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QUALITATIVE GRGAMIC ANALYSIS

Experiment 1

Detection of Elements

Object
To detect the elements (M, § and X¥ pregent i
organic compound by Lassaizne's tesr

Principle

Ar  organic  compounds BrE O covalent
compounds, so they do not Tosase, Fat besting icns,
the elemenis present I ofgaic compounds have to
be converted into ionic compodnds. For this, the
arganic compound is heated with sedium, so that
the element gresent m“organic compound is
converred _mto), wedinm  compound  fe,  onic
compound, sepavith Ma, oiogen forms sodium
cyanide, salphur“forms sadium  salphide and
halogensgies sodium halides.

Ma+l + M — MNaCH
Mitronzen sadiwn evanide
Dhin 4 < — Ma k&
Sulphur Soclivoe sulphlde
2Na—- X, — 2MNaX
Halagens Sedlium halide
Procedure

A small piece of [eshly cut sodium is dried
berwoen folds of 2 filler paper. Tt is raken in a clean
ignition tuhe and then covered with the veganic

ravhoranea Tha tiha o months haatad 7w tha Aama

fltrage which should be clear, colourless and
LAnspaaknl, ) £ known as  Sodinm  Exiract
[Lassaipne’s extract) if filoere 15 oot clear,
colobirless and rranspareot, then repeat the process
bypusiny a large piere of sodium,

Sodium exrract so obrained i=s used for the
detccton of elements (M, S and X)) by following
methads,

Detection of Mitrogen

{i} Tveat 1 ml of sodium extract with 1 or 2 drops
of freshly prepared satiraned sohsrion of FeS0,
followed Ty 2 drops of MaOi I Boil the contents
foar 1-2 minutes. Coalir and add dil Ho8G, drop
by drop with shaking bl a dear soloton is
ehtained, Then, add 2 deops of TeCly. (f
hydrochlodic acid is used i place of sulphuric
acid, then addidon of femic chlonde is mot
required). Formation of a prussian blue calonr
or greenish blue ppi ndicates the presence of

raitresgen:
feldd, -+ 2NaCH —
Farrae sulphate
FeiQIll, 1 = Na.g0
Ferroiz hyTIEmtirIE #04
PeiCIll; + GNaCM —
[From

sadium cxract)
N, [Fe(CN), 1+ 2NaOH
3Na,[Fe(CN).]+ d4FeCl. —
Fug|Fe(TM), )5
Ferrir fermacyanide

Pl aaiav hlan releasut

+ 12Ma(l



test of nitrogen a red colour is obtained instead
of sreen or blue dve to formaton of ferric
sulphocyanide,

3NallNS + FeCl, — Fe(CN3), + 3Wadl
LY

Detecfion of Suiphur

(11 Add 2-3 mlL of freshly prepared sodium
nitroprosside (colourless) to 1 mL of sodiom
extract, Formaticn of violer or purple colour
indicates the presence of sulphar,

Nays + Na[Fe(CN), - NG| —
Na,{Fe{CN)g - NOS]
Sodium thicnitroprusside
[vinlet calour!

(i} Add acetic acid to acidified the sedium exract.
Now a small quandty of lead acetate 15 added
to this acidic solution. Formation nf a black pp
indicaces the presence of sulphur.

Ka s + (CH 000, Ph —

BlabE 4 + 2CHLO0Na

Detection of Halogens
(i) Boil ! mL of sadium cxtract with 2 or 3 draps
of conc HNQ,, cool and then, add#pNO..
After adding AsM, iF
fa} White curdy ppt is formfed which/ is
soluble in NH,(3H, then it indicates the
presence of Gl ion.
NaCl+ AgNO; — AgGld 4 NaNG,
White gpt
AgCl + INH,LOH — | Ag(NH,1C1+ 2H 0
fb) Pale vellow, poy is obtained which is
partialiyysoluble in NH,OIL then &
indigeuteshe'presence of Br~ ion.

NaBr+ ABNOD, ——  AgBri
Pale vellew ppt

+ NaNG,
AgHrRANH,0H — [Ag(NH;),1Br + 2H,O
) Yellow ppt is Formed which is inseluble
in NH OH, then it indicates the presence
of I fon.
Mal+ AgN0, —  Agld  + NaNO,
Ye]low p]:Il

decompose MaChi amd Na,5, so ther they oy mot
Irteryere i this rest.

MaCMN + HNO, — NalO, -+ HCN

Ma 8 L ZHNO, - » 2XMaNQ. + H&

{iiy Awiclify the scdiom exrract with dil HNOG, add
2 dreps af chlorofurm ar cathon tetrachloride
antl shake vigovously with chlorin@watet) 1f
chleroform layer ourms pale brown—Bromioe
1 present bur if torns violes, then Fodine is
present (chloroform testmr layer test),

Nalr+Cl, — 2Nall+ Br,

Br, + CHCl, —— Pale-brgirn colour
INal + ClL, ™% INag] + L,
I, + CHCly —& Fiolel colour

Experiment 2

Object

To VUdefecr Whe presence of balogens by
Bedstein's pesrd

Procadure

Take copper wire and heart {ts one end in 3
tion-luminoss flame till if ceases o impart green
colour o the flama. THp the hot wire in the organic
componnd (o be tested. Agam heat, formation of 4
green or biuish green flame identifics the presence
of halogens,

Several halogen free rompounds such as
mymidine, purines, uwrea, thioures etc also impart
green colour to the flane, so Lie lest s not very
relizbic. Howewver, producton of no green or blue
eolour confirmes the absence of halogen. Therefore,
the test is @ confirmative one to show the ahsence of
Falogens rather than to show its presence,

Experiment 3
Detection of Functional Groups

Ohject
To detedt varions functonal groups present in
oTganic compounds,

Tesfs for Carboxylic (——COOH| Group

{i} Litmus paper test : Dip blue litnus papey in
the aguecus solution or suspension of the
compound. It turns red.

(ii] Sodium bicarbonate test : Tn a test (be take

a litrla Ananrite: of tha cemoornd and oo



adld a saturated solutien of  sodivm
carbonate. Formatiom of brigk effervescence
shows the presence of —{A{}IH grobop.

@COGH + NﬂHCCI_g—l

Bonznic acid

2N
}CODNH + HMy0 + gt

Sodiarn benzonie

{iii) Ester formaton : Heat @ small quantty of
organic compound with ethyl atechal and a
lirtle cone H.80), . ool the soluticn and pour
in a tube conmining water. A fruity smell{ due
to furmation of an ester, indicaresthe
presence of carboxylic group.

R—COCH + C,H,0H = H258 ,
BCODC HaH O
Pster
(frujrg smell]

(iv) Fluarescence test/r Heat, wently a licle
amount of organic campoungd wirh respreinol
and a few drops of concHEEO, in a hard glass
tesr tube for ghour fwo minutes. Cool and
pour the @dntents inte a beaker containing
MaOHediluted largely with water, Formarion
of ‘nrense, \green  crange Buorescence
indicates the presence of 12 or
orthe-dicarboxylic garoups.

HO

+ 2 |
COOH o,

.,
Flubalic acid Besorrimml

COOH = OH

nitrate. A red colowr indicares the pregence of

aleoholic hydrosxy groug,

IROH + (NH, J,Ue (N0, Yg, —

CefNQ,),- (ROH), + 2NH NO,
Hetd colod@s
(i) Fvoludon of HGl'and H,: [nadoy test rube
take spzde organigedmpound and add & small
amoung of antiyd. Ca%0,. Filter the solution
inanothendrytest tbe and divide the filtrare

Mo BWE, Darts.

(a) To first part, add 2 drops of acelyl
ehloride wery carelully and expose a
mwist blue litmus paper ac the mouth of
the test tube. If the compavnd contains
an alcohol group, then the litmus paper
turns red.

CHL00C + ROH — CHCO00R + HEl

) To second part, add & small picce of dry
sodium.  Effervescecce  indicates the
presence of alcoholic group.
2ROM + 2Na —+ 2RONa + HoT

{ifi) Xanthate test : To 1 mL of the conc aguecus
solution of erganic compound add pelletes of

KOH. Hear and conl. Then, add 1| m of ether

followed by the addivon of 2-3 drops of
carbon disulphide. Forusalion of a vellow ppt
ndicates the presence of aleoholic group.
ROH + KOH — ROK + H,0
5
ROK +C8, —— RD—'C{
K

{Yellowr ppt)

Filrer the above sotuton and to 1 1nl, of the
filtrate add 0.5 ml. of ammonium molybdare
solutivo and exvess of dil HCL Produetion of a
red or Blue cotour confirms the presence of
alcoholic group.

(iv) Kucas test - This west is used to distinguish
berween primary, secondary and tertiary

1 LI | [ MUY, Y -



(0} Formadon of turbidity afrer 4.5 min
shows the presence of secondary
alaphols,

(¢l [IF salubon remains clear, then primary
aleohaol is presont.

Tests for Phenclic [Ph—OH) Group

(i) Ferric chloride test To aguenus or
aleoholic soludon of compound, add few
drops of ferric chioride {FeCl, ). Formation of
green, blue or wviolel colour shows the

" presapce of phenot.
60 HAH + FeCl, —
IH' +[Fe{OC.H, )" + 3HCL
Virlet

{ii) Licbermann's nitrose reaction : Fuse a
little aroount of compound with a crystal of
NaM(}, in a test tube. Cool the mixture and
add 1 ml cone H.50,. A doep green to blue
golution iz formed which tums red when
poured i1 a large excess of water., The red
aquents solubon becomes again deep green
ar blue if made allaline with MaOH. It shows
the presence of phenol,

@—QH A%, ho {\\_ {/} NO

Phenol

&QO @:D

Indashenalon (Alue)

NaOH -
o H =0

lnduphenol {Red)

fibe and add 0.5 mlL conc HC) soladon, diluee
it with water, cool in a freezing bath and add
dilnte NalW{. solution while shaling. In a
second test tube take the organic compound
and add excess of 2N NaDH solution. Mow
add the content of hoth the test Hibes,
Formation of a dye of orange or red colour
indicates the presence of phenolic group.

/ Y N
HHD
L) 2 WN=—N
i :: % lizzotisadon f_: “

Aniling Benzane
diazonium <hloride
CH0H /_\>N:N ﬂm]
e =
Red orange dye

(iv) Phthalein tost: lest a@mall amonnt of
organic compound with (doublagunount of
phrhalic anhydride and a dtep of gone H,50,
for one minute, Cocl and make it alkaline
with dif NaQHSPoup a few drops of the
alkaline liquid im 207l of water. Formation
of characicristic celourshows the presence of

phenol,
:”~ OH
2 TS i
| o0+2| || —
Sy L S
” Fhenal
o
Fhthalic anhylride oH Ol
()
e 5/
- .FG
T "\,
| 0
Sy G
4
FPhenalphthalain in
alkaline modiom
Re=d casluour)
Red colour —  Phenol, o-cresol
Rlue colour — Carechal
Fluotescsnt green —  Ttesorcinogl
Green —  o-naphthel
Light green —  [P-naphthsl

Tests for Aldehyde [—CHO) Group

(il Tollen's reagent test : Take a littde quantity
of the compound in a test tube and add 2 ml
of freshly prepared reagent., Shake, twvarm and
allow the contents o stand for 2-3 minutes.
Fommation of silver mittor or a grey ppt

'i'l'll"]'ir"ﬂf'P"E r]'lFl mrAacAETLE n.'f an 'Jlf']ﬁlﬂﬂrfll-l‘\ Cad gatat et



2Ag(NH,},OH+R-CHO — 24gl

Silver mirrar
oT Lrey pm

+ RCOONH,
1 38H;+ HO

fii)y Fehling’s solution test : Take a misture of
equal amounts of Fehling’s solution A and B,

and a few drops of organic compound and boil

the contents. Formation of a red ppr shows
the presence of an aldehyde.

2CuC+ B -CHO —— Cu0 + + RCOCH

(iii} Schiff’s reagent test
organic compound to 2 ml of die reagent,
Shake vigorously. After some ritne fofnarion
of a deep red or vielet colour indicates the
piesence of an aldehydic gronp.

K
B-50,N1 /N

— c 7 \NHE 2RCHO
| - —Had0y
H-RONH 50

Schiff's reag=aib [Erlourlest)

RCHSGY NH a

ﬁ;—h.
R-(lﬁHSDz-NH{
OH —
Vielet enlour
(iv) Benedict’s soluton test Boit  the

compound with 2-3 mL af Benedict” snlutcon
for few minutes, Appearance of o red-vellow
ppt coplirms the presence of aliphatic

P s [ RS, [

-

| R\
=0

R !

Tests for Ketone Group

LA N TN
(i) Z4-dinitrogpheny] hydrazine test @ In a dry
test rub@ add few drops of the organic
compoung (i Eguidy or its alcoholic solution
(if$olid) roabeiat 2 il of the reagent and one
diop #f conc H80,. Shake vigorously, heat
(if necessary) and allow to stand for about 5
minutes. A yellow or arange ppl separates out
fApmse of & compuund containing carbongl
group duc w  formation of respectve
hydrazones.

e=0+ HgN'HN@—Nﬂg
Cacbarmyl —

O PR 1]
W0,

7 = 4 Dinitro phem] hydrazine

3 NQpd + Ho0

> C=N-HN

NQa
Yelluw vy vrauge sed cotoured crystalline
derivative of 2 @ 4 dintrophanyl hydrazine
of carbosy] compound

(ii) Sodium bisulphite test : Add a very small
quantily of organic compound o 1 mL of
saturated solation of sedium bisulphite and
chake vigorously. Formation of white ppt
shows the presence of carbonyl gratp.

) Skake 0H
>c =0 + NaH$0, —— >c<
' 50, MNa
Sodiem bisukphite
darivative of
cartonyl compomd

fwehite cystalline pptd
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Tests for Primory Amine (—NH,) Group
(i) Carbylamine test : Boil a little quantity of the
tompmmd with 2 drops of chloroform and 2
kb of alcoholic caustis potash. An intolerable
affensive mdowur of carlnlamine indicates the

presence of primary amine.

R—NH, +CHCl,+ 3KOH  » R-NcT
Pritary Carbylamine
1IN

+ 3KC + 31,0
(i) Dye test : Diszolve about 0.2 ¢ of the

compound in dil HO and cool. WNowy, add 1085
aq MalNO., solution, Four alf this vontent into &
beaker condaining alkaline [Fpaphthol
splution. Formatdon of a red or orange dye
indicates the presence of aromatic primary

aming group.
@NHz + NaNDy + anig 2=1eC,
Aniline

@NTNCI + 280 + HC' 4 NaCi

Bepgene dlazoninm chlonde

OH
!

Benzen@diazoniont
chleride

p
L

f-naphthal
@Iﬂ‘:m—{/ ___\

Fhenst aze-f-naphithal
(Red dyc)

(iii) Rimin{ test To about 0.3 g of the
compound taken in a test rube add 5 mb of
water, 1 mL acetone and few drops of sodium
nimoprusside. Allow o stand for 2 omim.
Formatdoen of a violet ted colonr shows the
presence of aliphatic primary amine.

Test for Secondary Amine { NHY Group

Libermann’s nitrose test :  To about 0.2 2 of
organic compound, add freshlyfpreparediséludon
of nitrous acid and then add \1-2 daps each of
phenol and conc HySG,. Ontheating a blue
colouratéon which changes o red on dilution with
water angd black with a9 .alkali confirms the
prescnce of secondary afmine.

Test for Tertiary Antine (-+ N Group

DhlgimatestunfAdd about 5-4 drops of the
titric acid-aceticanhydride reagent to the aleohalic
solpon of the compound, shake and heat in a
boiling water bath. Development of a red or purple
colour within 2-3 minutes, indicates the presence
of tertiary amine.

Tests to Disfingvishh between Primary,
Secondary ano Tertiary Antines
(il NMitrous acid test : Prepare a sofuton of
nitrous acid by adding ice cold dil HGl o a
solution of 1% aq NaNO,. Add gradually this
solution to 0.2 g of the organie compend in
10 ml dil HCl.
{a) Fommasdon of brisk effervescence shosws
the presence of aliphatic peimary
amine.

A—NH, +HND, —s ROH+ H,0+N, T

() Tormaticn of an oily dark colonrsd
ligneid  indicates the presernwce of
secondary amine,

Mittasga wommpnnme Cndly)



{) Nu reaction indicates e presence of
aliphatic  wertiary  amine  while
praducton of green ur brown oolowr
indicares the presence of aromatic
tertiary amines.

(il Hinsberg's test : To abput 0.2 g of the
compound, add 1 mL of 5% NaOH and 3 mL
pyridine. Shake wcll and add few drops of
benzene sulphonyl chloride with continuous
shaking.
fa] Tormation of vellow colour indirares the

presence of primary amine.

(b} Formation of omange colour shows the
presence of secondary amine,

(c} Formation of a red or pdrple solaur
shows Lhe presence of tertiary amines.

PREPARATION OF SOMEINGRGANIC
COMPOUONDS

Experiment 4
Mohr's Salt
Cbject

Téyprepare Mohr's salt or ferrous ammoninm
sulphate{Fe80, - (NH, },80, - 6H,0L.

Principle
When solurpms of ferrous sulphiate  and
ammoniam  salphate  are mized toeether,
evaporated and oooled, very light green coloured
crystals of ferrous ammomium  sulphate  are
obtained,
{MB_ 380, + FeS0, + 6HO -
FeS0O,- (NH, };50, 6H0

Perraus ammanivm sulphate

reason for adding dil 11,58, = (o prevent the
hydrolysis of fetrons sulphate 2, 0 prevent the
conversion of fervous sulphate® into  ferrous
hydroxide [Fe{OH) dfNow, add 13 g of ammonium
sulphate sclution in wited to the above solution,
concentrate andwrysiallize by cooling. Separace the
crystals and/gry beqween the folds of filter papers.

Result
Yield : 30w
Appearance : Light green crystals.

PREPARATION OF ORGANIC
COMPOUNDS

Experiment 5
Acetanilide

Dkhject
To prepare aoctanilide fram aniline.

Principle

Amines containing —NH, and >HII groups
respecdvely can be directly acetylated. Their
reactive hydrogen atoms get replaced by the acetyl
group (—COCH ) o give acetyl derivatives of the
type RNi1.COCH; and RN -COCH, respectively
which may be regarded sz mone and di-alkyl
subsiituted acetamide.

R—NH, + {(CH,C0),0 — RNH-COCH,

I CHCOOH
‘The mechanism of this reaction & as follows:
i
— —=C—CHy
{ NI+ 0<
v 4 H G—GHy

Aealic anhvdride
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{i] Flist method
Reagents
' Aniline —  Smi
Acetic anhydride — Sml
Acelic acid — &SmL
Finu dust — Q5 E
Procedure

Take 5 mL of anilinz in a 150 mb, conical Aazk
and add 10 mL of a mizmre of equal volemes of 5
mL acetic anhydride and 5 il acetic avid follwed
by 0,025 ¥ zinc. Nowr fic a reflux water condenser
and beil the convents gently for abour L[2-15
minutes. Now pour the hot mixtaradnZ00 ml ofice
cold water with continuous sdming. Acetanilide
rapidly crystullises. Filter atfthe pailmp and wash
with enid water.

Becrystallise 1 g af it from SOERE dilute acetc
acid. Filter at the ppmpand wash thoronghty with
water and dry.

(i} Second method

Reagenis
Anilitie —  LmL
Cone HO — 455l
Acefic aphydride — 6.4 mL (.95 g)
Sodim acetate — Bhg

Pracedure
In a 400 ml beaker containing 250 mL of
water, take 1 mil of cone LIC] and 5 mil of aniline,

snr the solution and pew ro it add rediztlled acede
anhwdrida MG 4 Tl aad clie acmim anel immadiatels

pour it izto 2 solubcn of sodiom acetate (prepared
by dissolving 8.5 ¢ of coystallised CHCOONa i 25
il of waler), Piace the beaker it ime bathy and stir
vigorously, Colourless crystale of dhmost pueé
acetanilide separate aut. Filrer ar pasnp and wash
with cold warer, Dry on 2 porons plate of fioer
paper in air and weigh,

On recrystallisation from about (250 b of
boiling water (conraining 5 mLoaf ‘methylated
spiritt, snow white leafiets are obtained.

Result

(i} Weight of the crud@agetanilide = . _......
(H) Welght of the recwsrallised acetanilide =
(1i} Yield:5g
vy P A14%C

(v) Appeagance BSnow white leaflers

Frecaudions

CINEincddust reduces the colonred impurides
prescnt in andline and also heips to prevernt
oxidaton of aniline during the reaction.

fil) A Iarge amouwl ©f acclc anhydrode and
contbwed  lwaliog s however, avoided
atherwise amounes of 1he diacely] dernvalives
aie fonmed.

(iil) The solution of anfine o cone AC] shoald nor
be coloured. Tf ir is so, then it should e heated
with carbon for 5-10 minues amd filtered.

.' N-:rre 2 Ehm uﬁmmm‘rﬂﬁ.ﬁd@w qu.c mﬂf, n-ﬁ np‘ﬁ-

rmw:mbd.‘f; z.aqauhérmm 0 ﬂﬁf.ng'ze by—!h: ru:;mliﬂﬁ
WErET dw'Fmgﬂ . .
B3 HH3+£IH a2 —-arﬁ’ \IHGQ;H3+FEE‘
_.ﬁ. ! r.fhmyq mt JI"l':q.r:.-!bi'ﬂ Tl feAse Jmn.r ¢rm .
Wi I'hf!t:g w}ty o dtrbcimm.ry & m.u.mm afﬂ.:ctn,
_m;id' rzﬂd ﬂn:gh'c -:I.'I'J'H}fdr?ﬂ-’ # -empimmi i :

Experiment 6
p-Nitro Acetonilide
Ohject

Ty prepdre penigo

—_———— 1t an

aretanilide  from



Principle

When zcetanilide is treated with a mixture of
comc HNO, and cone H,80,, it gives p-nifra
acetanilide alonzwith a littde amount of e-fsomer.
In thic process fuming HNO, in the presence of
cone H,80,, gives nitronium jon (NO3} which
attack on acetanilide te form p-nitto acetanilide

through the cyclopentadienyl cation
(intermediace) formadon.
HNO, + H S0, —>  NO3  +H0+HS0,

Nironium ion

.
L NHCOCH:

MTTCOCH Crelapentadieny] canan
Acctanllides
N3
=
Fosy l +H
/
NHOOCHS
p-titra aeeranilide

H%HS0, — H,80,

Reogents
Bcelanjiide — log
GLCHGODH  — 104mL
Fuming HNO, — 44ml
Conc Ho50, —  20mL
Tec

Procedurs

Dissolve 10.0 g of acetanilide in 10.4 mL o
glacial acetc acid, taken in 100 mb beaker (warm

100 g of crushed ice, wherebydhe” crude mitro
aceranilide {5 precipitazted. The produri(is diluted
with 100 mL of cold water and allowed wo'stand for
10 min, ¢-nitro acetanilidesfa little amownt formed)
woes into the solution wlifle, p-fromer remains
msoluble. Filter it anpump, wash thoroeghly with
cold water and drain well Recrystailise 1 & of it
fromn alcohol

Result

(i) Weight \of the crude p-nitroacetanilide
(i) Weight of recrystallised p-nitroacetaniiide =
(iil] Yield ;B 2

[} WP : 212°C

(v} Appearance ; Colourless crystals

Precgutions

() The temperature of the flask containing
reacton mibaure should be maintained belaw
107,

{ii} To get good yield, reagents should be of pure
Guality. )

(iliy Al the reapents are concentrated, so used
very carefolly.

Experiment 7
Aniline Yellow

Object
To prepare aniline yellow (p-amino azc
benzene) from diazo amino benrene,

Principle

When diazo amino benzenc is heated with
aniline and a little amount of aniline hydrochloride
at ahemt A% far a short time. |t gives p-amino a2



@Nﬂ@m

P wnilne a#e hensens

The mechanizm of the reaction i based en the
equilibrium irvolving the diazo aming compound,
phenyl diazonizm chiotide and anilipe.

@sz_m_Q

- Diaza il benmene

C yﬂENE! + HZN_Q

Anfinge

IO =

Fheqyl dizsonium ehlorde

The reacion takes plare berween the two
latter compaunds under weakly acidic conditinns.

<J_} =Nl @Nﬂz ——

.

Henzrne difzedium Aniline

chlride

7N S

N=N— H
— - \:
Aniline yellow
Recgenis

iz2zo aniue benzene .. ohE
Aniline 14 mL
Aniline hydrochloride 25g
Gl aretic acid 15 il

Procedure

In a 150 mL conical fask, dissolve 5 ¢ of diaza
aming benzene@ml4 mL of aniline and to it sdd 2.5
& of finely pgwderedWaniline hydrochloride, warm
the contefits with wecasional shaking an a wawr
bath ated34E"C for about ane haur. Now allow the
mivture ro%mnd at room remperstire for next 14
ruinand add [5 ml of gl acetic acid which has been
previcusldilured with an equal volune of water
{ie, @0 ml dil zcetic acid). Shzke he contents
wigorously and allow again to stand for another 15
toin. Filver the crude product at pump, wash with
water and dry. Recrystatlise 1 g from CCI, or
dii aleohol

Rasuli
{i) Weight of crude aniline yellow = ... ¢

(i} Weighr of ahiline
vellow = .. .., =
(iif) Yield: 3.5 2
(iw} M.P. 1 125%C

(vi Celowr: Yellow crystals.

recrvstallised

Precoutions

(i) Afrerthe addition of acetc acid wo the peaction
mixtuere, it should be ghakenor ufficent
tme in order to convert exceds of aniline ig
the form of its soluble acetaté,

(it} To get good vield, reagers used should be of
pure quality.

Experiment 8
lodeierm

Object
Tu prepare indoform from acetone,
Principle

Acetong when treated with potassium indide
atd =odium hypochordte (NaGaly, zives iodnform,

KaOCl+ K1 —— NaOi+ Kl

HL 1C
>C=D+Na€ll —s >c=
MG HLC

0%, CH,CO0Na+ CHI,
oo
Reagents
Acetone 2.5 mL
KI 7.5 %
Mal {5%) 7080 mL
Praredure

Take the solution of 7.5 g of poltasdym iodide
{in 125 ml of water) in a 200 1L round bomom
flask . Now add 2.5 mL acetone (o it. Mow stir the
content and add slowly 5% NaQCl selution with
frequent shaking, till the complete precipitation of
jodofottn {about 70-80 mL are reguired) oocurs.
Allow the contents to stand for 15 minutes and
filter the product at pump, wash with cold water
and recrystallise 1 g of it From aleohol.

Result

L ' - - . a4 -



(i} Weight of recrysallised ivdoferm =........- §

Giii) Yield 4w

{fivy MP. @ 119

(%) Colour : Yellow crysmais
frecoutions

To get goud yicld reagents should be of pure
yuality preferably of B2,

TITRIMETRIC EXERCISES

Experiment 9

Na,CO; vs HCI Titration
Object

To prepatc % ¥n,C0, standard olubgn and

find out the strength of the Supphedyla CO,
solution using hydrochioric agid@s an igtermediare
soluton.

Principle
The titratiog of) NaD, w HCl is a
aeutralisation TITriE L (acidimwtry and

alkzlimetr viadhich fhvalve the neutrakisaton of an
acid with a base, ezl gndium carbonate is atacked
by dil HECLimthe following way

NEWEO - 2HCL —— 2NaCl+ HO+C0yT

(ndicgior
Methyl orange (Dissolve 1 ¢ of methyl orange
i, b L water].

End Point
Appearance of light pink celour.

Infermediote Salution

Intermediate sotution (HCT) ean he prepared
her ditatise canesnmated adrechloric acid one

Procedure

Rinse the bureite with Inteemediate HO
solugion and A1l with it. Remove thewair bubbles, if
there, by opening the stoPeock, Naw pipetts aut 20
ral, of this sodium catbengte goludon v a conical
Rask and add 2-3 deopsaf methyl orange indicator.
Then, graduallyadd HED seluton from the burette
into the solutioiof conial flask with continuous
shaking dll 2 light'pisk colour just appears. Light
pink colour il indicate the end-peinc. Repeat the
pracass nll @onclirrent reacdings are oblained,

Wiy, wash the pipetie with warer and rinse it
with susplied Na L0y, solurion. Pipette out 20 mL
of tld$souton in a clean conical flask. Repeat the
tiiration, using the same HCL soluten in the
burette, as usual.

Ohbservaiions
(il Weight of empty weighing tube {xd=.........
£
(i Weight of weighing tube
+Na L0yl =i B
({ii} Wweight of sodinm carbonate (Na OO )2} =
¥oX= .8

fiv) Volume of HC1 used with 20 mL of known
(prepared) Na CQ, solution

et -V gt LA A

{v) Volume of ICl used with 20 mlL of
unknoewn (supplied) Na 00, solution.

s ol it

danlrt sl Cale




T B
Weight af Ma 0O, in 100 mT, = ... % 4
e L
Mormaticy of NaL0, {prepared)
sirength g/ L)
" g, wt. of oxalic acid

53
{(#] For the titration using standard Na {0,
soluton
Ma. DEI H"Sf
fKnm-.'Tld}
Ny=oio N
liify For the Gtrafion using supplied Na £O,
sulution
MoV = WLV
Ma,Ct,  HC [ N,=N,]
fu::];.nr:rwn:l
Moo=, M
Srrenglh of Na;ﬁ]a In 'L-N,xEqQ wt of
Nu A0, /L
Fesult

The sirength of supplied sediom carhopate
solution i= .. g,fT

Note: () I weldirierry and Al vi thelot
wdicatars mivinly Jepihady iy the. malo B
waid abkalies Gsed Medl- oL ﬁhﬂ’nh&?ﬁﬂm Lol
'.-m-eufrhtfmpurmfmdzmrm mﬂm:ﬁmﬁtﬂé&ﬁf&' I
T M idicator pivek éorgee rgmii.a fn ﬁgﬂﬂ*ﬁxﬂaﬁ.uf
k- eEaadn agut.rr-:.ni'_gu._ir: Maea, . mm‘ﬂ
-l'H-'lD{Ed : -

cAperiment 10

Oxalic Acidvs KMnO, Titration
Cbjedt

M . . .
Tagptepars 0 nxalic avid standard soluticn
and §ind ourt the srrepgth of the supplied vxakic acid
#olilion using polassiim permansaguale ds =n
imbermediate solucion,
Principie
This is an cxample of Redox Hirations, in
which o rrducing agent (as ouxalic acid} is eslimared
by tittaring it wick a standard solurion of oxidising
agent  (ay  KMnd,). Suoch  reactions are

accampanied by the change in valeney of dons. Tn
these tlration= oxidation and reducrian rakes place
simuftanecusly i, while one substance is being
oxidised, the otlior one iz being reduced.

2KMA0, + 3HS80, — K,80, + #Mnso,

Duadising
AEes
+ HHEU +56[10]
CO0OET

5] + 5107 — S BH Q000 T
COOH
Beducing azent

Indicotor
The last drop offKMnO, itself acts as an
indicator {sell indigitor).

End Point
-hppearanceoflizht pink calous.

IntermedlicizSolution

Dissolye 02107 g of KMnQ, [polssiim
Periianganate} i 200 ol measuring flask with
distilled water o prepare % solution of KMnG,,. :E

galution of KMnO,, is an intermediate solution.

Standord Solution
Digzobve 0525 o of rxalic acid (ARS 0 a 250
ol measuring flask wilh disdlled water to prepare

a standard =olution of vxalic arid (approc E_Fi!}

Procedure

Rinze the burette with intermediare soiution of
EMuQ , and £11 the burette with it, If there is any air
bubbles ju buretre, then

‘Temave them by opening the stopeock Rinse the

pipetre with oxalic acid suludon and draw wut 20
ml of it in a cdean conical flask Add one fall test
tube of dil HBSO0, in it and heat the fhk to
70°80PC. Cradually add KMnO, solution from the
Burette into this warm soleton with rondouous
shaking till a light pink colour just appears, Repeat
thig progess vatil concurrent readings are obtained.

Now wash the pipetie with warer and rinse it
with supplied {enknown) vxalic acid solution. Now
pipatte out 20 mL of this selutdon n a clean conical
flark. Repeat the titration, using the sanre KMo,
salirtion in the bursite, as usual.



Observotions

{1 Weiche of emply weighing mbe (x]=.........
2

fii) Weight of weighing wbe + oxalic acid
{HZCS'\'GJ.} f_!-'J =

(i} Weight of oxalic acid
(Lo Ne)=¥ —x=.. st B

fivy volume of EMnQ, used with 20 mL of
known (prepared) vxalic acid soludon

fiii}

.........

M 20ml=N, «

Ny=...... b
For the titration using supplied oxalic acid
solution

Ny \E_ W,
Oaalic acid KMnO, [20 M=
Mznbmowwri)

Ne=.oool. ¥

Strength of oxalic aod in g/L =N =¥g.we of
agatic acid

= rreeneens g L
Resuit
The: strength of supnplied axalic acid selulion i
......... g/T.
v) Val £ RMnO, used wiglh 20 WP of | ToCoUNONS
v) Volume o nd, Wi 0 G . . | . . o
. : . il The oxalic acd solution wich dib H.500, s
unlen (suppilec) xallc: acicy sulutmn. heated to near abour 7IF- BTG,

: (i} Sulpburic acid shovld be in exeess otherwise 4
brown ppt dueg to formanian of vind, will be
formed.

(1) This rraton cansol bBe comsd wll Do

presence of acid like NG and HOL Llavause
HXO, ilself & an oxicising agent. 5o it will
iterfore with the vxidising action of KhinQ,

and HCl reacts chemicatly with Ehinds,
solution.
Calguiatians
(il Weight of oxalic acid dissalved in 250 mL Experiment 11
measuring flask -2 =......... g ..
Weight of oxalic acd In 1000 mL FeSQy -{NH,),50, -&6H,0 {Mohe's
_oex 1000 salf) ve KMnO, Titration
280 '
Mormality of oxalic acid (prepared} Object )
Strength (g} 1. Prepare —— ferrous ammenium  sufphace

N -F.q. wt. ol uxalic acid

Méohrs sall) standard solutivn and And out che



salt} is Ferrous sulphare, which is oxidised w (erric
sulphate by acidifled polassinin permenganate a5
follows.
2KMnO, + 3H.850, — s K,50, + 2MnsS0,
I 3H,O + 5[0]
[2FeSC, + H S0, +[0] — Fey(SO, ),
+ H0x 5
2KMn(,, + 511,50, + L0FeS0, — K80,

indicofor

The last drop of FhinQ, itself acts a5 an
indicaror (self indicator).

End Point
Apprarance of light pink colour

fntermediofe Sodulion

Dissolve 02107 gz of KMnQ, (potissinm
permanganate} in 200 ml measuring Jask with

disrilled watat to prepare 3—'?} solutinn ot KMn()

Y . : . . -
En sotution of KWInD. is an intermediare sohition,

Standord Solution

Dissolve 3.2666 ¥ foryors - moniin sulphate
(Muohr's sait) (AR} in 250 ml neaening Aask with
distilled water to prepate a stacdardbsslution of

n-:arl],r—;] ferrous ammonium stiphate.

Procedure

Rinse the burette with@rrermediare solition of
ErAn(}, and fill writh &, If hurette conrains any air
bubble, Jwrieinove It by opening the stoprock
Now, rinse the'pipetle with standard ferrous
arnmoniae sulphate solution and draw aut 20 mL
nldfin Alean conical flask. Add one small test tabe
of\ il ‘T80, and ritrate with KMnOD, taken in
burette. in the beginping KMnD, should be added
in'drops with constant shaking. A: the end poin:
when all the ferrons salt has been oxidised, the
slight exress of KMnO, will make the solution Light
pink. Che dtragdon is repeaced S0 concurrent
readings are obtamed.

Mow wash the pipetre with water and ciuse it
with supplied unknown ferrous ammonium
sulphute solution and pipette our 20 mi of this

sotudps in @ clean copical flask. Repeat the
timticn, using the same Khnd, solution in the
braretre, as nsual.

Observalions

(i Welght of empiy weighing tube (33 £ g

(i} Weight af weighing whe £ ferrous
ammaoniurn sulphate (vi=_.. g
Weight of ferrous sammasiom
l2l=y -x

(it} guiphato

-z

[iv} Volurme of KMn0, used with 20 ml of
kmown (prepared) ferrouz amrmonimm
sulphate

WreurLealedindally D

(v} Volume of KMnO, used with 20 mL of
unlmown (supplied) ferrous ammoeninm

Coleulotions

{{i Weight of fenous ammonium sulphate
dissolved in 250 ml measuring Bask=z=... g
weight of farrous ammonivm sulphate in
1620 T,

-2 1000

250

. EFL




Mormality of ferrous ammonium sulphate
(prepared}
- Strengthig L)
Eq. wt. of ferrous ammontam sulphats

=N
63.04
(it} For rhe ritrations using standard Ferrous
ammoninm sulphate solution

Ml = Nt
Mohrs salt  EMnO,
{¥nown)
— — N=20mL=N,x...
63.04 -
N:Z,,,N

(ili] For the titration using supplied ferrous
ammonium sulphate solution

N\ =N,V
forrones ATOMANTIEM snlphate FhARC,
[rdnotm)
[--‘ N4 = Nz]
Ny= (N

Sirength of ferrous ammenipm salphate in
&L =N, = Eg¢wt of Terrous ammonium
sulphiale
=...gL
Resuft
Théstmength of supplied Mohr'z salr solubon
is .. g0

Pregerutions
(i), This tioaton is carried cut ar laboravory
temperature.

{ii)> Sulphuric acid should be present in excess
otherwise a brown ppt due 1w formation of
Mnd, will be formed.

QUALITATIVE INORGANIC ANALYSIS

Exneriment 12

treared  wirh il
characteristic ealour andy,smell. On the hasiz of
action of these gazed, anifnsare identified.

Principle

Aridic tadicals or anioms &f first group, when
.80, evilved gases  with

Tests For fhe anioasél group | radicals

Reoctions involved in the test of corbonote

O3 )
fi] Na.O0y + 2IFC]l —— 2ZNadl
+HO+ 00,7
Calourizss,
crlotarless
s

(i Ca(OH), + G0, — CaCO, «
Calmium eathonate
{hilky)
+ HD
(i) CaCOy + H, O + GO, {cxeoss) —
CalHC0 D,
Caleiny et lma e
el cupless)



Reacfions involved in the test of nifrite
NGD)
i) NaNOy +11S0, — Na SO, + 2HNO,
SHND, — HNO, + 2NO T +49.0
ZNO + 0, — 3NO,T
{ By}
G} ZKI+ 2NO, — ZKNO, + I,
L, + starch —-» Blue calour

Experiment 13

r
Ee ke e

Ren:r::f'crns involved in the test of sulphide Analysis of Second GroupAnions

¥
> Object
[1] Na S+ HSR80, — .6 + Na,80, To idendfy, the' acichic radicals or amions of
{ii} (CHCOOMNPL+HS — Eﬁﬁ* group second {ie, CL, B85, 17, NOSI.
+ 2CH,CO0CH Principle
(i} Nas + Ma,[Fe(CN) NO] — Agidié Tadieals o1 anions of s=cond gronp give
Sadiam pitroprusside no response svith dil acids bt with conc acids, they

Na, [Fe(CN) NOS] eVGiYe pases with characteniste colour and smell,

Srutivrn ?11|?ﬂfﬂ|:50]:rmmidn thus gan be identified by nsing cohe acids,
vindet

Tests for the onions r:f grnup il rudlculs

; i caic:-udmg,

;QHL@GM PUNGE N girs.
=

}'ESD,_ L'!I_ E"‘IE'.I" L




Renctions involved in the 1#PoRbomide
(Br)
{i} NaBr+ 1180, —»NaHSC, +HEr 1

<onr

2MBr + H,50, (gouedid— 2H:0+ 60, T+ Br; 1
Reddish brawn

(i) 2NaBr=Mn@, -3HS0, -+ 2NaH50,
+Mns0, -2 0+ BT
Reddish brown

{iii) NaBr + AgNO, —— AgBr ~ + NaNG;
. Db v lvwr

AgBr + ZNH ] —— [Ag(MH, 2 BT+ ZH0
DHarmmine silver (T
brotaide

Reoctions invalved in the test aischioride
{CiT) ;

(i} MNaCl— H,50, — Nals00+ HCL T
cone Pungent smelling g

(i) HC+ NH,GH— NHCLT +HO
Whire fumes

(i) 2M&E] ~MoC, — 3H50, - — ZNaHS0,
+Mns0, + 2H0+ C1,; T

Yellowish-
o
{#%} Chromyl chloride Lest
'q-NﬂCI. + KEGIED-? - 31‘12‘304 e
. 2oL,
Chromy| chicride

(oremge vellow
Zas]
+ 2Ma 80, + K50, + Il

G101 + 4Na0H — Ra,rl,

Walliuar




H S0, + 2HI—» 1, T+ 80, + 2H,0 FeSO,+NO - > Fe80, - NO

YViolot Fermuis nitrogn
FAPOUT sulphzte
Gii} 2Kal+MnO, +3HS0, —» 1,1 + 2KaH50, tRtown cag)
F MnS0, + 2H,0 Experiment 14
(1) by + starrh — 5 Blug eololy-
(W) Nal+ agno, —, hgli T Nal0, A“ﬂh"S'IE of Third Group Antiens

].-rell iy

Object
To identify the aniuny of Etoupithird 502

EEE e -.u.'
AT
g

_':: T
SRS
Principle

Third group radicdls AUE identified on the bagis
of precipitate obtained)

radicals

Tesis for group NI

= et} ] 'ﬁ.mes Al

LT '_' e *‘-clmlon i mg;
L rf‘imu’u_m ﬂ‘=r~

Saalaasnt _—

Rendmn.s involved in the test of sulphate {
SO
Reactions jovelhed in the test of nitrote ) NSO, + Bacl, — +BaS0, | + 2Naci

Ve Ty
I T
RLIEEE R S L

: z -.'-.'.I.-'a.:

(NG| White
(1) MalkOq+HE0, — NaHS50, +1INO, 1 [CHLOM; b NasO, - P‘Eﬁ[?c,pl-
ook + 2CHC00Na
@lNC, — 4NO, T +0, T =~ 2H0
Browmy a
Experiment-15

(@53 Cu + 8HND, — 3Ca(NO,), + 28O T

L0 Analysis of Basic Radicals by Dry Tests
NG +0; -—5 2NO, T
(fii) Ring test Object

61%€50; + ZHNO, + 3H,80, — > 3Fey(50,), _ Vodemify basic radicals or cations it 3 mijetrre

> A v



Flame Test

Prinelple « This test iz hased upon the fact thar
in a state of high ionigation of chluride some of the
cations inppart characteristic colour to the flame, as
the cation absorbs energy from the fame and
transmit the same as light of characteristic colowr,

Procedure ¢ #alke a loop at cthe tip of platinaem
wire vound the point of pencil and clean it by cone
HCL Now mke some of the paste of substance
(substance + 2-3 drops come HCL) on it amd
introduce it itire the edpe of 3 nos-Inminous
bieser flarne, Observe the colour of Baiue

Chservation

BoraxBeod Test

Principle : Borax (2,840 -10H L on saeng
hefting, first loses its water of arysiallisation and
then shrinks to form a bransparent plassy bead of
sodinm metaborate {NaBC,) and boric anhydride

(B2l
Nﬂ.iﬁ&(}? - 101[-90 o Nﬂzuzo';r - 10}12{)

M ML —s  INEBO. + BO.

CuQ + B0y — Cu(BO,),

CuS0, + B0, — Cu(80,), #50, T
[Srcen waen hot
blue when coldh

(b] Reducing fame

2CUBOM, + C S BCUBD, — BO,+COT
Colotless

ROy + O 20u L + B0, 00T

R

Procedidre : Make a loop at the tip of the wire,
heathin the flame and dip it into botax powder.
Heat it strongly when borax loses its water of
crystallisation, swells up and is finalty converted
into = transparent glassy bead. Now this brad is
truched with mixtite under exsonination. Heat the
bead srongly in non-tuminous flame and then in
juminous Oame,

Observalion

Experiment 16

Analysis of Basic Radicals by Wet
Tests

Object
To identifiy basle radicals or cation by wet tests.



Tests tor the cations of various graups

Reacfions involved in tho test of cofpes
[Cu™]
(i) CuCkh +1I.S —— Cusl +2HCI
Black ppr
(i8] 3CUS + SHNG; —— SCHINOS),
+2N0T + 38 ~ 4H O
CulNO, 3, + 4NH,0H —°
[CulNH,),1{NG:),  + 4H.0
Temamaing eonnes@I nitrate
(Blar oilowr)
(i) [CulNHg ENOy g 4CH.COOH —.s
CurNO,), + 4CH,COONH,
ZEENOg], K [Fe(CN}.] —

CugFe({CN, 1+ + 4KNO,
Copper hpxmra.uo
ferate (0
(Chucolate red)

Reactions involved in the fest of lead (Ph™')
(i) Pb(ND,), + ZHCL — PhCl, + -H2HNOY

(i) (a) PhCL; + H8G, — PbSO, L + 2Hg
Whike
{b) PbCl, + K0, ——gPB8I0, & 4 2KC)
elo

) Pb{_.lg +Z2KI —— F‘blzv 2K
Yellow



Reoctions involved in the fest of iron (Fe™*)
and aluminivm [AI%)
For iron

- + 2Nt + 200
(ifyPeCl, + 3NH, 1] — Fc{DH}GJ.f
Eroumn

PENH,CL
(i} Fe(OH} + 3HCi ==y Fell,+ 2H.0

{iw) (&) Fell, + SNH.CN: ¢—
Fe(GHS), + 3NH.L
Fetrit thbocyanate
(Blood red polzvar)
by AReClpt 3K [Fe{CNI, | —>
Fe,[Fe(CN)];+ = 12Kl
Ferrie fermoryallde

For altminitm (Bleep bluct

(NALCE, + INHLOH — Al{OH )+
Whize
+ 3N,
(i) AMOHY, +NaQH —s  NaAll,

Sodiurn Licca
ahuainars

+ 24150
(iii) MaAlD, + NH,CL FH0, — A[CH;-
- NaCl+ NH,

Reactions involved in the test of nickel
{Ni?'} and zine (Zn7")

For nlckel
() NiCl, + 19,8 — NSl + 20Tl
Hlack
(if) 3Nis -+ 2HNO., + 6HCl — 3MiCl, + 2NOT
T
Acquia- regia
£ 380 + 45,0
HyC—C==NOH
(i) | + INHLOU + NiCly
H,C—C—NOI
Mrame ] glymadie
OH O

t
HEE—(I?-_—H\ fﬁ_—_c—c}lg
Mi

HyC—C==1" . “N;c—cna

o Of
Nicke) dimnethyl ghypoodme
(Rl

+ 2NHLCL + 2H0



(i} Na.Zn0, + H,8 — Zn5 4 + 28307
White

Reacfions invalved in fhe fest of hérivm
[Ba™} ond coicium (Ca?')
For barinm

(i) BaCly + (NH, 3,00, — & BaCQ. L+ 281,01
Wil

(i) BaCO, + 2CH,00DH ——
(CH 000, Ba + HO - €0, T
(iil} (CH.COMBa RIGOM, —.» Batr0, )

Yellow
+ JCHLCOF
For caleivm
(1 CsCL%lVH, 1,60, — €aC0,d 4 INH,C]
Wi
(i) CAC0, + 3CH.000H — (CH,C00),Ca
+H0+Co,T
(i} (CHAC000,Ca + {NH, .00, — Cat0,d
Whita
+ 3CH COONH,

EE ETEE 1 L
Sldaliaidoclazy g

Rem:zﬁans involvad in the fest of magnesium
(Mg™'}

MgNDy)e + NaHEG, + NH,OH —

Mg (NH, ) P@, 1.
MMagmeszium @fmonilim
pliasphats
(whide)

+ 2NaNO, + H,0

Rencfions involved in the fest of ammonium
ipn {(NH 1 }
(1, NH,C+NaGH — » NaCl+ H0+ NH,T

(i) NH; +1IC1 —s  NH,CIT
White fumes

(1] 2K2H311 »
Parassinm
nenmre iodide
[Massle s reament)

NH,

+ 3NaOH + Ni1,0H

Hz
O + 4K1+ 3Nal+ 3H.L)
Hz i
1
iedule of EIons hase
(Browc



g® Practical Based Questions L

1. Fhepolphthaiein is an indicator for weid-base

tiration, It exists &8

(a) benzenoid form in acid and quinornoid form
in hasic soiurion

(b} guinencid form in acid and benzenoid form
in basic solution

fc) quinoynid ferom in bith

(1} benzenoid [omm in both

Which starement Is correct?

{2) Fc® gives brown colmir with ammopium
thiocyanate

(b} Fe¥ gives blug precipitate with potassium
fericyanide

(c) Fe* gives brown
ferticyanide

(d) Fef gives red colour with potassium
ferrocyanide

colour with potassium

. Four samples of acids aid Dases are talen for an

&X perimeit

(1% 1ou o of 1 W NaOH and 00 ml of 1k HCl

2y 100 ml of 2 M KOM and 100 mL of T M
H.50,

{37 100ml.ofl hf £H-CO0H and 100 ml.of1M
HalH

£43, 100ymL of 0.5 M KOR and 100 mL of 5 M
HNCy

Hasrfor each sample enthalpy of neutralisation is

caletiated. Neow the resul; shows that

(2} enthalpy of neutralisarion calculated in each
case i found sarme

() in rase (17 and (4, the valoe of crthalpy of
neurralisarinm is same

fp) incase {10, () and {4) the value of enthalpv
calculated is same

tdy the valns of enthalpy calenlaed is differsnt
for each sample

4. Which of the Following will nor glve Lassaigne's

a.

10.

During the prepfaton of apsianilide from

aniline a small dmouft @i zinc is added o the

repclion mixoare bEcans:

[a) mncifduces the precipitation

[} zime: presenisthe reduction of dili:ine during
the teacion

[} zide reduces the colored jmpuritics in the
aniline and alse prevents ik oxidalion
duting the reactnn

(dipzinc form = white erysrailine: complex with
anilite

An agueotls solution of calontless metal sulphac

14 gives 4 white precipitawe with NI1,0H, This was

saluble in excess ol NHOH. On passing FLS

through this solutden a white ppt is formed. The

metul M in the salt %

ta] Ca ) Ba

el Al (4} Zno

In the timwton of oxalic add ¥s potassium

pEORANgATIAtE, pratasEIum [ETTnAn gaLdle Acts Jf

{2y exvernal indicaror (b} sclf indicatar

[} reducrant {1} beth (5} 2nd [

In the preparatgon of poaro gremanilide from

aniline, miraton is aot done by nitrating mixture

{2 mixrure of conz H.&0, and sonc HIG )

because

[a] ommitcaton i gives comitro acela nilicle:

(K] it yives 1 mixture of a- and p-uine anuilire

{c) —NH, group sers oiiilised

(@] it forms a mixome of - and PTG
acetanilids

In e reaction of KMnQ, wirh an exalate in

aridic mediam, Mady, is reduned o Mn®" ard

(03 is uxidised 10 GO Henee, 50 mLof 6.043

EMngdy, s eguilvalent w

{a) 100 mL of 01 MIT,Cath,
(B 50 mL of .2 M HaC 0,



{c) ir cokl water egg albumin mix well whereas
yolk ped sepirted
(d) cold water iz purest form of water

2. Which of the fillowing compounds sannot used

13.

14,

15.

15.

17.

18,

1y,

in prepavgétion of icdoform?

{a) CH.CHO (bt CHLO0CH,

) BCHO od} Z-propannl

In Lassaigne's test, the organic compound is fused

with a piece of sodium metal in vrder o

(a) inctease the jonisation of the compound

{b) dacteuse the meldng point of the compound

() convers the ionic compound into & mixture of
oovaleitt compourds

{(d) vonvere the covalent compound into a
trizre of G compounds

In dhe kinetc sty of reaction of jodide fon with

hydragen perosdde, o lmown volnme of sodium

thitsulphate solution is added to

la} oxidise indide ion o fodine

{b} reduce iodine to iodide inn

(c} Jorn 4 solubie blue complex

(4} indure the reaction e

A whire sudium salt dissolves readily in water o

give a'solution which is newira! ro Eomes. Wien

silver nirtare sclotion is added o the solutibn, a

white precipitate iz obeained which dées nog

diszolve in dif HNO,. The anion could be

{a) CO {b) CI°

(€} RO3- id} 8%

In wrganic analysis. the reagent |2 4 dinitrg

pheny] hydrazine is uséll {or the detecten of

which of die following functional grops?

(2} Alcoliol (1 Agid

(c} Aldehyde d), Armnines

Whick of digyfollowing pairs has heat of

netzalisation syualita, 13.7 keals?

la} HCOWH GH (b} HNO,, KOH

{2) NaOH,CH.COOH {d) H,80,, NH,OH

For prepating 250 mL of N/20 soldon of Muhcs

ealt the amount of Mohr's salt needed [s

a) 98 g (b} 492

e\ %o (1) 32

U.5 g mixrure of KO0, and KMnO , was weated

with excess of KI in avidic mediom, L. literaged

tequired 100 vm’ of 015 NINa 5, solution for

ritration. The percentage amonnt of KO0, in

the mixLwn: i=

(a] &3.36%

(] 58.63%

(h) 14.64%
{d) 26.149n

20.

21.

23

24,

25,

26,

7.

An unknown inorganic componnd (4) gave the

tollowing resctons

(1} The compound (A} an heating gave 3 residue,
cxyeen and an cxide of nittogen.

(21 An aqueous solution of compound (8%, on
addition of tap warer gave a tubidity which
iz insoloble in nitde acid,

{3} The turbidicy dissulved in NHOH solution.

Thus, the conpound (4] is

(2} Mafll by A=Cl

{c} NaMi, (d) (AENO

An organic vompound gavelposilive iodolorm

aud Tollen's tests, The organic compound is

{a) CHLCHOI {h) CH,CHLCHOHO

{c) CHLHO (d) CH.COCH,

« Dne desirgs w prepara g positvely charged sol of

silver ipdide, Thisiean be achieved by

{aladding s lime Aeh 0. sohition to K1 seluten
In slgfeenocas

(b} adding'a {ittle KI solution o AgNG ., solodan
in Elieht excasy

{clymixing equal volumes of equimolar soiulmns
of AgNC, and K1

(d] Monc of the above

During e test for halogens, sodinm extract is

keated with eone HNO,. The reason for this is

(ai to decompose NaCH and Nags

(B} T4a,5 is seluble in HNOD,

{c} NaCl is suluble in HNO,

() silver halides are insoluble in HNO .

Which of the fuﬂm:ng will oxidise 126 g of oxalic

acid (HyC 0, - 2H0) in acidic mediom?

a3 143 mole of K,Cr,l,

(b) 2 mnle nFKdCIQD,

() 1/3 roole of H}{n{]z

fdy 52 mode of EMnls,

A Yalwratory reagent imparts green colours to the

flame. On heating witl snlid K,Ce0, snd cone

H,50C g it evelves a urange red gas. ldentify the

regsent.,

(a) CaCl, (b Batl,

(e} Cull, rd) ™one of these

Which reageni can be used 10 idendfy nickel ian?

(o} Resorcinel

(B} Dimethyl glyoxime

{r] Diphenyl benzdine

() Potassium terrocyanide

The dranen of Mohr's salt v ¥MnQ, is an

Arantala  af sadie Heeasbeae To Lol s



KMnO, oxidises euly fereous salt o the farric salf
{in effect on oiher bons] but we oon et use
fertous salphate in piace of Mohr's salt berause
(a} it s loss stable than Mohe's sabl

(b) in air it oidised tw fermc sulghaie

(£} in air it loses waieT of crystallisation

(41 All of the above

qf. 3.U2 o oof ferrons anmordaol sulphate [Mohr's

. . M
sait) react complefely with S0 mb T [ L

sohution. The pereeniags purity of the sam ple ix

ta} 50 thy 764
(c} 80 () 39.2
20 A compouad libeeaves GO, with NaHCi0g and
also gives colour with newrral FeCly salution, Jhe
pompou’ can be
OH
@, | ),
COH -
OH gH
%\ COUCH; P
(e ﬂ/ (@ |
K/" g |

30. Positive Beilstainls test for halogens shows that
¢ athubsEen is definitely présent
ib) @ialopen may he poUstno
(=3 dadalowcn is abaent .
i) Mome uf the above

41 Shich of We following statzment is wrong anour
aniling veliow?
{a) Tt is carcinogenic
[ It is atso called p-amino azobenzent
(el 1t is an acid dye
(d) Tt is also calked 4-pheyl aroaniine

32, Levaline bl s used durng experiment to study
kinerics of the dissociation of hydrbgen peroadde

34

(h) I acidic solution, Jichroenate) iong ATe
mnverred o chremsie 1005

(¢} (NE,LCr0, onheating Jiderio Exrptlezrmmic
deconyposilion o give Grry

(d) Patassinm dichromate is used as & deank Far
estimarion of Be” g

Which of thesfilhrwing reBgonts can be wsed o

distinguish| boiween  sodivurm aarbonmte  snd

sodiumgaulphite?

{a} Lime water

(b1 Barsa warer

i) Acidiliéd ¥ (a0, solution

. [d)) H S0, solution !

a5,

a6.

37

38.

9.

A1 Aueous sulution of 6.3 g oxalic aeud dihsrdate
istnade up to 250 mL. The volume of (L1 N NalH
required to completely neutralize 16 mL of this
solution i

(&) 40 mL (b1 24 mL

{c] 10mL {4y 4 mL

I case of weak arid and sirong base, the heat of
peumalisation is less than 13.7 keal Hecauze sbme
part of heat is usilized in

{1 disserintton of base

(o) associaton of base

tch dissociation of acid

i) association &f acil

The methods ised for the preparation of lruphilic
and lyophobic sols ate respectvehy

(a) uxidatiun and reduction

() dissolution in water and pepsadon

{c} peptisation and oxidailon

(el Al of the abowe )

Whirh of the following subslances i3 not used it
the preparation of Mobv's sali?

(a) Ferroys sulphate (b} Awnmonium sulphate
{c)aDil. sulphuric acid {d) Al are used

The gas kLiberated on heatng 2 mixoure al owo
sales with WaOH, give 4 reddish Drown precipitate
with an alkaline soluton of K Hgl., The aqueons
soltition of the mixture on meatment witk: BaCly

PO P ]



44,

41,

42,

43

fe} NHj. Fe*', 805 cI°

(d) NIL,Ca® 80i o1

An organic compotmd does oot regduce Tollen's
reagent and Fehling's sofution bur gives red
colour with cede amMmoniom oixaee, then he
orgali; compoild is
[a) & alcohof

{¢] a pheanal

In the regedon 2H4, —I—} 2HO + Gy, che
rate of reaction
(a) decresses s cone of T ion ineregses
(b Bwredses a5 conc of [ iom incresses
(¢} increases in the presence uf Gy Heht
{d} both (b and (¢
A solutinn of one mole of vopper solphate is
prepared al infinite diludon. Ir is expressed s
fol lomes
Cusoy lsl+ (ag) —— CuS0,fag)
On adding some solvene to this solution, the
enthalpy of saluton
{2] izeases
(bl derreases
(€} remaing the same
(d) may be increased nr decreased

(I} an aldehyide
td} a kewne

- 01y gus is passed inte aguesws solltlionlaf KT

containing some CCEy and the mixture isfshakes,
Hizn

i) upper leyer hecome vinléf

(l) losver layer becomes ainlet

(e} homogeneous vinlet layer iy Fommed

I} Mone of the alove

» 1.5 g pymolusite ore is reated with 50 ml of

MN-oxalic acid and gil H.50.. The remyining aeid
is mransferred 8,250 ml measucng Mask, 25 m1,

of this solistion feqrirms 30 mL of 1% EMG, for

tiradion. The percenrage of MoQ, in the samplk:

of pyeolitsits is '

p: J Y (I} B5dH

o 45% [d) 35U

Experiment to sady kinedes of the disesciation of

fydrogen perovide must be performed by group

af two or thros so that

(2) when ope is recording data other should be
swizling flask at cangtanr rare

{b} exoeriment can he perfirmed by one student
uniy A% CUMCOTES are independen on rate of
ming of mivture 1 and 3

47.

49,

GLIN

i) for safety purpose

[dy Mone of the abowve

LI group precipitation, NH,CL s added before
adding NILOH to

ra) decresse cone of QE

(] provent interforence of PDi

) 1nerease cone of 01

(d) inerpase cone of O ion

The enthatpy of neutralisstonolaweak acid i |
M sohution with a strong ludse is —5 6.9 ol L zF
the enthaipy of innisaton of acid e 1.5 LT mgl-?
and-vathalpy of nenrrslsa tifnef the strong acid
with & s@ong baseis —57.3 kT eq 1. What is the
pereentage ionigation of tha weak acid in molar
goludon (assmngdhe adid &£ monghasie)

[2] 25 20

{3 13 {d) Lo

- Dugingy iehpreparation ol areranilide from

aftilime, ey excess of acelic anbyddde and
orofanged healing skould be avoided berause
(o) BIE oxidised

(B 6t ig redoeed

Mo} daeeryl deriven ive s forted

tdy Iriaceryl derivative iy formed

AL 228 K, the heat of solution of Cuse 48] 15
1.2 kI mol™ and that of CuS0, - SILOS) is

-20.18 k) moi |. The Leat of hydration of
Cas0, (5], 38, AIT (or the reaction

CuSO.{s)+ SILOM - - CuS0,-5H.O{ks
8} -111.35 kT mel™ (b) -- 7103 K] molt
e} - 10502k met T (d) —75.05 k) mal™

The 2as Hberated on treating a miztuee of two
salts with dil H50, tums lime water milky and
iurhidity disappears with the passage of excess of
gas. The aguenus solution of mizlure gives white
ervsalling ppt with Nafl solution. The filtrate
givis @ black precipitate, when H.51s passed inw;
it. The agnrous solution of mixture an heatitg
ghves reddish brown Zas and when meated with

-ammentum hydeewide and exeess of disodinrm

hydrogen phosphate gives o whice crysialling
precipilate, Te mixure containg

(a; COZ, Pb™, NOS™ Mgt

{b) COY, Po*, NO¥-, Ca?

(] COZ, Pe i, Mz ™

() Cod, eu™, o, cat



@NSWERS

1. (@ oy 3{ 4. [a) 5. 4hb)
11.¢o) 12 12 ¢y 1400 L. (ly
2L ERBy 23y B D)
2101 AL (w1 3y B 35
41 (%) 42 {5 43. (%) a4, (a) a5. {3

] 7.0d) B. (b 9.4c] 1. (e}
186, {c) 17 (k) WD 1Ot 0. {d)
26. [t 27.4d) Z2B.4= 29_(0) 20. (b
26. (o} 37, (kg 34.4d) 29 (o) 40. {3}
46 (a) 47, 13] LE Al A3, £1) 8. {a)

HINTS 9 SOLUTIONS

1. Phenolphihalein s cotourtess in acid solubon
{bemsenoid form) and pink  in alkali {basic]
solwicn (quinonnid fonm).

w o ol

Pl P ; _—

LH/'J ““‘%f’h QL ji
e v

.-‘f-"f?-\“ 1
3 |

"f\l'/c\ o
E‘“h,j“fllﬁ e kmj Y

e (alkaline credinm)
yuincnmd ferm

atources {Seid megim
heppey-ailh form

2. 4Dke Dlue privipitae of Fe'' jons with polassium
fertityanide is due o the feamation of Tumlulls
m
hbue [ Fo[FeltW)]

Fe2' = KgFeilhl]
Porzzginm foricyade

JE—

11 1k
§ FelHe(CN)1+ 2K°
Turnbetb's e

4. Az meases (17, (21 and t4), the avids and bascs

ken  are  siweng and  the  emhalpy  of
neurralisauon of all swong acids with skrong
N ' Ce—- T c—+ 3Lt

seaction. So, it is added te the reacton miztite
diiring the preparation of acetznilide from
aniline.

7. All the given meials form white ppt with NHOH '
but only ppt of Zn is snlable inexcess of NHOH
amd on passing HZS it gihves white ppt of Zn%, 30
the metsl s Zn and reactions takes place as
follasws
Znit b ONH,OH — Zn(0f)+ + 2NH}

wlite pp
Zn(0H), + INHOH —- (NH,),7n0; + 2H0
sl
(NH, bZnl, | HS — Znsd + ZNHOH
B wriite ppt

g. In the tigation of cxalic acid vs KMnO .. KMoQ,
acts ag a oxidant as well as a self indicator.
KM, + IH,80, — KOs+ IMns0,
+ 3H.O0+ 5[01
COoH
5| F5[01 — » BELO #1000, T
COCH
g, The nitration of aniline is difficult to carry ol
with uitrating mixture, since —TMNH, group get
oxitised which is not requized. Su, the atpino
growp is first protecred by acylation to ferm
acetarilide which is Gien nitrated to give p-nitr
acetanilide as a major product,
10. Equivalent mass of

maiar ags  molat Mass



1L Thing che formatisn of egz albumin sol het
water i not used berausze ln hot warer
precipitation of eng albumin takes place whepsas
in cold water formarion of precipitate does not
accur, ’

12. Formaldehyde cannor produce iodakorm, as ondy
those “compound  which  conmaing eithar
CH,_‘—Elll-i-— Stoup or EH3-l|"TH—- Eroup oo

OH 4]

reaction with iodine and sodinm hydrozide
falladi} yield iodoforim,

12. in Lassaigne’s test, {he organic cormpound is fused
with a piece of Na metal o convert covalent
compounds Bitu 8 mivruee of ionic compoineds
such as

Na+C+ N — NuaN
INa+ 8 — Na.s
Np— X — [ax {where, ¥ =1 Br. I
14. Tnhe gven expanment tollowing reycton occurs
O, +2T +2H' — 20,04+,

Todine libwrated in this reacton reacts with

sndivm thiosulphate seluton and is reduredito

indide ots.

L+ 250f
ilticeulphate oo ;

15. NaCl is a salt of =riong acid apd stnng base,
hence on dissnhation will yive neiiral solufion, As
white ppt is obiaingd by the addidsmnt AN, Lo
the solution of Na salt,df%8an be of AgCl Futher
A2C1 1% alsn insoluble i H30 4 Henios, the anion
sl

NaCl+ AgN@, — AgCld + HND,

1&. The reagenn? 4 dinioro phenyl hydmzne iz used
for the deteduitinof carbonyl group, iz, aldehyije
and leflne meoups, With carbonyl group, this
redzent, givesiped or yellow ppt due w the
fobratcn nf respecrive ydrazenes,

Face

4 3
-2, g08

tetrathiofiate ion

R ... Y
C==0 + HaN-NH NOg

B \ .
>C—'N~N‘H—< WO L + Hy0
R“ e
N,

Yellow ar armnge red

+Er "

17. Heat of neutralisation of strong add and strong
ks is always 13,7 keal.

I8. The ionic equation for nxidation of Mohr's sale is
ke Fe* 4 g

Naw, Eq. of Mohr's salt < 3% — 300

Sirenpth = Normaliy » Fijgfises

]
=— w3 =I95r L
20" =
Thus, for preparing 25ml of /20 Mohr's zalt
soludon, Molir's sait necdad

16
== 250 =4,
Topp ~“2” =78
19. Let the amoungobthe BCro. in the mixtyre bax

E
then, amount of KMnG, will be (6.5 - x]y
[i L5 10 %015
1000

49 316 J
where, 4915 Eq, wi. of K,Cn0; and 316 is kq.
WE of Khud,.
0 solving, we get ¥ = 00732y
732 = 1043

percentage of K Coi, = Y 14.64%;

20. The sulution &f compound ‘A’ gives turkidity
with tap warer (which coltaims €1” inns) and the
marbidity {due to frmadon of AxCl is insuluble
in midic acid but soluble in NH,OH. Hence, the
compound ‘A4’ is AFNO,. The reacions are a
Follows

(1) a.ﬂsrgn;r:sg % uAg+ PNO,T 40,1
4]

@ ﬂgﬁ,.i{]a ? {from t%} Wiille T T
AgCl. + NOZ
ity

£3) AuCl+ 2WHO0H —- [Ag(NH, L I01 + 2H,0
21. The compound whicl) ountaing —HO £roup,
gives positive Tollen's test and the eom pound with
CHB_T: — Eroup gives positive fodoform test
o
Thus, the stracture of the compousd shovld be
-::Ha—rT" =
I3
2. KI+ AgND, (slight excess) — Agl+ KNO,
AgNO, —— Azt + NO;
AZIGY+ Axt —  [Aglisg

shiver todide sal



23. Dwring the test for halogens, sodinm extract is
heated with cone HNO, to decompose sodium
cyamide nr sodinm sulphide present in it, 50 that
they do not interfere 1o the test fur halugens.

NaCN + HNO, — NaNO,+ HCN

Ma,S + 2HND, — 2NaNQ;+ H,S

24. 126 g of vxelic 2cid - 1 mol of HyG 0y
2Mn0;+ 56,04 + 16HY —» 2Ma®

+1000, + BHO
1. male of oxalate ion require = 25 muole End

CrL0Y + 30,03 + 18H — 2™
+ 6C0; + 7HO

1 male of oxalate 1o regquite = 173 ol
Kty

25. Ba®* ion imparts green colour to the {lame and
1™ ion forms ciromyl chloride (which isorange
wed in colourd when treated witly K04 and
onne Ha80 4, Thus, the reagent 1s

Ba™ + 2CI0 —— Bagly

2BaCly + K00, + 3H;50qm—— K50,
+ 2BaS0, + 1 2001

cheomyldghlorica

{orange med mas)

+ SHO

96, Nickel sale reaets ‘with dimethy] glvoxdme in
presence of NH,OHto givr scarlet red ppt of
pnickel difnethyl slyoxime,

2 | + NiCl, + 2NHO0H —
GH, - N OH :
OH 0
_ | T
UH;;_—.F =N\‘ / N=0—0CH,
I NI -
e, © -—]‘IJ" N—C—CH,
0 OH
Hickel dimerhyd i
g [sc:nrilft prﬁlme
+INH,C] + 2HLO

47, Due to afl of 1he given reasons fertous sulpharte

20 The compoind tiberates CU, @it NaHEOg 50 It
contains —oQOH srowp and it alse@ive colour
with neuiral FeCl, snlution, sels alsa contains «
— 0 group directly atrached to the benzene ring
{ir, phenal). Hefce, the @ructure of the
comprund is

OH
EH,CO0R

s

30, A positive Bellsiein's test for halogens does not
alwaws indicate the presence of halogen since
sofe halogen free compounds viz urea, chioursa, +
amides ete also responde this 1est. The reason
being the fact thar these halogen free compounds
form cuprous cyanide which is volatle and
decomposes o copper which burns wirh gresn
flame.

31. C >—N=N4@—NH2

Aniling yellow
(p-amino a2abenzene ar 4 phany azaaniline}

It 4 & carcinogenie compound and a basic dye.,

32. The main purpose of using leveling bulb is In
agsure that pressnire wirhin the reaction vesscl is
same as thar in the room,

3%, Acidic solution favours dichromat:, whereas
alkaline solution favours chromate.

34, On treatment with dilute 111, Na,CO, and
Ka,50, produce (0, and 80, tespectively. SO,
s an  addified K Or0,  sclution  green
whereas C0, dnes not change the colour of the
snlutorn.

Na (0, + 2HCl —» 2NaCl+ IT,0 ~C0, T
Na,50, + 2HCG — ZNaCl+ H,0 + 80,7
chl—zo; + H?SDJ_ + 350? — KQSE';

crangs yellow + G50, ); + H0
aroeT]



7. Lyophilic sols are prepared by merely dissobring

3B.

0.

41.

A%

euhsrances Hie gelatin, starch i0owalgt while
Lophoic sols are prepared by special methods
such ar peptisaton, oxidation, Teduction ete.
Ferrous mmmoniwm sulphate (Mohe's £alt] 1s
prepared by dissolving fermous sulphate in il
H,80, and then by adding smmonitm sulphate,
(NEL, )50 4+ Fes0 g+ G110 S 2504,

Fe50 - (NH, 1,80, 6HO

Ferrows ammonium sulahale

{Muhrs sabe)

. {i} The mixtute on beating with NaQH liberate a

gas which gives red ppl with alkaline
K,Hgl,, so the gas & MH; and ¥
contains NHJ ion.
NH} + NaOH —— MH;+ Na' + [ID
NH, + 2K Hgl, + 3NaOH -

Hg
G< >1\11-1211— 4KT+ 2HgO -+ 3kl
g

Brown

{ji] The aquecus sohuting of mixture yives #hite
ppr with BaCl,, so it conlains S0F jonk
SO + Ball, — BaS0, + 26

(jii} Mixture on heating with K50 @nd gonc.
HA0, mives red wavours (CrOgele), so
rontains €17 ions-

Al + R0, + AHS0, B— 20040,

fled
+H,50,+ 30,0 + 2505

{iv}Aqueous sdlution of mixture gives biue colour
with EgiFe(G)g], % mbrtuze contains Fe?*
ions,
aFe” PR [Fe(CN) —

Be fFefCN),]; + 6
Elue

Alephiols gives red colour with ceric ammontum
nitrate so, the compound is alrohol
IR —0OH + (NH,Ce(NOy T — >
Lorie amennnilT
mitrate
Ce(NO ), [ROH), + 2N NG,
Fed roloar
The rate of the dizssociadon of hydrogen peroxide
with [~ fon in¢reases by increasing the cone of T
iun and alse in presence of UV light.
Tha anthalne rhanme when ane moke of 2 solute i3

43

¥

45.

46,

giludon, is called enthalpy of soiurion and further

additon of solvenr does o affect it

I+ Cl, — 2RO+ L

I, +CCl, — — wiolet colaur

Mute :  The mxcess of O, should be gvoided rilietgse

the Yayer may heeome voluusess dur: t comversion ofly

1o HIG, .

1o+ 50, 1 810 — 28T 10HEL

Normality equation

i

H Nl
40 geradic add seiwram

Fhamil),y sdlulio:
W
N5 = — x 3
10

2 150
25

1
= 200 ml. of Ll LS T
0

250 ml, of ditondlic a0k = % ®

=30 mL of ¥ MO, solurion
= 30 mb of l-pxalic acid

Thus, the amount of acid used with pyrolusire
= 50 — 20 — 20 mL of N-nxalic acid

Mo, + HS0, — MoS0, + 11,0 + 0]
T

a7

COOH
I o 20 +[0] — 2€0," + 3HO

Rl

. . =7
53 g oxalic acdd = 5 E Mng, = 82 Oy

5o the arpom o oFalic avid wsed = 2% >

1040
=126y
P - ¥
63 i ovalic avid = - Mo,
1.26 g oxalic acid = B7 <126 _narg
2% 63
v Thie aomt of MnD, in 1.5 2 pyrolusite
=087g
- Amount of Mo0, in 100 g pyrojusite
.z 5]1%"_’_; % 100 = 55%)

Becawse It is neerssary to record dara and swirl
the Aack (at constant Tate) simtbtaneoieshy.
In T group precipitaon, WTT.CLis added before
arlding MNHOTT tn decrease the coue of OH™, a5
NH,1 and NEOH dissaciates as foilows

ML = WH;+ L]



NHOH == NH, —OH

LoD dgm
Druc to presence of commen jon, conc of OH
decteages and for IIT group precipifation lesset
cone of OH" is required.
The anthatpy of ionisaton of weak acid Is given
by
LY P Ty = AH fwpch el Sy beset

47,

' ":"-HN AL neid S sy vaech
=—56.1 - {-57.3}= 1.2 kI mol™
ﬁHﬁmﬁsmﬂ) = 1..5 .k-] mD]._l

Henpe, percentage Innisation in 1K solutinn
Ld.5-1.4] "_1 2, 100=20
13

4%, During acetylation ol aniline, the cacessofacetE
anhdyride 2nd proionged healing regitics mthe
formation of diacetyl derivanve.

CeHy _‘ﬂH1+(CHsLG}gﬂ — € TH—COCH,
Anllne acetanilide

+ CHALOOH
Prolonged
le=ating
CH. NHCOCH, ), + CHLCO0
Tiapery! dervadye
40, (1) CuSEy (s] Flg) — Culd0, - S0l
A, - 9121 KT mal™
fii} Cafd S5O + fagl— Cus0, - ATLOag];
AH, =20 1Rk mol ™
B, () wolves e steps :
G CuS0 00+ SHAD — Cay, - SO0,
AHL =
fiv] CusQ, - SH O3+ {aq) - Cus0, EHO0qh

€ HNH—COCHS F [CTLCOR0

AHg =% 20018 kfv mol
we find (Hiy + (iv] = (i)
D0+ {ag) — (agh]
Ally + My s dH,
thus, ter
CuSO {1+ 50,0 —— Cu8l, - SHO0(F]
CTAN, AT - AN,
- -01.21 - [-.20.18)
=-71.03kfmol '

50, £i)Thé midwre with dil H.50, liberated & pas
whick/turrs lime waler miTky aad turbidity
dizuppears with tha passage of excess of 7as,

so the gas is 0, and mixture CONtIins co;

ion.

CDJ +0r I_Dfl]2 -— CECCIS + Hzﬂ
lax Wihico
CaCoy. | HO+ COp, —— CalHGO;D,

Frross Sl::nluhlc

(i) The aqueons snlution of mixture gives white
prt with Nagl soluton and filoate of this
with M5 gives blach ppt thus, myrure
vonlains Bh= ion.

PR, -+ 2Nali  — PLCL + IWNalD,
bl | HoS - » PbS + 2HC

(iii; The aquegus solutinn of mixture on hezting
libarates roddish brown gas, so it should
have NOJ ion.

PNO,), —» PbO+  IND;  + 10,

Red brown gas
fiv) The aquecus soburion with MIT,0H and
cxcess of Na HPO, gives a white crystalline
opt, s0 misure shauld have ionas.
Mgl0, — Ka,HPO, + NELOH —

Mg(NH, PO, |+ Ko 00, + HD
Whire



