
- | - { from-eldehyde vapoure. Add
l | ammonium hydroxide in slight
o "exdo 5. Wasll' the pr Bipitite

S | with hot watet till free from
o | sulphatb.

ta

|
4
i
s |
‘4 , \
Magnesium in & Mg, P, 0| Miorocosmic [ Add shout 1§ c.c. of ammoni
solution of magne| | salt | um éhlotide 10_the hot solu-
sium sulphate. ‘] "‘T " ! tion and then"/asmmobium
IR ! - hydroxide tili 4fis solutiou s
] l clier, Add eolution of mioro-
| engmio galt. 3o the preci-
: | pitate to
Wash  the
water contedfting o little
ammonium hydroxide till free
from chloride ion.
€rpe QY

i ,F
e i b

fee .
weoLo b

| e b

tae

»r,g@tmant of ash r— The, orucible should ba cooled dqwn to room
" teinperature ash irested and the grycible is sgain
@ slowly tieated till no more fumes comes out. 1t
. can then he heated strongly.
Miorbocemis salt is”Bodih inm-hydrogen phésp!
Na NH ;HPQ44H;0)
FY X B

FriY P
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CALCULATIONS
Suppose the weight of the precipitate of silver chloride
iz 0-2324 gm, and the weight of silver is required. Multiply
this weight for the factor for silver thatis 0-7528 (of table)
and you get the weight of silver, namely, 0-2324 x 07528
=01749 gm. Tn the foPowing Tahle are given some factors
together with theiclogarithms,

Radical | Weighed as oz equiva- | Factor (wt. or A

sought | lent to represented by 1gm, l

A B of B. { Log. C
R | _—

Ag | AgQl | 07526 1:8768

AgNOg i 0-6350 1-8028

Al Aly04 l 0-5291 1:7238

As | AepOg g 07874 1-8793

Ba | Bag0, 0-5885 17897

BaCly.2H,O 0-5823 1-7489

|

oxalate | Ca0 1-5608 01958

KMnO, 1:392 0-14360

Ca | Cs0 ot 1-8541

¢t ‘ AgQ1 o244 . 1-3934

0140, | KaCry0 4 0-5187 - | 17182

Ca | CaO 07989 1:0025

CuB0,.5Hy0 0-2548 1-4088

Fe 0-E084 1-8447

{NH,)yBOBH, O] 0-1424 11535
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Radical {Weighed aﬂ or equivalen'| Factor (wi. of A repm-\
sought | sented by 1 gm. of B.) Tog. C
A B ¢ |
Mg { Mg PeO; 0-2184 ! 13393
- i
| 1453 ' o6
Ny €Oy H,so. 1-081 00337
HCl 1-097
NoOH | 11,50, 0'8158 R
NeaS;04 1 1-248 00051
‘50‘ Mg,PyO7 0°8534 1-9312
i
b PbSO, 0-7380 18660
B8O, Bat0, 04115 1-6144
an ZnO 08034 . | 1e0m
Cu0 Cu 1-252 0-0075
.
Fey03 | Fo 1-430 01563
: NagCO; ‘ 0-6880 .8
Hal NaOH ‘ 08115 }-gg;g
Hg80, | NeCOs 0-9252 “Jogh3
NeOH 1-228 00884
- » . Y . B
1 NagfyDs. s 0-8027 CYPe
RKiaOy | HyCh04 280 0504 1002




CHARTER, XI

APPENDIX TO QUANTITATIVE INORGANIC
Ty T U ANALYEIS I
L
1. How would you: prepare and standardise a N/10 solu-
—-.tion of silver nitrate ! 0'22 gm. of a.mixture of NaCl

and KCJ wero titrater with " ""°N solution- of AgNO,,

gnd required 33 c.o. for complete reaction What are
the, percentages of NaCl and KCl in the mixtupa 2 . =
(I.C 8, 1932) . (Ans. NaCl 39-36 %, ; KOl 604 %)
Bints—For the first, part see. atandared solptians, ‘ior
the sbcond part let = represent the quantity of sodium
chloride, then KCl would be 0-22 — z gm. The equa-
tions of the reactionsiare :—
h NaCi + AgNOQ; = AgCl + NaNQ,
KCl + AgNOQ, = AgCi + KNO,
From these equations calculate the amoung of AgNO,
required to nentraliss = gms of NaCl and (0 22~ x) gm.’
of KCl. Equate this silver nitrate present in 33 c.c.
of 0:0982 N solutionw Ewaluate z. Find thepercehtage:
2. 02gm of a sample of pyrolucite, when warmed with
gxcess of hydrochloric acid, and the evol¥éd dhlorines
passed into excess of potassiym iodide solution, required
for the liberated igdine 30, c.c. of N/10. thiosulphatey
doliitiod, « What is the percentage of pure manganese
dioxide, ey ¢ s
(Agri University, B.Sc. 1932) (Ans. 3010 %)
ﬂ!m‘:—mmt calculate the amount of iodine neéntralised 7
by thiosulphate solution. - This gives the amount of
iodine liherated frqm, KI. From the eguation given.
Polow caloalate the amouat of chlorine evolsed.”
KIS Oy = 2KCl + I ; then calculate the amount
of ‘manganese dioxide -present form the .equatiop;s~—¢
MO, + «HCI = MoCh t 8,0 + CL) -7~
3.. One gram of pyrolucite is treated with exvess of concerl-
oﬂ,; drochloric #¢id and the chloring evolved “in
F gdithrongh KI m!n‘ﬁnn, in bul'l‘ssa,_ This solgggon

i
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NUMERICAL QUESTIONS . .

together. with the Jiberaged ioding is dijuted to 250 e.0.
and onjitrabion wfﬂ;vN/:‘)O thiosulphate solution 25 e.c.
of the former are, found equivalent to 31 c.c. of the latter,
Calculate the pe'rcentage_ of manganese dioxide in the
mineral, oo Lo .
(Allahabad Uniyergity, B.Se,,,1935) (Ans. 2694 oy
Hint :—The amount.of N/50 ..thiosulphate - solution
required by 250.0.c. of diluted salutipn.would be 310 c.o.
From this calculate the .amount of liberated iodine.
For the rest pracerd ag indicated in question no, 2.
Indicate the uses of sodium thiosulphate in analytical che-
mistry. 0°2015'gm. of manganese ore wag heated with hy-

‘drochloric ‘a¢it’'and the ‘chlorine evolved was passed into

a solution o¢f potassium iodide. The liberated iedine
required 20-5'¢.0.of 0*1 N'sodium thiosulphate solution.
Calculate the precentage of mangahesd divxide in the
ore, <y "
(Agra University, B.8c.,'1835) - - < (Ans 153 o)
Hint -~ Samnie gs in’ question-no, 2! "' .
Calculpté in ' grams per, litre the amount of ferrous and
ferrio jron present ip & solytipn, containing both from
the following data : I
25 c.c, of the iron solution, yequired. for titration 24 c.e.
of stapdared KMnQ, solption. 100.g.c. of the same solu-
tion were reduced completely by zinc and sulphuric acid,
and the reluded dUl\i’iion”v'vas diluted to 250 c.o. 50 o.c.
of tHis dildite solution’ required 3675 ¢.c.”of the same
KMnO, sqlutio(n, .. ooyt
The soluticn 6f KMhO, was titrated “against N/10 oxalie
doid dnd it wal' fdund that 25 ’o.c."'of‘&/lo oxalio amd
whre equivaleiit to 375 ¢/d. of KM,
(BH.U..BSc., 1036)  ~ (AmK. Férrons 3-57gm. and
- o - 7 Ferric 3 206 gm.)

« g v

Hint :— First “ find the streggth of the. permanganate

solution from: the }itratiop dats with oxalio acid.,, The.
estimation of ferrons salt with permangsnate s baged on
the fact that permanganate oxidises ferrous - iron vo ferric -
ttate,  The equation is 3—
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2KMnO, + 10 FeSO, + 8 H,80, = 5 Fe, (80,),
+ ¢ MnBSO, + K,80, + 8 H,0
From this equation we find the equivalence of perman-
ganate and ferrous iron. It is given that 25 c.c. of the iron
solution required 24 c.c, of permanganate rolution i.s.
1'hitre would require 960 c.c. of permanganate solution,
Calculate the amount of ferrous iron equivaelent to 960
c.c. of permanganate solution, This would give the
smount of ferrous iron in the mixture. Next in the
same way oalculate the amount of ferrous iron present
. in 1 litre of solution after reduction. The increase in
. the amount of ferrous iron is due to the reduction of
. ferric iron, From the data of the reduced soluation find
the total iron content of the solutiou, subtract the
amount of ferrous iron, the rest would give the ferric
ion content of the mixture.
How is decinormal solution of “hypo’’ prepared %
100 c.c. of a solution of NaCi and copper sulphate gave
1'434 gm. of AgClin a quantitative experiment. Another
100 cc. of the same solution on addition of excess of
KT consumed 100 c.o. of N/10 hypo. Find thé amounts
of NaCl and ‘crystallised ‘copper sulphaw GnSQ. &5H,0,
in grams per litre,
(Allababad University, B.Sec., 1937) '
{Ans. NaCl 58-45 gm. CuSO,5H,0 — 2497 gm.)
Hint :— For the first part see normal solations, 1 litre
of the solution would give 1434 gm, of siiver chloride
aaccording to the equation :—
AgNQ; + NaCl = AgCl 4- NaNO,
Calculate -the amount of NaCl which’ wou]d give 14'34
gm. of AgCl. Copper sulphate tiberates icdine from KI
according to the equation :—
2 CuS0, -+ 4 KI = Cu,T, + Iy + 2 K80,
“Cafculate the amount of copper snlphate.
0261 gm, ofa sample of p;roluute was heatod with an
HOL,'abd the chlorine evolved was passed into
on "of ! Kl ‘The Tiberated ‘iodine’ required #0'c.0,"
hypo.' Calculate percentage of pur "MnOy in the

P
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{Agra University, B.Se., 1942) (Ane, 80 %)
Hint :— Bame a8 in quesuon ao. 2.

How many grams of iodine will be hbented from a
strong solution of KI when 100 o.c, of copper smlphate
solution containing 2496 gm, of the orystallised ealt
(CuS0,.5H,0) per litre are added to it. Give full equa-
tions of reactions
(Agra University, B.So. 1944) (Ans. 1-2692 gm.)
Hint ;— For equation see question no. 8.

1137 gm. of pure iron was dissolved in an acid and
raised to 250 c.0, 25 c.c. of this ferrous solution, wheg
titrated with a dichromate solution (KyCry0,) requirea
2I'l cec. of the dichromate solution. Find out  the
strength of the dichromate solution in grams per litre.
{Agra Universivy, B.So., 1945) . .Ans. 273 gms.)
Hint :— The oxidation reaction is represented by the
following equation :—

6 FeS0, 4 K,Cry0, + 7 H.SO‘ = 3 Fe, (50,)y
4+ Cry(80. )y + K80, 4+ THO



PART (II-—ORGANIC
CHAPTER XII
QUALITATIVE ORGANIC ANALYSIS

Qualitative organic analysis consists of dstection. of or-
ganic compounds, For this purpose the compuunds ususlly
prescribed for the B. Sc. course may be classified as follows —

I. Calcium chloride group ~—oxalic, tartaric and citric
acids and their saits.

IL Ferric chloride group —formic acid, acetic aeid,

: carbolic acid, resorcinol,
salicylic acid, pyrogallol,
benzoic acid and suceinie
acid and their salts,

II1. Fehling sclution gromp —Jormaldehyde,  acetalde-
hyde, chloral hydrate, ch-
loroform, resorcinol, glu-
cose sud pyrogallal.

IV. Camstic spda  group —ocetamide, ammonium saits

’ of acids, aniline salts, chlo-
ral hydrate,  rescrcinol,
' b

; yrogn.l’lnl, bonzamide, ace.
tanilide,

V. lodoform  growp ~ ~—Ethyl aloohol and acetone

V1. Miscellancous group -—Phthalic acid, methyl aloo-
. h_ol, urea, glyneringeniline,

ether, bentens, cane sngar,
. staroh, naphthaslene and
L ‘ " benzeldebyde.

<. 'This olassification ia quite arbitrary. Some substances
‘wonld be found #6.ovour in more than one gronp, . Further,
e 'a beterogenous group. o
slices mey be given in thy pure form, water
rsdeobolio salution. Usailly substanves are given
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in eolution. Below is glven a list of substances which are
asually given either in water sslution or in aleoholi
solution ;—

Substances usually given in water -luﬂn :—oxslo wiid
succinic acid, succinates, tartaric acid, tartrates, citmo acid
citrates, formic acid, formatee acetic acid, acetates, sodinm
benzoate, sodinm salmylate sodium phthahte, formaldehyde
ncetone, methvl alcohol, ethyl alocohol, glyeerine, pyrogaliol
resorcmol glucose, cane sugar, chlorel hydrate, Ieeliamldp
starch, urea, aniline salt,

Substances usually given in alcoliolic llbntm- ~—bentois
aoid, phthalic acid, salicylic acid, benzumide, acetanilide
na.phthnlene 1odofom aniline, nitrohenzene, oa.rbollo aoid
benzaldehyde, chlorofom, benzene, ether;

N. B. When substanoes are given in nlvoholic solutior
the student would be asked to negiect alcohol.

If the substances are givenin solutions the student
should prepare a_residue a8 follows, - Take five e, ¢, of the
solution in a beaker, cover and place it over a beaker hal:
full of water, Boil the water in the beaker by placing it over
the finire on'a  wire ‘guaze Phe solvent would evsporate
and usnally » residue would be obtsined. Acetio acid, formic
acid, acstone, formnldehv\ia, acetaldehyde, methyl aleohol,
sehyl a.luahol, choleroform, ether and bennene ‘do not leave
any residue., Liguid and 'solid residnes 'be: given by the
following:

Liquid residues :— glyoerins, nitrobenzene, anihne, ocar-

bolic-aeid, benmaldehpde{often leaves
a polid recidus ‘becsnse  of - oxidetion
to beneoic acidi ‘daring evaporation),

Solid residues :— oxslic acid, oxalates, succinio  asid,

gaecinabes, tavtatie acid, mm
aitrio acid, citiates, sodium benzoate,
“bemeoio #old; sodivm’ selivylate, sslic
uy]w acid, sodim
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starch, urea, aniline salt, benzamide,
acetanilide, naphuhalene, iodoform,

Of these residues the most characteristic are the following
familiar. to students.

1. Whte glistening plnhu s—benzoic acid, salicylic acid,
salicylates.

2. Transparent sticky : — cane sugar, tartario acid
(web like), citric acid (with stars at
places;, starch.

3. White translucent :— The reaidue is easily serat-
ched by naile and is soapy in touch—
urea, {sodium salt containing free
alkali)

4. Reddish or brownish coloured :— resorcinol, pyro-
gallol, aniline salts, impure glucose
(raw sugar, gur).

&. Syrupy liquid : ~ glycerine.

6. - White solid with blisters -~ acetanilide.

Note :— Certain substances which are volatile with steam
may not Jeave any residue. These are — naph.
thalene, aniline, iodoform, nitrobenzene, acets-
mide, carbolic acid, chloral hydrate and benzal.
dehyde. It may also be pointed out . that

- acetaldehyde and formaldeshyde may polymerise
and may leave slight residue.

Some of the orgnme snbatamu pmmbed in the B.So.
mell, The students should be
familiar with the smell of the following substances particu.
hﬂy of those whick are printedin italics :—

Aueun soid, formic askd, carbolic aeid, acetaldshyde:

hyde, formaldehyde, methyl afochol, ethyl - -aloshol
bamn,‘ mﬁﬂukna, ether, . -odojons,
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neutral solution as follows. Take 5 c. ¢. of the solution in
beaker and drop a little piece of litmus paper in- it  Ad
sodiam carbonate solution toit in small nmounts &ill it b
comes slightly alkaline. (Litmus paper turns blue) Na
" add a few drops of dilute hydroohioric acid till the solutic
becomes just acidic. (Litmus paper turns red). Finally ad
slight excess of ammounium hydroxide. to  this solutiol
(Litmus paper turns blue). Boil the solution to drive g
ammonia completely. This is the neutral solution.
- From 5 o. o. of the solution start preparing the residus,

Take a portion of the neutral solution and add to
calcium chloride solution. Observe the change if any. Shal
the. solution vigorously and scratch the insides of the te:
tube with a glass rod, Notice any change. Next boil tt
solution and contirue soratching the insides ef the test tul
with a glass rod.

Observation Indication end confirmation

Immediate white | Oxalic acid {oxalate) . Confirm as follows:—
precipitate. 1) The precipitate is insclubo in acetic acid bub
i sctuble in hydrochlorio acid.

{2) Add to the preci
mangsaate solation and & fow draps ofr difate sulﬂ
rio acid, shake. The permanganate soluifon . woi
be decolourized. (Wannshbtle if nevessary)

‘White precipi! Ti ic acid {t  Confirm sa follows :--

on shaking and | (1) The pr precipitate is soluble in acetio: seid.
sotutohing {cf. Oxalio acid)

{2) o n portion of the neutral sclution u:ld ama
niacal sitver nitrate solution (2 6. 6. of silver wi.y
+ one drop of -mmomum ‘hydroxide) Hest, Bdnn
tako: place (black

(3} Takea porhouoitho “residne sdd twice 1
wmumdwlmaam drops GfM

: : 've.lopod (of wbdonnd)

Whits pracipitatel citeie ncld (eitepias) - Confid

S boranT e Siny ’Tﬂn(pomnu,ﬂma”
b obwined. 'ﬂu
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Olmervation Ingdications aad confirmation

hi;lroxido. No reduction tekes place- {(¢f. tartaric
ack

{2) The residus formed in tramsparent end stioky
with stars at places,

- Note -— Sometimes succinic acid or succinates give a
white precipitate on boiling with calcium ohioride
solution. Presence of succinic acid or sueci-
nates can be eonfirmed as follows :—

(1) To a portion of the nentral solution add
ferric chloride solution. A buff or brown colour~
ed precipitate would be obtaiued.

(2) Fluorescein test — Take a portion of the dry
residue, add gwice the amount of resoreine and a
cnuple ofdrops of conceptrated sulphuric acid
in adry test tube. Hest it carefully ill the
whole becomes orange red. Pour the contents
of the test tube in a beaker comiaining 100.c. c.
of water to which hes: been added shout 16 to
20 c. ¢. of cpustio soda molution. The lignid im
the beaker shows yellow-green fluorescence.

I, Ferric chloride group :— To a portion of the
nbnbnl solution add & dilute sojution of neutral ferric chlo-
ride h eold, The ferrio .ohloride solution supplied on the
thelf msy be dilated - slighdy -and -should be made almoss
neutral by the sddition of s trace of ammoniow hydroxide
solution. This dilute nentral ferrio chloride solution should
then he.added to the neutral solution of the compound.

Hote&achnge;f;ny

')» 1) !ﬁundadow‘-dis«,
of Sllute hydrochloric  acid.
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Uuservation

Indication and confirmation

Violet or blue
colour is deve.
loped

nob'd
4t

To & portion of the ncutral sdlution add ammoni-
acel.silver nitrate solution and heat. A white preci.
pitate would be obtained which would turmn blaok on

beating.

(3) Note the characteriatic emell.

Acetic acid (scetates) :- (1) To a portion of the
nentral solution add ammoniacal eilver nitrate solu-
tion. A white precipitate would be obtained which
would dissolve on heating. (¢f. formio acid)

(2) Note the characteristis vinegar smell, (If ace.
tate is given add dilute sulphuric acid and heat when
the -charaoteristio amel would be obtained) .

Carbolic acid, inol, salicylic acid (salicyl
There may be confirmed as followa:
Carbolicacid :~ (1} The.colour is dischargedion the

Y
)3«
addition of acstio asid.

Licbermann's nitroso reaction - Dimsolve s little sodi-
um nitrite in 8 few o. o. of concentrated sulphurio
acid by gently warming and add a small quantity of
the given soluti A brown eot i Tapi
) to blue, would be produced. Pour the: liquid
into water; the colour would become red,
again change to bius on addition of

(3) Note the charaoterimtic edour.

oanstic  soda  solutic gr

yellow_ooloar would be produoced,

(2) Hoat the Toeidve with phthalic scid end 2

drops of -concentrated ‘sulphuric acid $il & i

oolour i obtain-d. Pour the contentsintc & bealeer

containing water and caetic soda solution, A cbhas
i1 ish: yelio coloae.  would

Resorcinel =~ (1) Hea-!Atbg@ivm solation  wilh

e, :
{3) o docs ot redude ammonisonl silvor. tibrede
i MIS{I. {salicyintes) (1) Viclet colour is
e
haaoterisbes smell of ol of winter, grosn would be

13) - Tset »” portion of the residue with seucoutea-
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Observation Indication and confirmation

ted nitric soid.. A yellow colour is vbtained which is
intensified on addition of alkali.

Dark colonr Pyrogallol :- (1) Toa portion of the solutiom
add 'ammoniacal silver nitrate rolution and heat. The
solution would be reduced giving & black deposit.
(2) To a portion of the eolution add ferrous sulpha-
te solutign. A blue or violet colour wouid be obteined
{3) Th& fresh solution is colouriess bnt becomes
brown on exposure to air.

Buff or brown | B (Benzeic acid) , i (swccloic acid) -
precipitate They may be tested as follows:

Benroate (benxoic acid) ;- (1) The buff coloured
precipitate i soluble in dilnte bydrochlorio scid and
smmanjum hydroxide.

{2) To a portion of the neutral eolution add a few
dropes of dilute sulphurie acid, shake and cool. A white
precipitate of benzoic acid would be obteined.

(3} The neutralsolution gives no precipitate with
oalcium -chloride solution. por thé residue gives
flucressein test. (¢f. suceini¢ acid) ¢

Succisate (succinic acid) - Bee Dpote tnder calvium
' cbloride group.

L Fehling solution group :— Fehling solution is obtained
by adding a solation of sodium-potassium tartrate in caustio
soda golution (Solution no. 2) to copper sulphate solution
(Solution no.1) till the blee precipitate first formed dissolves
giving an intense blue colour, To about three c. o. of ‘the
given solution add abont 2 c. o. of the PFehling -enlution and
boil. * The formation of greex, yellow, orsnge or red coloured
\preoipitate. iidioates -that the solution is. reduced by the
substanoe.  Subst which “redaoce Fehling solutinn are
o0t ":n de, ' ohl 1.! Tg;" ,, . ohioroform;

6 Hn gyrqgauo %0 . presence of . these
rmed a8 follows :— . 7 Pi' S R
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Bubstanes Confirmatory tests
Formaldehyde 11) Add_ Schiff's eagent to fhe oold solution.
A pink colour would be obtained.

{2) . To a portion of the solution add -ammoniacal
silver nitrate soltion and heat. The solution is
reducad add a black presipitate would be obtaiyed.

{3) Note the characteristic odour, The colour or the
smell of the substance is not changed on heating with
caustic soda, (cf. acetaldehyde)

Aocetaldehyde (I) Add Schiff’s reagent to the cold solution, A

Chloral hydrate

:} e prod: . -{The ‘odour 'is sopops and
ki e throwen tnto the sink Tmmedian

pink colour would be obtained.

(2) To a portion of the solution add ammoniacal
silver nitrate solution and heat. The solution is re-
dueed and & black previpitate would be obtained,

Note the characteristic smell. Heat & portion of the
solution with caustic soda. A buggy odour woild he
obtained and the colour of the solution would be-
come yellow, {¢f. formaldehyde}

{1) Heat a portion of the sclution with caustic sroda
solution An emulsion would be formed aod tbe
characteristic sweet amell of ohloroform would be
obtained. g T

(2) To a portion of the solution add resorciool and
eaustic sods solution and warm, ‘A red célour would ”
be produced,

(3) To a portion of the solution add ammoniacal
gilver nitrate solution and beat. The eolution is
reduced and e hlack precipitate ‘would be obtajned.

(1) - Note the aweet. pleasant ‘eharacteristio. odour
(2} Toa postion of the substance add resorcinol
and ceuskie sods solution send warm. A red colosr
would be obtained. }

(3) To = portion add emmonincal “silver mitrate
solution and heat, “The solution wonld be reduged.

{4)  To a portion of the solution add a drop of aniline
snd oattstic soda sofution.. Warm if necrssery. A
characteristic bad - odour of phenyl isceyandte - warld
£hs whale.
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Substance Confirmatory tests

aolour would be obtaimed. To this add a fow drops of
Fehling eolution. Reduction would take place,

(2) To a portion of the solid residue add conocen-
trated sulphuric acid. A yellow.brown oolour would
be obtained but no charring wouald take place.

{cf. cane sugar)

(35 To a portion of the eolution add ammoniacal
silver pitrate solution sud warm, A shining deposit
of silver would be produced.

Pyrogallo] See under Ferric chloride group.

. IV, Caustic soda group ;—Heat a portion of the water.
solution or solid residue. with strong caustio soda solution

Note any change in smeil or colour.

Observation [ Inference
1, Bmell of ia * A iom salts of aeids end acetamide,
‘benzamide

2. Smeli of chioroform Chioral hydrate
78, Yellow celour Glucose

4. Yellow colour with buggy | Acetaidehyde

a .

8. Yellowish green oolour i Resoreinol

ﬁ. Brown colour Pyrogalinl

7.+0ily drops and smell of ‘Ac etanilide

aniline

The confirmatory tests’ for acetamide, benzamide and

acetanilide are given below. The tests for the rest of them
have already been given.

Snbatance ~ Confirmatory tests .

f51) Bmlt!wwlunon with excess nfamst{esodufor
exoose ‘o copventrated 'mhnﬁo

mdnndwn-m. A mell | of ~ avetio agid .

obtainedi.

{2y Tos of the sblution add farrio abhmﬂo

solution an WW%WW [y
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Subsatance ' Confirmatory testa

Benzamide (1) Boil the solution with excess of csustic soda a
smell of ammonis would be obtained. Take a portion
of the solid residue and boil it for five minutes with
exoess of caustioc soda. Add excess of concentrated
sulphuric acid, Cool. White precipitate of benzoio acid
would be obtained, The precipitate can be tested for
beneoic acid.

{2} 'The solution gives no colour or precipitate with
ferrio chloride. (cf. benzoate)

Acetanilide (1) Note the charasteristic residue.
{2) Take s portion of the given eolid or solid resi-
dus, add ogustic soda and boil whep oily globujes of
aniline would be obtained whioh can be identified
with their characteristic emell. {or, test the libarated
| aniline as deseribed under aniline.)

V. Iodoform group :~— Heat a portion of the eolution
with strong ecaustic soda solution and iodine. If the solation
becomes yellow and characteristic smell of - jodoform’ is ob-
taiged with sometimes & deposit of yel]ow substance the
prosence of ethyl algohol of aocetone isindicated.  These
may be distinguisbed as follows.

‘Experiment . ___ Observation
Ethyl aloghol | Acetane
Solution +ammoniam hydroxide+ | No smell of iodo. | S8mell of iodoform
iodine snd heat form
Solnti ' H hydroxid No action Violet colour
-+ sodiuwi  piteoprusside solubion
(frenh)

Solation 4 solide potassium dichro- { Smell of aoetal- Na sdtion
mave -+ sonoentrated mulphdrie ‘czd dehyde

sod werm :
Bk

VL. Miscollaneous group.:— This. includes phtbalic acid,
woothyl: aleohol, nres,: -glycerine. aniline, nitrobenzene, iodo-
forsn, thalene snd

sther, benzone, cene sugar, mrda, naph
0. Mwbemdugmm ‘below. ;-
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Phthalic acid -— (1) Heat a portion of the dry residue
or the solid substance in a dry 1est
tube when vapours having choking smell
are given out (cf. succinic acid)

(2) To the neutral solution add calcium
chloride or ferric chloride ~olution,
No colour or precipitate would be ob-
tained (cf. succinic acid)

(3) Take in a dry test wube a portion
of the residue or the dry substance
with solid resorcinol and concepirated
sulphuric acid and heat. Pour the dark
coloured contents of the test tube iuto
a beaker half full of water containing
caustic soda eolution. A yellow green
fluorescent solution would be obtained.
(The test is also giveu hy succinic acid
but tests given above can distinguich
phthalic acid from it.) .

Methyl alcohol i~ (1) Note the characteristic smeli.

i (2 Heat a portion of the solution
with solid sodium ‘salicylate or sali-
cylic acid and concentrated sulphurie
acid. A smell of methyl salicylate
{oil of winter green) would be
obtaiaed.

(3) Heata portion of the solution
with potassinm dichromate and sul-
phuric acid. A smeH of formaldehyde-
would be obtained. :

Urea:~ (1) Note the characteristic residue with soapy

touch. . R .

(2) Bitret resction— Take a - portion of the
regidue in a dry test tube and. heat it slowly.
‘The sutisfance first melte and smiell of amibonia
s 'given. Btop heating at. this stage, ‘Aud to
the melt two o thres drops’ of a dilute  vopper
‘sulphate solution and . - drop -of caustic soda.

- eoluion and shake. A violeh or pink colour . js
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Glycerine :— (1) Dunstan’s test— Take a dilute solution
of borax in water and add to it one or two
drops of phenolphthalein solution till a
ligLv pink colour is obtained. Gradualiy
add 10 a portion a of this solution glyce.
rine solution. The coluur of the solution
would be discbarged. Heat the solution,
The colour would reappear.

Note : The colour of borax solution would
ajso be discharged by glucose and
free acids. Glycerine does not re-
duce Fehling solusion. (cf. gluooge)
The colour discharged by free acids
does uot reappear on heating.

(¢f. glycerine),

Aniline :— (1) Diazo reaction — Take a portion of the
solution, add dilute hydrochloric acid and
then solid sodium nitrite little by little
ceoling the test tube all the time .under the
tap. Prepare in another test tube a solu-
tion of 3-naphthol in oaustic soda. To
solution add the first solution drop by dmp,
A red oolour would be.. obtained.

Note: The acid solution should be added
to the 3 -naphtbol solution in caus-
tic soda and not vice-versa,

Nitrobepzene :— (1) Note the characteristic smell.

(2) Heat & portion of the solution with

zine and dilute sulphuric acid. Nitro-
bengene is thus reduced to amlmn.
With this reduged the
duzorenohon. {See a.m]ine)

W"“ 11) yellow in colour with ohuntenmof

Eﬂht ¥ Nmtheohuaotouatm smell.‘,
: ’“’Q; Pswnamﬂlm,,‘t,yohhe quuid’m the
ot of your band. The liquid . would
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porite very rapidly and ocoeling = sensation
would be felt.
Benzene :— (1) Note the characteristio odour.
(2) Take a few c. c. of the liquid and apply
flame, - It would burn with a very smoky
. flume.
Cane sugar ard starch :— Toa portion of the solusion
add 1 c. c. of dilute sulphuric acid solution and boil.
To this solution sdd excess of canstic roda solution. A
Yellowish coloured eojution would be obtained, To this
solution add about 3 ¢, ¢, of Fehling sotation and boil.
A red or green precipitate would be obtained indicating
the presence of cane sugar or starch. Distinguish be-
tween them as follows: .

Experiment Observation

!
i __Cenesugar Starch
i
i

To a portion of the residue add Charring takes No action in

convenitrated sulphuric acid and place in cold cold
:Vo & portion of the given solution No action Blae colour
add a drop of iodine salution
Tosto Bweet Tasteloss
Naphtbalege :— (1) Note the characteristic odour.
. {2) The residme or solid sublimes oun
heating. -

8
Benzaldebyde :— (1) Characteristio smell.
{2} To a portion of ‘the Hyeid edd =
few ©. . of ‘@ammoniacal silver nitrate
solution and heat.  Reduotion = takes

place. ;
{8) To'a portien of the solation add
Fahling solation and warm, No re-
“duction takes place
(4} To. e portion of the “sotution ~sdd.
: m:r caustio sods solution snd boil.
Hiiis solotio n wi'hh ditese ‘sal-
prosiphate _ of

i Sy nmlﬂrh ihbatiad et




PART IV
PREPARATION OF SOME COMPOUNDS
INTRODUCTION

In the preparation of Compounds separation of solid
from liquid and the separation of liguid from lquid is fre.

quently required. Methods of such separation are discussed
below.

(i) Separation of solid from liquid :—This separation is
most commonly carried out by filtration. A useful devioe for
carrying out filtration efficiently and rapidly is to mse &
Buchner funnel with & filter pump.

Fig. 1—Use of Buchner funnel with suction

In Fig. 1 is illustrated the assembly required for the use of
Buechner funnel with suction. Buchner funnel is a porcelain
or glass funnel which carries a perforated digc, usually fused
or cintered. Cut a filter paper only slightly bigger than the
size of the disc. Wet the filter paper and press it
gently but firmly on to the disc. . Pour s little liquid on the
filter paper and open the tap to which the suction pump is
connected. As the liquid drains out in the Buchner funnel
“prass guatlry 'uite Anrnlry “hee i i Shoe lten R whink
vouching the sides of the faunel just a little above the per-
forated dise. The assembly is now ready for filtration. The
mixture containing the solid to be separated from the liquid
is now poured .with the help of a glass rod in'the centra of the

a3
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Buchnet fannel. When all the mixture has been filtered, the
solid on the filter, if required, can be washed hy throwmg a
jot of the washing liquid from a wash bottle. It can then be
left for five minutes to drain out. The solid can now be
pressed by & flat stopper and further liquid would drain out.
Remove the Buchner funnel from filtering flask and tap it for
removing the solid.

(ii) Separation of liquid from liquid :—1If the liquids are
not miscible then they can be easily separated by tbe use of
separating funnels.

Separating funnels are available with
various shapes, sizes and designs. Two
of the common types are shown in Fig
2. A convenient size of the separating
funnel is chosen for the separation of
& mixture of imiscible liquida. The
mixture is placed inside the separating
funnel and the funnel is usually stopper-
ed. It is thoroughly shaken and then
allowed to stand when. the liguid sepa-
rates into two layers. By gently opening
the lower stopcock the lower layer of
the liquid can be completely drained off
without disturbing the upper layer.
Before opening the lower stopcock the
stopper of the separating funnel should
be removed,
Fig. 2—Separating funnels

When the liquida to be separated are miscible liquids
then recourse is taken to dietillation for their separatiom.
Various methods of distillation are :—
1.. Bimple diatillation.
2. .. Frapbional distillasion using a fractionating oolumn
3.2 Blatillation under reduced pressare, -

4. Steam distillation,
Of thessWhly the simple distillation and steam d istillation
are usnally required for the preparation of compounds gom-
monly presoribed for the B. Bc. conrse of Indian universities.
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Assembly for simple distillation is shown in Fig. 8A.

T STHLED
—— Yz

Fig. 34— Common distillation agserably

' Fig. 3B— Air oonenser
dingram in Fig, 3A showe simple distillation using a down-
?:ﬂ vgater nondgenser. If the liquid to 'be distilled has 4
B. P. lower than 1000 then the'distilling ﬂssl/{ gboglm be beat.
od-on a water bath and & water denser should be expl g
ed. - For liquids Laving B. P. above 10Co an ‘s condenser
(Fig -3B) should be ured avd- the distilling ﬂug “shonld. bs
neated, 2s a rule, on & sand bath, . Unless otherwise tequised;
the ‘thermometer should be placed “well: above the boiling
Tiguid.
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In Fig. 4 is given the arrangement for steam distillation.

Fig. 4.—Bteam distillation,

The steam from the boiler is led into the distilling Aesk
which is kept inclined to prevent splashing of its contents.
The lignid or the solid persent in the distilling mixture, being
voldtile in steam, ‘distils over and is collected in the receiver.
When the bulk of the steam collected in the distiiling flask
is inoreased, it is heated to distil off excess water. Once
the generation of steam has started it should be kept up till
the whole of the substance has passed over. If it is required
to disconnoct the assembly then first the rubber tubing conn-
ecting the steam generator to the distilling flask ahould be
removed - and only then the burner under the steam generator
should be extinguirhed otherwise the liguid in the distilling
flask would be sucked back, Steam distillation is only used
for aubstance which are volatile in steam.

Substances as they are nluully propared in the laboratory
ifieation. For purifging liquids distilstion is msu.
ed_and eolids are commouly. purified by crys-

" Methods of digtillation have- already been de-

mﬁ% Crystallisation should be earried out s follows.
orystallisation a suitable ‘solvent is seleoted,

properties of the solvent should be such that it sheuld du-,
wolve mdnnhtmu while bos than when cold. - The solution
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of the substance to be crystallised in minimum of the hot
solvent rhouid be prepared a8 follows. Take the substance
in a round bottomed flask and add a small awount of the
solvent just suflicient to moisten the substance. ¥itupa
reflux condenser and heat the flask. If the solvent has B. P,
lower than 100 it rhould be heated on a water bath using a
water condenter, For solvents having B. P. above 100 air

Fig, 5— Preparetion of ed
vondenser should be used and heating should be carried oot
on send bath. Pig. 5 shows the necessary sssemblies for
refluxing the solvent, - . R E

As the heating is continued more of the aqlvul, i{M
ed, is poured from the top of the eondenser without “disturb.
ing the gssémbly, In this way the ‘amount -of ‘the sclvens
can be vontrolled and a sat d solution easily prepared. -
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The saturated solution thus obtained should be filtered
hot to remove insotuble impurities. Sometimes even during
the course of filtration thern is sufficient cooling and the sub-
stance crystallises out. To avoid this difficulty a hot water
funnel may conveniently he used for filtering the solution

hot. .

Fig. 6.~Hot water funnel in use,

In Fig. 6 is shown a hot water funvelin use, This funnel
has a water jacket which can be heated.. Thia enabies a hot
solution to be filtered withont much cooling.

. After filtration the saturated solution is allowed to stand
when orystallisation takes place. Crystals are usually filtered
on a Buchner funnel which is connected to a fiiter pump.
Depending upon the nature of the substance, the crystals can
be dried between the foids of a filter paper 8t room temper-
ature, in a steam oven or in an air oveu.

To judge the purity of the product a few of its constants
should be determined. In*the case of inorganic sabstances
- purity of a product can, as s rule, only be judged by carrying
B avimetric or volumetric estimation. On the other
Faind 'in the case of ofgaic solids the melting point, and in the
.6s6e of organie liquids the boiling point Rives & very good idea
‘bggt the purity of a-dubstance, us these tants are readis
iy influenced by imparities. = The mehing point.of an organic
solid s determined as followa 1=
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Determination of melting point:— For determining the
melting point, the substance should be powdered Take a
fine capillary tube of about 6 ems. in length aud close one of
its end by heating for a short time in the B insen flame. Fill
the capillary tube to a length of about 4 mm with the
powdered substance. A good way to do this is to take the
substanoce in a watch glass and scrape a little of the solid
into the capillary tube. By gently tapping the capillary
sgainst the table-top the subs ance can easily be shifted to
the bottom, A typical melting point assembly is :hown in
Fig. 7. In place of the beaker a Kjeldahl flask or a small

con. Hz .sa_,

B, SUSSTANCE

¥ié, 7.~ Dowseminabion of oiing oot
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distilting flask can also be employed. Concentrated sulphuric
aoid is usually employed in the hesting bath as its boiling
point is high, Moisten the capillary tube with concentrated
sulphrio acid and stick it to the side of the thermometer
bulb. The oorrect position for placing the capillary tube
s indiosted in the figure. Het the bath gently and note the
tomperature when the substance has melted. Pure substances
eiways give s sharp melting poins.

Boiling point of ag organic liquid is d ined by the
methods given below ;-

Determination of boiling poin
When sufficient liguid is avmlnble the
boiling point determination can be earri-
ed out by distilling it. A eonvenieny
and easily assembled apparatus for this
purpose is sbown in Fig. 8,

Place sbout 8 c. ¢, of the liguid in the
boiling tube. Note that the ther-
mometer i# kept well above the surface
‘of the Kquid. UOently heat the liguid
from below till it begins . to. boil.
When the thermometer records a steady
temperature note it, This is the boiling
point of the liquid. Pure liguids give &
constant boiling point,

Pig. —Deotorminstion
of boiling poiat.

the quantity of the liguid avellable s very small its
§.point  should .be det.ermmed by the capillary tube
. The exp bly for this methol is shown

fo Fig. 9.
g ¢ & smell tm-mha to the thermometer by rahber
bands. Place int -thiy test-tabe sbout 1:0.c. of ‘the lguid
whiaee boiling point i fo be deteriined.  Naxt take a sapill:
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ary tube and seal it about one om. from one end by gently
rotating it in the flame. In this way a canstriction in the
oapillary tube is created, Arrange the capillary tube in the

SR ~

_ U SN I ENNE RSN TNETRAS

T T =TSR AW -

Fig: 9.—Oapillary tube method for determination of boiling poiot.

small test-tube as shown in the figure. Now heat the sal
phuric acid bath slowly and carefuily stir the acid.
first a Hubble or two would escnpe at the end of the capiliafy.
and whwn the boiling paint is reached a steady . ste ;
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bubbies would arise from the end of the capillary tube. Note
the temperature at this stage. This would be the boiling
point of the liguid.

Nou :— Previously described methods of determining the
M. P. and the B. P. give uncorrected values for
these constants  Fur all roatine purposes, how-
ever, the uncorrected values are quite sufficient
to give an idea of the purity of the substance
under investigation.



CHAPTER X1V,

ORGANIC PREPARATIONS.

Preparation No. 1.
ACETALDEHYDE.

1t is prepared by the oxidation of ethyl alcohol. Thae
oxidation is usually carried out by a mixture of potassium
dichromate and sulpburic acid. The equations are :—
K,Cr,0, + 4H,30, = K,80, + Cr, {80y, + 4H,0 + 30
CHOH + O = CH,;CHO 4 H,0
Required :— 15 gms. Potassium dichromate.
8 c. c. absolute ethyl alcohol.

11 ¢, c. Concentrated sulphuric acid.
A 2 2, water.

Procedure :—Powdered potassium dichromate and water
are taken in & litre flask. The flask is fitted with & dropping
funnel carrying a mixture of alecohol and concentrated sulph-
aric acid and is also fitted with a condenser. Heat the ask
on water bath and add with conctant shaking drop by drop
alcohol-acid mixture from the dropping funnel. A vignrous
reaction would set up and a mixture of acetaldehyds, acetal,
alcohol and water would distil over. The distillate should be
collected in a receiver surrounded by ice.

Now fit up a distilling 'apparatus’in such a way that the
condenser is inclined upwards and the receiver is surrounded
by ice. Water at a tomperature of 230 should be circulated in
the condenser. ’

Pour the contents of the last receiver in distilling flask and
gently heat the flask on water bath, The acetaldehyde pass-
& over and is collected in the receiver. Fractionally distil
the aldehyde thus collected and collect the fraction bétween:
Ko, o :
Yield = 3 gms,

B. B, 21c
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Preparation No. 2.
ACETANILIDE.

It is prepared by acetylating aniline. The ocommon
acetylating agents are acetic acid, acetio anhydride and acety)
chloride. The use of acetic nnhydnde is recommended. The
equation is :—

C,H,NH,4CH,0.0 OCCH; = C,HNH OC.CH,+CH,CO0H
aniline. acetanilide,

Required :— 20 gms. Aniline,

25 gms. Acetic anhydride '
water and & pinch of animal charcoal.

Procedure :—To the aniline add with constant shaking
acetio anhydride. When the addition is complete pour the
whole into 500 o. ¢, of water. Heat to hoiling and add more
water if necessary to dissolve the acetanilide. It should be
noted that acetanilide melts unaer beiling water and suffici-
ent water should be used to dissolve all the oil thus formed.
Add a pinch of animal cbarcoal and continae boiling for five
minutes, Filter hot through a fluted filter paper or better
use & hot water funnel. Crystals of acetanilide separate on
cooling. Filter and dry.

Yield = 23 gms,
M. P. Ll40
Preparation No. 3.

ACETAMIDE.

Acetamide is usually ohtamed by dutﬂhng ammonium
; Metue The equation is:

CH,COONH, = CH,CONH, + H,0
acotemide,

=~ 25 gms. Amonium acetate

1—Melt the smmonium eoetate in's porcelain
Tn.ke the mely in nﬂnmlhns finak ftted with . an sir
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condenser and a thermometer. Heat the flask over sand
bath. The distillate that comes over consiats chiefly of water
nd acetic acid upto the temprature 1800, The molten mass
in the distilling flask usually solidifies at this temperature
and consiste msinly of acetamide. Change the receiver.
Continue heating the fiask and collsct distillate between 220-
2242, The air condenser used should be a wide bore pyrex
glass tube, If any distillate solidifies in the condenser it can
be removed by gentle scraping. The distillate in the receiver
wonld solidify on ecooling. Dry it on a porous plate or on,
filter paper. If need be recrystallise from ether,
Yield = 15 gms.

M. P. 822 ; B, P. 222¢

Preparation No. 4.
ACETONE.

It is usually prepared in the laboratory by heating
calcium acetate, The equation is :—

(OH,C00), Ca = CH, CO.CH, + CaCO,
acetone,

Required :— 50 gms. calcinum acetate.

Procedure : —Place dry caloium acetate in a distilling
flask connected with & water condenser. Heat gently at firas
and strangly efterwards. A slightly brown eoloured liguid
woild distil over and is collected in a receiver. Tnis is
acetone mixed with impurities.

Shake the distillate with a saturated solusion of sodi
bisulphite, warm slightly and.allow to cool. The bisnlphite
compound of -acetone would crysiallise out. Filter the
orystals aud dry them on filter paper. Add to the orystals a
eaturated solution of sodium ocarbonate and dissil. Collect
‘the fraction betwoen 55-5670. Dry this feaction over anhyd-
rons ) ) hlnrid And e -

Yield = 20 gms,
R P KAiGe
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Preparation No. 5.
ANILINE.

Aniline is prepared by the reduction of nitrobenzene.
The r_eduction can be carried out by either tin and hydro-
chlorie acid or irun and hydrochloric acid,

Method I.

In this method the reduction is carried out by tin and
hydrochloric acid. The equation is :——
2C,H,NO, + 38n + 12HCI = 2C,H,NH, + 380CI, + 4H,0
) aniline.
Required :— 256 gme. Nitrobenzene (21 c.c.)
45 gms granulated tin.
85 ¢. c. concentrated hydrochlorie acid
(sp.gr. 1.16).
70 gms, caustic soda.
45 c. ¢. Chioroform.

Procedare : —Take tin and nitrobenzene into a round
bottomed one litre flask fitted with an upright air eondenser.
Heat the mixture for & few minutes on the water bath. Re-
move the flask aud add small quantities of concentrated
hydrochloric acid (5 c. c. at & time) and shake repeatedly. If
the reactinon becomes very violent it should be moderated by
aodling the flask in cold water. The addition’ of aoid should
require 30-35 minutes  After the addition of acid replace the
flask on water bath without air condenser and heat for aa
hour or more until the reduction is complete (5. ¢. when their
is .absence of any smell of nitrobenzene). Cool the flask
slightly and add 50 ¢ c of water and then run in strong
caustio soda selution (70 gme. in 100 c. o. of water) -uatil the

~stannic oxide which is first precipitated, nearly redissolves
and the liquid -has & etrong alkeline reaction, .If during the
8 38T oaustic sods’ the mixture begins to boil it must be
6d" by jmmersing the flask in cold’ water, The aniline
geparates out as a dark coloured ‘oil and .is steam distilled.
On%m

Wi distillation aniline. and water collect in the receiver.
When the distillate as it comes over, ‘appeara clear instesad of
wmilky, the distillation is stopped. - The distillate is faken in 8
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separating funnel and is extrected three times with small
quantities (15 c, ¢.) of chloroform. The separated chloroform
solution of aniline is dehydrated by adding. a little solid
potassium earbopate. The clear liquid is decanted into a dis-
tilling flask and the chloroform removed by distillation. until
the temperature reaches 1000, when. the receiver should be
changed. Raise the temperature and collect the distitfate be-
tween {R2.1832, The aniline thus obtained has usually a
faint amber colaur.
Yield = 15 gms.
B. P 1830

Method 11

In this method the reduction of nitrobenzene is carried
out by iron horings and hydrichloric acid.” The equation is :-

CeHNO, + 3Fe+6HCI = C,HNH, + 3FcCl, + 2H,0

sniline.

Required :— 22 gms. Nitrobenzena.
22 gms. clean fine iren borings,
2% ¢. ¢. concentrated hydrochlorie acid
(in 6 c. ¢ of water)
5 gms. anhydrous sodium carbonate.

Procedure :~—The nitrobenzene and iron borings are mix-
ed together in & 250 ¢. ¢ round bottomed flask. The hydro-
chloric acid is added in portions of 2 t0 3 ¢. ¢. at a time and
the whole is well shaken. Vigorous reaction would take plase
and the temperature would rise. The temperature should he
kept at nearly 700 by cooling the flask if necessary. When
the reaction is over (i. &, when no smell of nitrobengzene comes
out} add 25 ¢ c. of water and -5 gms. of ashydeons sodium
cazbonate, in small quantities at a time, and subject the
resulting alkaline mixture to steam distillation. The aniline
along with water distils-over. ' The rest of the process is jast
like the ope given in method 1.

Yield = 14 gma,
B. P. 183¢

N



ki3 SENIOR PEACTIOAL CHEMISTBY

Preparation No. 6.
AZOBENZENE,
It is prepared by the action of iron on azoxybenrene.
The equation is ;—
CgH NO:N.C;H, + Fe = C;H,N:N Cyfi; + FeQ
azuxybenzene. azobenzene.

Required :— 5§ gms. azoxybentzene,
. 15 gms. iron filings.

Procedure :—Dry azoxybenzene and dry iron filings are
powdered together and distilled from a small retort. A small
wide bore air condenser is attached to the retort, The
mixture is carefully beated, the burner being moved abous
until the contents are thoroughly hot, and then the mixture
is more strongly heated until nothing further distils. The dis-
tillate on cooling forms a solid dark red coloured mass. It is
washed with dilute hydrochloric acid and water and then dried
by pressing over a porous plate. It is recrystallised from
ligroin or petrolenm ether.

Yield = 35 gms.
M. P. 680 ; B. P. 2950
Preparation No. 7.
BENZAMIDE.

Aromatic amides are prepared by the action of ammonis
on appropriate acid chloride or by the action af an alkaline
sulution of hydrogen peroxide npon the corresponding nitrile,
For prepering benzamide the action of ammonia on benroyl
ohloride is recommended. The equation is :— -

(CeH,00C1 + NH, = C,H,CONH, + HO1 (— NEOI )

= 12:1 gms. (10c.¢.) redistilled benzoyl
i : ohloride. -~
50 o. ¢. amimonia (sp. gr. 0°88),
+—Take ‘the smmonia solution in‘a 200 o.5.
conical flask -and -cool in ice. © Add the redistilled benzoyl
chlaride drop by drop from & separatory fuanel whilst shaking

s
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the flask frequontly, Filter off the precipitated benzamide,
wash with a little cold water, and recrystalliso from hot water.
Dry apon the filter paper in air.

Yield = 9 gms.
M. P. 1200

Note :—Benzamide ghould not be dried in oven having &
temperature of 1000 or more. It undergoes partial decom-
position at 1000 into benzonitrile.

Preparation No. 8.
BENZANILIDE.

In the laboratory the benzoylation of aromatic amines is
ususlly carried out by the method of Schotten-Baumann.
Benzamide is prepared by the action of benzoyl chloride on
aniline in presence of caustic soda. The equation is :—
C,H,NH, + C,H,00C! 4 NaOH =

C,H,NHCOC,H, + NaCl 4- H,O
henzanilide,

Required :— 52 gms (5 o. ¢,) aniline,
85 gms. (7 c. c.) benzoyl chloride,
45 o.c. caustio soda solution (10%,),

Procedure :—Take aniline and caustic soda solution in &
vonica) flask and add to it benzoyl chloride, stopper and shake
vigorously for ten to fifteen minutes, Heat would be evolved
in the reaction, The crude benzoyl derivative would separate .
18 & white powder. When tbe reaction is -complete (5. e.,
when the odour of benzoyl chloride is not detectable) make
sure that the reactinn mixture is alkeline. Dilute with water
snd filter off the produet with suction on a Buchner fuanel,
Wash  well with water and drain. Recryetallise’ from-hot’
leohol or methylated spirit. Dry the crystale in air or steam
ven, B

Yield = 0 gms.

M, P, = 1620
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Preparation No. 9.
CHLOROFORM.
Chloioform is usually prepared by the action of bleachmg
powder ou ethyl alcohol, L'he equations of the reaction are :—

(i) CH,CH,OH 4 CaOCl = CH,OHO 4 CaCl, + H,0
acetaldehyde.

i) 2CH,CHO + 6Ca0Cl, = 2CCI,CHO + 3Ca(OH), +
chloral 3CaCl

(ifi) 20C1,CHO + Ca(OH), = 2CHC), + Ca(HCOO),
chioroform.

Required :— 20 c. ¢. Absolute alcohol,

80 gms. bleacbing powder,

Procedure :—Take the bleaching powder in a mortar,
add 120 c.c. of water and grind the whole to a cream like
consistency  Tracsfer it to a flask of about ome and a half
litre capacity. Add more water {150 ¢ c.) and all the alcohol.
Piace the Hask on the hot water bath and attach to ita
water condenser. Heat the water bath tiil the reaction com-
mences and then remove the burner. Once the reaction starts
the heat of the 1eaction would be sufficient to distil over the
chloroform, When the reaction slackens the water bath may
again be gently warmed to complete the reaction.

-Take the distillate in a separating funnel and shake it
with alkali solution. Separate the lower layer of chlorofarm,
diy it over fused calcium chloride and redistil.

Yield = 20 gms.
B.P. 60-620
Preparation Noy 10.
DIAZOBENZENE CHLORIDE.
Iﬂb is repared by the action of aniline n.nd nitrous acid,
n is :—
[, NH, + HNO, 4 HCI = c.H.N NCl + 2H,0
iszobenzene cbloride.

W—- 15 gms. srifline:
S .

160 0.0, abmlutve aicohol R
70 gms, hydrochlarie agid.
24 egms. smvl nitrite. :
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“ Procedure :—Mix aniling and aleobol and add,goncent-
rated hydrocblorie acid.in a slow stregm with, congtant. shak-
ing. The precipitate of bydroc}i'orlde, which firet éppesrs,
redigsalves, Cool the'wixture to 30° and keep at'30 35° and
out of direct sunlight whilst the amyl nitrite is driipped from
‘a tap-funnel. *Then cool in jce watersind leave for ' balf an
boar. Crystals of diagobenzene chioride would sephiraté out,
They may be filtered at the pump, washed with” slcdko]l’ and
ether and dried in the gir at room tempersture,

Note :—On drying diszobenzene chloride may decompose
with vivlence. The supstance can be used for further reac.
tions in a state of solution. AT

The nitration of benzene can be easily cdirtrolled: to giﬁ
either mono: or dinittobenvene. The dinintraion is accom-
plished by using larger amouny, of aitsic and enlyhurio: acids
and by beating the reaction, mixigge 60 120° instead of 60°
{of. nitrehenzene). , The.gquation is.:-v
ZeHq + ZHN0|.+'(1MOCF.)B=.{&0 «)ﬁu' - : .

L Al RO & (His0i)
Reguiredis— 225 0.0, concentrated wulphurio acid,
) . 3 75 onv, mhttic goidy - L
sy - 80 gms, bengene, *
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vellow solid. If the nitration is not complete, an oil will be
formed, and the heating must be continued.

The reaction mixturs is finally cooled to about 80° and
poured with stitring, into two litres of cold water.  The
dinitrobenzene that separates is filtered by suction and wash-
ed thoroughly with water, Itis purified by recrystallisatior.
from dilute aleohol.

Yield == 50-80 gms.
M. P. 90°
No. 12.
ETHYL 10DIDE.-

It is prepared by the action of phosphorus and iodine.on
sthyl aloohol. - The equation of the reactionis :—
8CH 0H 4 P + 5I = 6C,H,I 4 H,PO, + H0
i ethyl rodide.
Required :— 100 gma. iodine,
50 gms. absolute alcohol (63 ¢, 0.}
10 gms. red phosphorous,

Procedure :—Take a 250 o. ¢. distilling flask and close its
 side tube with a stopper of rubber and glass rod. Take the
fodine and alcohel in the flask and fit it up with a reflux con.
denser. Keep the flask surrounded by cold water and gradu-
ally add p by d hing the flask from the. con-
denser.  Attach to the upper end of the condenser a bent
tube dipping to s stout and narrow glass.cylinder containing
Hent the flask for %3 hours on water bath. It is
Mm&mmm moreury vessel in a basin in mevent
ol . boing splashed over, | The ethyl ‘iodide ‘is then
; the ordinary way from & brine bath (s saturated
ssity.  The distillate is ptmﬁed by mkmg witk
p of sodinm ~arbonste, then with a solusion of sodinm
tare&mff:e Jodine M;o Hnally with ‘water
jirated ea far se possible from wm in dakyd
s hloride and distilled. . 1
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Preparation No. 13.
ETHYL ETHER.

The most important method for the preparation of simple
alipathic ethers is the dehydration of the corresponding
alcohols, msnally by means of concentrated sulphuric aoid.
When ethy! alcohol is in excess and the reaction takes place
at abont 140° ethyl ether is produced. The equations of the
reaction are :—

(i) Cyd,0H + H,80, =C,HHSO, + B,0

(i) CyH HSO, + C,H,0H = C,H,0C,H, + H,80,

ethyl ether.
Required :— 50 o. ¢. concentrated sulphurie acid.
150 o. ¢. absolute alechol.

Procedure :—50 c. 0. of oconcentrated sulphuric acid is
sdded with sbaking and cooling to-an equal volnme of alcohol
in a distilling flask. The flask is fitted with a thermometer
pxtending below the surface of the liquid and with a dropp-
ing fannel, to the end of which is attached a glass tubé lead-
ing below the surface of the liquid in the flask. The distill-
ing flask is connected with a downward water condenser.
The receiver should be a flask with a'side tube, The recaiver
should ba connected with the condenser by rubber stopper
and the side tube of the receiver is conunscted to a rubbber
tube which is lead down into- the sink. The receiver is kbpt
immersedl in: ice. f

The flask -is heated on a wire guazd over a small flame
nntit the thermomster registers 140" to 145 = While :this

mp  is maintained 100 o. 0. of aloohol is.added from
the dropping furinel ‘at thie same rate. 'as that &t wi
othor distils over. ~Toward the end of the reaction i
nsosasary to raise the 't re what, .’
feaction is complete, the disthiate is washed Suvcessi

dilute sodiom hydroxide ‘and _saturated  sodidm

Phe ether fa dried over powdered “ealoium. ohloride
fistod, with o’ oslsinm ohloride tube. The e

fistel with' s m
devanted from the drying ayent and on
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Yield = 35 gms.
E, P, 35°

Note :—Etber is highly inflammable. and rubber stoppers
should be used throughout the experimental assembly,

Preparation No. 14.
FORMIC ACID.

In the laboratory formic acid is prepared by the action
of glycerine on oxalic acid. The equations of the reaction
are i—

(i) CH,OH(CH.OH)CH,0H + HOOC.COOH =

glymme. oxalic umd.
CH,OH(CHOH,CH,.0. 0C.CO0H + H,0
mmm-mulm.

(if) CH,O0H(CHOH)CH,0.0C.COOH ==

- CH,0H{CHOH)CH,.0.0C.H + C@,
mouo-formin,

(i) CI—I,OH(CHOH)CH .O0CH + H,0 = !

CH,OH(CHOH)CH, OH + HOOC.H
glyoerine, formio acid.

Required :— 50 gme. anhydrous glycerine.

200 gms. oxalic acid.

Procedure :—50 gms, of glvoerme is mixed with an eqna]
weight of oxalic acid and the whole js placed in a 250 o,
distilling flask. The flask is fitted with a downward ‘conden.
ser and a receiver, It also. carries a thermometer the bulb
of which dips inside the liquid. . The flask is gmduaﬂy heated
on' 8 wite guaze. The reaction begins at 80-80° and proceedu
briskly, n-di-oxide bel:ﬁ evolved. 'The tempserature, is

¢ 05-110° unti¥ the evolution of gss ‘has slack.”

ened, aqueous formis ‘acid would -i the meanwhile
collect ‘the receiver.  The ooutents of the flask'are now
cooted to #iliout 80° and a farther 50 gms. oxalie acid is
lﬂﬂad ‘readtion commences on heating, with the forma.
formic seid, which: becomes more concentrat-

sh addition of oxilic’acid. until the  distillite
soutains 66% of aeid.
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The dilute acid collectéd in the receiver is neutralized
with lead carhonate, heated, filtéred hot and allowed to eool,
About 140 gms of crystals of lead formate would separate
mt., The powdered lead ealt is introdaced in & long layer
into & slopping wide tube, loosely atopped at the lower -end -
by a plug ot glass wool. To tho lowsr end of vhe tube s
*eceiver,.in the form of & distilling flask, is attached, whioh .
8 protected from moisture by a calcium chloride drymg tube, -
Che salt is heated gently by moving a flame along the tube
vhilst hydrogen sulphide, washed through water, and dried
7y passing through a U-tube containing calcium chloride, is
ed over the salt in not too rapid a stream. The lead formate
)lankens, and is slowly convertd into lead sulphide and
‘ormie, acid, which drops into the receiver. The acid which
'etams the smell of hydrogen sulphide, is freed from uhe latter
sy distillation over a li tle dry lead formate. i

. Yield is pravtwally theoretical.
B.P. l00°
Preparation No. 15.
) GLUCOQSAZONE.
The ,osazone of glucose is prepared by heating it with
The .

sheinyl hydrazine in presence of dilute acetio acid.
quations of the reaction are ;—
(i) CH OH(CHOH),OHOH CHOQO + H,N NH: CoHy =
glucose, yin hydravine,”
CE,OH(OHOH),CHOE CH/N.NHC,Hy:
mylshyrdazsns of glnoose. ﬁ’
(if) OH,OH(CHOH),OHOH CH; N NHOCH,

1_1‘- NHO.E:
o cu,,omcﬂom. 00 en NNHCH, +- nakw

! !

Ty ca,omeaam;,(co) eK NNHOH, + x
= OH,OH GHOR),. w:mmg.a,; o8
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Required :— . 4 gme. of phenyle hydrazine,
30 o. o. diluie acetie acid {109y
2 gms glucose.

Procedurs :—Tako the above mentionod quantities in a
boiling tube and heat them on water bath at 80°, After
about twenty minutes the osszone begins to separate in fine
small yellow needles. After the lapse of one hour collect the
erystale at the pump, wash with water and dry in air,

Yield = 6 gms,
M.P. 20°

Preparation No. 16.
10DOFORM.

. lodoform {8 obtained by the action of iodine on acetone
or ethyl gloshol it presence of alkali. The equation for ace-
tone i8 :—

CH,COCH + 6I; + 3Na;ﬂ0, = ZCEI + 8Ns! 4 2H,0

soetone . ofurm ' 4 4C 0

Required :— 8 c.c. acetorie,
40 c. e. sodinm catbonnte solution 209%,)

2 grhs, iodine. .

Procedare :(—Take the sbove in a boiling tibe and beat
oh a-water bath 75°, ‘When all iodine haa dissolved "and the
colour of iodine has disappeered allow  the mixture to ool
slowlg. The yellow ecrymals of iodoform would : gradoally
seltle dl:'n;l Filter, wash with cold witer and reurystallise
fro ohal, = : )

N e -

Yield 2 & gos
IR B A L
. Ahsrnste method. .
d o= 1R gros: potasuizm iodide,
4.0, 6, soebone. . 4
o

 solnbion i 10534 9 in skeeagth
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. » dure :—Place potassium iodide in a litre flask and
add acetone. Slowly add, with frequent shaking, solution of
rodium hypochlorite as long as any preoipitate of iodoform is
formed. Allow the mixture to stand for about ten minutes,
then filter at the pump, wash the eryatals two or three times
with water, and drain the crystals thoroughly. Reerystallise
thia crude fodoform from mathylated or rectified apirit.

Yield = 7 gms.
M. P 119°
Note :—JIodoform may similarly be prepared by enbsti-
tating an equal volume of rectified spirit in place of acetone.
Preparation No. 17.
NITROBENZENE.

Nitration of benrene is earried out by a mixture of con.
centrated nitric neid and concentrated sulphuric acid. (of,
m-dinitrobengene). The equation ia : —

C.H. + HNO, - {H,80,) = CH iwoi + H,0.+ (H,80,)
II“I'O BIANG.
R.an.d i~ 80 o, 0. concentrated sulpurio acid,
70 o o. concentrated nitrie acid.
B0 gms. benzene.

Proceduye :—8ulphuric acid is added cauhomly with
cooling to vitric acia and thua & oitrsting mixture is pre-
pured. To this mixture 50 gms. of benweue is added in email
portions with shaking, the temperatureof the liquid being held
between 50-60°. . After. the . bengene bas been added, the
sbaking is cantitued for abont 30 minutes and - tho temper-
ature kept at 80° . The mixture is then - cooled: and taken in
a separating funnel.. Phe lower scid layer is removed; . The
nittobenrene theavior than waléryis onee washed with wacor,
ones with 10% sodum hydrozide, and finally with-water, - Tt
e dried over anny and purified by~

distiliation uging asnir vondenser, - The oot whiG pasios
betmn 206-215' is first ealiboted. " It Mm :
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Note :—In dthzl‘hnz mtmbanznne the telaporatare uld
never be allowed to go beyond 215°. FIRG‘. ‘FED‘
) " Preparation No, 1‘3. woLm
" ‘ " PHENOL, . o
In the' In.bora.turv phenol is usually e d_ ‘from " niline
via diazobenzene nulphute whwh on, ‘10 iling with’ water~ gives
phenol.  The equation is -~ °
(CoHj. N N):80, + 2H, O = 2CGHEOH -+ 2N, + H.80,
o,
Reqmred -— 49 gme, concentrated sulpharie nmd .
23 gms. aniline (325 c.c.) (27 c. . )
18 gms, godinm ritrite,
150 gms, Jther.

- Procedure :~Take & htre ‘fiask and pour in it %0 c. ¢..of,
water, To this water add ua.mmusly, smalf amounts at a time,
27 co. concentrated sulphuric acid, To the resulting hot
solution add' 23 gms, of shiline and ‘warm it tif s}l aniline
dissolves, Dilute tho whole with more water ( 200 o. 0. ) ami
ool the ‘mixture in ice’ til the™ tempsratare fallsdo:3-4°,
Ada an ice told solitfion of 18 wms- of sodium nitrite in 30-35
©. o, of water slowly with edtistant shaking'tili a drop of solu-
tion “whem placed -over: potassinm-iodidesstarob.paper gives
Just p fxint blue:coloury~ Allow-the solution to stand at room
témperature for about-helf an hear. Heat the flagk on water
bathat 50:55% for about 20 minutes - Steam distil the reao-
tion' mixtiure and collect about 500 01c. distillate. Add to
this distillate about 22 gms of common salt. and shake till all .
-the salt dissolves, - Take this solution in a separatory fannel
4 xb 40 4: timres wille other {men in ali 130 0. 6. ebher).
g hydroms potwssiim carbonste to the sthorsal :
) ydration. '+ Remsave the ether by ‘distillation.:
{sn -8t mmma mentioned: onder disiltation of etherje
paining Jiquid. from-wirs guaze using an air don-
t:the frastion voming over between 179.183°%,°
Cool the rebsiver in foo md.mrmh S sides: BG ihemm:
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INORGANIC PREPARATIONS.
' 'Preparation Ne. 1.
Bomc ACID FROM BORAX ~
Borie n.cxd is obtained from borax by tha. not:on of hy-
drochloric acid. - The equation is:— .7,
Na,B‘O + "HGI + 5H 0 = iF[,BO, 4 2NaOl
* % Tborio acid
Reqmred —-10 gms. bornx
Contentrated: hydrochlono noid
- . water et
Prmdm :—Prepare a concentrafﬂd solution of horax
n watar in a bea'rsr.  Add to this ‘a amall piecs of lismus
paper. Now add concentrated hydro¥hloric acid to the hot
solution in small amounta till the Eolution becomes strongly
acidic to litmus. ‘On-cooling the solution, crystals -of - burm
acid wonld separate ont. Filter the erystals at- pump, wi
with a listle ice cold wnter and recrystnlhse from hot wnhr‘ 5
" Yield' =12 gms.

Pnpaﬂhon No. 2,
CEROME ALUM )
Chroms alam is usunlly prepated in the laboratory by

pusmg salphur dioxide in pabmmm dichromate solution
ebntaining sulphurio acid.. The eqmmlon i 1o

R . #e/) O, 4 H,80, 4 330, +233,0 ="K;90,,Cry :
o P Ust)mng
= po&mmaiahrmmw L alum o

B &wud ~5g b,poMium dishromate
. Too ooncentrated sulphuri

,‘ snlyhﬂt dioxgda ol
+ "I

AR
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Procedure :— Dissolve the potassium dichromate in
about 38 c.a. of hot water, Cool the solution and add 1 c.c.
of ooncentrated sulphuric acid. Agsin cool the solutien.
Keep the vessel containing this solution snrrounded by cold
water and pass through it & slow stream of suiphur dioxide
(can be conveniently prepared by the action of dilute sul-
phuric acid on sodium sulphite). The colour of the solution
would change from red to grecnish blue in the sequence red-
hrown-olive green-greenish blue. Cut off the supply of
sulphur dioxide at this stage and set aside the solusion in a
loosely covered dish until crystals form. :

Yield = 16 gms.

Note :— An alternate method. which also gives good
results is to add 10 c.c. of absolute alcuhol with constant
stirring to a eolution of 30 gms, of potassium dichromate
and 25 ¢.c. of concentrated sulphuric acid in 200 c.c. of
water, the liquid being cooled in ice. ’

Preparation No. 3.
CHROME YELLOW
- Chrome yellow is the. name given to lead chromate
whioch is the least soluble of ail lead salts. It can be pre.
pared by ‘She action of potassium chromate- on. Jead nitrate
L (or, any soluble lead salt). The equation is :—
Pb (Nog)y, + K, CrO, = PbCrO, 2KNO,
lead nitrute leud chromate
. (oarome yeilow)
Required :— €.62 gma. lead nitrate
4 gms. potossium chromate .
Procedurs :—Dissolve ‘separately the lead nitrate and.
potassinm ehfliuste in minimum  guantity of bot distilled
water. MJR%he two solutions inn beaker. Immedistely a
yetlow precipitate.of lead shromate would be shiained. Cool
the sol . filter.. Wash tho precipitate with water
till free. “shromate lon (test the, wash by adding i drop.
of -silver nitsate sclution, nofidormation of red precipisate .
indigated the ahsénse of shromate ions). Dry the presipitate

In air oven. o, R ;
5 Vield s BA gria,
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Preparation No. +.
CUPROUS OXIDE

Cuprous oxide can be readily prepared by the reduction
of Fehlmz s solution by glucose.

Regvired :—6.9 gms, copper saiphate crystals (CuS0,.5H,0O
35 gms. Rochelle salt (sodium-potassivm-tartrate;
10 " gms. csustio soda
15 gms. glucose
water

Procedure :— Dissolve copper sulphate (6.9 gms.) in

100 ¢ ¢. of water and add to it one drop of dilute sulphurie

azid to keep the sofntion clear (Solation-A). In a separate

beuker dissolve Rochelle salt (35 gms.) in LOU ¢ o. of ‘water

and add to this caustic soda (10 gms) (SBolutica~B). When

equal volumes of solution Aand solution B are mixed we
get Fehling solution,

Mix the two aolutluns in a 600 0.0. pyrex beaker. .Add
glucose ju small amonnts st & time while keeping the soln-
tion almost boiling. Conatansly stir the solution. At firat
o yellow precipitate would ba deposited which would turn
to bright red caprous oxide quickly. Cool the solution and
filter. Wash.the filirate first with plenty of boiling water
wnd then with sloohol. Dry the precipitate in steam oven.

Yield = 2 gms, X

Note :—It can alsobe prephred in the dry Wny by heat-
ing a mixture of cuprous chloride and sodium ecarbonate in
a crucible.. The cooled mass is treated with water ‘and the
solution filiered. Tho residue is cuprous or.lde. The equa-
bion {8z~ -

R cn. L+ m.eo. = cu.o +zxam + eo.

mhohmk:pmpmﬁoﬂ@ffm;nmﬂyhmnz
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"nium rulphate and’mixing their saturated solutions in water.
The equation is :— . '
"FeS0, 4 (NH,),80, + water = FeS0,.(NH,),80,.6H,0

ferrous.ammonium sulphate

‘Réguired :— 27.8'gms, ferrous sulphatoe (FeS0,.7H,0)
v *13.2°gims. ammonium sulphate
distilled water,

Procedure :—Dissolve sepu.ately] ferrous sulphate and
ammonjum . sulphate in minin um gquantjty of hot water.
Filter the hot solutions through a hot water funnel ard mix:
the filtered sojution together. Cn cooling binish green mouo-
clinio crystals. of ferrous sulphate would separate out.
Chill she solution with ire and add a little alcohol. Filter
the preocipitate and wash it with cold aqueous alcobol, Dry
the crystals in air oven at 80°,

. Yield = 38 gms.
) Preparation No, 6.
PERROUS SULPHATE FROM KIPP-WASTE

In Kipp's apparetu: hydrogen sulphide gas is ususlly
prapared by the astion of “silphuric acid on iran sulphide.
The equation is :—

FeS 4+ H,S50, = H,8 + FeS0,
ferrous sufphate . ..:

Required:— _500-0.0, Kipp-waste

Procedure :—Coacentrate the waste solution from Kipp's
apparatus, with constant stirring to abont .one-fourth its
buik by boiling, Filter hot and leave the fi'trate preferably
over night for cooling. On cooling crystals of ferrons
sulphate (FeS0,7H,0) wonld be -formed. Filter . off the
crystals, wash with a little aocetone and-dry them between :
tha folds of filter paper at room temperature. : ’

" Yield &= Depenids on the nature of Kipp-waste'
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- Preparation No. 7 ~
POTASSIUM CHLORATE
Potassinm ohlorate is prepared by pasbing ohlorine gas
into caustic potash solution, The equation is :—
3Cly + 6KOH = KCIO, + 5KCl + 3H,0
. potassium chlorgte
Required :— 11.2 gms. caustic potash
. water R
chlorine gas’ T .
Procedure —Dissoive 11.2 gms. of caustic potash in 22 '
c.c, of water. Chlorine gas, washed with water, is passad
into this solution, the gas being delivered through an invert-
ed funnel to prevent choking of the delivery tube by crystals,
When caustic potash solution is thoroughly saturated by
“chlorine and smelis strongly of chlorine,~ the resetlon is
complete. Chill the solution: by surrounding 1t with ice
cold water or ice when all the potassium chlorate formed
would crystallise out. Decant off the mother liguor and
wash the orystals with a little- cold water.  Reerystallise
potassium chlorate from hot water, .-+ - . -
' Yield = 3—4 gmbs.
) Preparation No. 8. o
SODIUM CHLORIDE FROM SEA-BALT
+Required :— 25 gms. sea #8lt
Procedore :—Prepare a saturated  solution of the sea
salt in water. Pass hydrochloric acid gas into it through
- an inverted funnel to avaid . suction. - As_ the -concentration
of hydrochlorie aeid gas increaseq in the solution sodium
. ohloride would be. proocipitated. Filter off the precipitated
godinm chloride, wash it with a litue alcobol and dry in an

air oven,
. Yield = 22 gms,
Note:—(1). The:sodium chloride thus obtained wounld
atill contain some impurities of potassiam
chloride. Potasslum . chloride .can only be
‘removed by..repeated crystallisation. {fme-
tioual) from webes, -
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(2) H.;drogen chloride gas may conveniently be
generated by dropping concentrated sulphu-
ric acid on concentrated hydrochloric acid,

Preparation No. 8
SODIUM THIOSULPHATRE

Rodium thiosulhpate is best prepared by the interaction
of eodium hvdrogen sulphide and sodium hydrogen rulphite
in water, The equation ig 1 —

INaHS + 4NaHSO, = 3Na,8,0, + 30,0
sodiom thiorulphate

Required :-— 5.8 gms. sodium hydrogen sulphirte (NaHS)
20.8 gmg. sodium hydrogen sv)pbite
(NaHSO,) water

Proceduye :—Prepare saturated solutions, separately, of
eodium hydrogen sulphide and sodivm hydmgen sulphite in
mwinimum of boiling water. Mix the two eolutions while hot,
On cooling cryscals of sodium thiosulphate (Na,S,0,.6H,0)
would be deporited. Filter the crystals and wash with a
little acetone and finally dry between the folds of filter paper
at room temperature.

Yield = 26—28 gme.

Note ;—Sodium thiosulphate may also be prepared by
passing snlphur dioxide into’ s solution contain-
ing sodium sulphide and sodium carbonste. The

.. equation i8 s

4580, + 2ans + NE,CO, + water == 3N4,S,0,
0 4 CO, sodium thiosuiphate

It cen nlso be prapamd by heating sodium sulphite
erystals with flowers-of sulphur, -,
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APPENDIX I
SPECIMEN OF RECORD OF WORK

In an examination a B.Sc. student is usually given the
following exercises : — .
1. A mixture for qualitative inorganic analysis.
2. A Volumetric estimation.
3. A gravimetric estimation.
4, Identification of three organic compounds.
The following methods are recommended to indicate the
way. a stadent should record his work.
1. Suppose the no, of the mixture given is 25 and it has
been found that it containe Cu, As, Mg, PO,, 80,. Record it
as followWs :—

Mixture No. 25 Date :
T
Experir:uenb 1 Observation Inferance
1. Mixbure in dil, HNO, + ai). HCI{ no ppt. !X
2, Mixtars in dil, HO} 4 HyS ond | black ppt. ! n_g;,';,fp“m‘
filter present
3. Ppt. 12) + (NH)gSx and filter | black residne YA group
N . resent
4, Black re<idue (3} 4 dll.HNO,, regidue dissolves | Hg :baent.
boil
8. Bolution (4} 4 dil, Hy80, no ppt. Pb abeent
8, Bolution (4) + NH;OH Do ppt. but blue | Ri abeent
N colour Cu'indicatad
7, Bolution (4) + coue. HCl + Hg8 | black-ppt,
and filter Cu confirmed
8. Fiktrate (7) + water 4 HeB no.ppt. Cd abseng
9. Filgrate (3) ~dil, HCl and coloured ppt. II—B group
tor et
10. Ppt. {9) -4~ oonc. HCl end boil ppt. dinsolves - . Hgl:‘b..m
I1. ‘Solution (16) + cono. HNOg + yellow ppt. Az presens

‘smrsonium molybdate, boil
12, Solution (10) + iron nails, boil | no black scales | - @b wbserit
oy Biser, Firsm X

. 1 * 2 | TO PP
18, Filtrate (2), boil off He8 .
i4, Solution {13} 4 K Fe {CN)g no blue ppt:
15, Solution (13) 4 Cono: HNOQy + | yellow ppt:
smpaonium wolybdats and boil
18. Bohition (13} + NHOl Naﬁi white ppt.
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Experiment fl Obgervation Inference
i

<17, Salgtion

+ CH, COOH + | brown ppt.'
CHH l‘(‘DN’a + FeCl,, boil nnd

1
18, F'xiltrnce (in ¥ NHOH and | brown pps. ||

19. Prt (18417) 4 NaOH + Br = Coloutloss -
water, hoil, tilter.. Boil off Brg | solution ..

. Cr abrent

,20, falntion (19) + dil, HNOg . . DO ppL. Al absent
21, Filurate (18) 4- HyS Do ppt. v_grnu_p ahsent
22. Filtrate (18) 4 NHCl 4- NH, no‘ppt, 1 V—_group absént
OH. ~+ (NH )00y | - 1 - Yo
23, Filtrate {18) + soda phospha!’e wh:tg ppb. ol presant ¢
24, Na,COgextract t-dil,” Hel lg— (‘]' | W white ppt. 1 SO.pnsml
aCly | §

Result :—Mixture no. 25 contains Cu, As Mg, PO, 80,.
2. Determine the stréfigth of thé given ¢opper sulphate
golation (No. 25) using potassium jodide 4nd sodium thivsul-
phate solution (supplied) iodometrieally, The approximste
strength both in terms. of normu.hby and CuSO. 50,0 gms.
per litre.
Observations —
1. Wt. of the kaown CuSO,. 5H,0 solntlunv
.. Wt. of weighing tube + Cu805H,0 ........=8.8744 gms.
Wt. of empty weighing tube ....
" Wt. of CuSO.5H;0 taken ‘
The solution was prepared in 2.100 c.q, flas
IL. Standardisation of the suppliél thiosnlphse . solu-
tion. The amount of thmuulphu.te reqm.red for 10 0,0, of
known CuS0,.6H,0 solution,

pag 7

_lu_msdmg Ilnd P Y % of Vhiosalpbate naed

2

ySde YT
" 0.00 oy
2.50 -
- 18.90
Ceccan
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II1. Titration of unknown CuSO,5H,0 solution with
standardiseu thiosulphate solution,

The amount of thiosulphate required for 10 c.c. of
unknown CuS0,.5H,0 solution.

Ist. reading ‘ IInd. reading Armount of thiosulphate used
000 f 9:80 980 c.o.
980 i 19-40 960 c.0.
18440 J 20-00 960 c.0,
Calculations :—
The strength of the prepared solution of copper sulphate
. Nx24:62
in 100 o.0. is = AT TR

10 o.c. of known copper sulphate solution requires 9.40
©.0, of thiosulphate solution. Hence the strength of thiosul-
N x24882x 10

24971 x9°40

10 c.c. of urtknown copper sulphate solution requires
0'60 o.0. of vhiosulphate solution. Hence the strength of
unknown coppor SOJILON i8 vvcviriiee vorreirmsernerorerriseinsoraes

N x2-4962x 10 x 9.60
T4 97IX9 0 [T

N x 24962 x 9-60
=TT24971% 940

N
=988
24971

= 0838
= 2530 gma. per litre -

phate solution is ...

=

gms, per litrs
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Result :— The emount of CuSO0.5H,0 present in the

N
given solution No, 26 is 25:39 gme. per litre or —gEsE
is the strength of the given solution.

3. Estimate the amount of barium in the given solution
of batium chloride gravimetrically. The number of the
eupplied solution is 25.

Observations :—

1, Wt. of the empty crucible.................. =10-4398 gms,

2. Wt, of crucible + ppt. of BaSO,......... =10-7580 ,,

oo =1O0THT2
L » woom ome =10 7572

Culculations :—The amount of B«80, obta ned from the
given solution is 10°7672 —— 10-4308 = 03174 gms,

Hence the amount of Ba present in the given solution
i8 0'3174 X 0-5885 gms, i.¢. 0°1773 gms,

Result :—The amount of Ba present in the giv:n solution
No. 25 is 0-1773 gma.

4, Jdentify the given organic compounds numbered
25—A, ¢6—B and 25—C.

E PR » o»o»
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Experiment Observation Inference

Substance 25—A

i. Bolution +litmus paper | turns red acid
ii. Nentral solution+CaCly | & diate white } indi
ppt. oxalio acid

iii. Ppt. (ii} + CH;COOH insoluble

iv. Ppt. (ii) + KM0oOg +dil.| Solution becomes | cxalic acid
HgBO, oolourless con!

Substance 26—B

i. Neutral solution + FeCl; violet colour indication phenol
ii, Blue solution (i) + Solution becomes| ”» -
Cuag CO0H coiouriess
ili. Odour oharacteriztio phenol
iv. Rolution 4 NaNO, in brown colour
Hy304 warm
v, Solution (iv) poured in red colour b phenal
water
vi, Bolution {v) + alkali blue coloux f oonfirmed
Substanes 25—0 ‘c
i. Solution + Sohiff’s | pink colour aldebyde
reagent in cold
ii. Bolution + ammoniscal | black ppt. farmaldebyde
AgNOg, heat
jii, Solution 4 NaOH, heat | no change formaldehyde
. confirmed-
iv. Odour h {stio formuldéhyd

Result :—Substance No, 25—A is oxalio acid,
. . 2—B ,, phenol,
- ,s - 26—C ,, fornaldehyde,

——e o ot i e -

dasi
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APPLNDIX II
STRENGTHS OF COMMON BENCH REAGENTS,

| Approx./ Approximate
imate concen tration
Reagent. | normali-} in grams per
! ty l litre
Acids :—
Bulphurie {Cone.) 31 N 1840
Sulphuric (dil § 4~ | 200
Hydrochloric;(cono.) 11 X | 400
Hydrochlorie (dil.) 4N | 150
Nitric {Cono.) 415 N (1000
Nitrie (dil.) ¢ N | 250
Aocetic (dil.) ! 4 N | 240
Caurtic soda 4 N {160
Ammonium hydrfoxide 4 N | 140
Lime water 004 N | 1-7 (satursted solution)
Salts etc.:
Awmoninm cbloride 4 M| 214
Ammonium oxalate 025 M 31
Ammonjum suiphate 2 N | 132
Berium chloride 05 M| 104
Bromine water 04’ M [ 32 (saturated solction)
Ferric chloride 033 M| b4
Lead acetate 05 M| 162
Mercuric chloride 0l M| 21
Potassium chromate 0125 M 26
Potassium ferrocyanide 02 M| 92
Potassium iodide 18 % -
Potassium parmanganate | 0°2 M | 82
Cobalt nitrate 05N 72 5
Silver nitrate G1 M
Scdium acetate M 160 (anhydrous)
Sodium phosphate 0iT M| 24 (60gm Pd o
Somewgiorse L gat| 98 gu0gm Sech
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