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PRACTICAL INORGANIC CHEMISTRY

Identification and Separation of Acidic
Radicals

@

Group I : Salt + dil. H,5O, or dil. HCI.

Carbonate (CO3) :
Na,CO; + H,80, —> Na,SO, + H,0 + CO,T

Salt (Effervescence)

Ca(OH), + CO, —> CaCO; + H,0
Lime water White ppt. (milky)

CaCO_?, + Hzo + C02 —_— Ca(HCO3)2

White ppt. Soluble

Nitrite (NO3) :

2N3N02 + H2804 E— N32504 + 2HN02
Salt Nitrous acid

3HNO, —> H,0 + 2NO + HNO,
2NO + 0, —> 2NO,T
(Brown coloured gas)
Sulphite (S03) :
N32503 + H2804 HN32504 o Hzo s SOzT
Salt
chrzo?‘ + 3802 + HZSO4—)K2504 + Cr2(504)3
(Green)

+ H,0
Na,SO; + BaCl, —> BaSO;l + 2NaCl
Salt White ppt.

Ba503 +2HCl—> Bach + Hzo + SOzT
White ppt. Soluble
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Sulphide ($2°) :
Na,$ + H,80, —> Na,SO, + H,ST
Salt

Pb(CH,COO0), + H,S$ — PbS| + 2CH,COOH
Salt Black ppt.

Soluble  sulphide reacts with sodium
nitroprusside to produce pink violet colour.
Na,$§ + Na, [Fe(CN);NO] — Nay[Fe(CN);NOS]

Sodium nitroprusside

Acetate (CH;COO7):
2CH;COONa + H,S0, —» 2CH;COOH

Pink violet colour

Salt Vinegar smell
+ Na,SO,
3CH;COONa + FeCl; —> (CH,CO0);Fe
Salt Blood red colour
+ 3NaCl

Group II : Salt + conc. H,50, or conc. HCl and heat.

Chloride (CI7) :
2NaCl + H,SO, — Na,SO, + 2HCl
Salt
NH,OH + HCl — NH,Cl + H,0

White fumes
HCI + AgNO; — AgCI + HNO,

White ppt.
Chromyl chloride test : On heating chloride
with K,;Cr,O; and conc. H,S0, a reddish
chromyl chloride (CrO,Cl,) gas is produced
which gives yellow solution with NaOH due




to sodium chromate and on adding acetic
acid, lead acetate solution produces a yellow
precipitate of PbCrO,.
NaCl + H,50, — NaHSO, + HCl
chr207 Sl 2H2504 — 2KHSO4 + 2(:1'03 + HzO
CrO; + 2HCl — CrO,CL T + H,0
Chromyl chloride
(Red vapours)
CrO,Cl, + 4NaOH — Na,CrO, + 2NaCl + 2H,0
Yellow colour
Na,CrO, + (CH;COO), Pb —> PbCrO,l
Yellow ppt.
+ 2CH;3COONa
Bromide (Br') :
NaBr + H,50, —> NaHSO, + HBr
Salt
2HBr + H2504 % BI'Z + 2H20 + SOZ

Brown
Reddish brown bromine gas which turns starch
iodide paper blue due to the liberation of iodine
from starch iodide.
AgNO; + HBr — AgBrl + HNO,

Pale yellow ppt.

AgBr + NH,OH — [Ag(NH3),]Br + 2H,0

Soluble silver ammonium
bromide complex

Todide (I') :

2KI + 2H,S0, — 2KHSO, + 2HI
Salt

2HI + H,50, —» LT + S0, + 2H,0

Violet vapours
On adding AgNO; solution, a yellow ppt. of
Agl is formed which is insoluble in NH,OH.
AgNO; + HI — Agll + HNO;

Yellow ppt.
Nitrate (NO3) : Light brown fumes of nitrogen
dioxide are evolved on heating nitrates with
conc. H;S0O, which intensify on adding Cu
turnings.
NaNO; + H,S0O, — NaHSO,4 + HNO;

4HNO; — 2H,0 + 4NO,T + O,
Light brown fumes
Cu+ 4HNO’3 — CU(NO3)2 S % 2N02 + ZHEO

Dark brown
fumes

Oxalate (C,0%) :
Salt

H,C,0, + [H,50,] —» CO + CO, + H,0
Burns with  turns lime
blue flame water milky

+ [H250,]
Group III : For detection of this group radicals we
need some specific test.
Sulphate (SO?,') :
Na,SO, + BaCl, —> BaSO,{ + 2NaCl

Salt White ppt.
(Insoluble in conc. HNO;)

Phosphate (PO3") :
Ca3(P04}2 + 6HNO3 — 3C&(NO3)2 + 2H3PO4

Salt
H3PO4 + 12(NH4)2MOO4 + 21HN03(C0[15_) 4
Ammonium
molybdate

(NH,);PO12MoO5d + 21NH,NO; + 12H,0
Canary yellow ppt.
Borate (BO?) ;
2Na3BO; + 3H,S0, — 3Na,SO, + 2H;BO;
Salt
H;BO; + 3C,HsOH —> (C,Hs);BO; + 3H,0
Ethyl borate
(Burns with green edged flame)

Fluoride (F) :

2NaF + H2504 — N32504 + HEFE
Salt Hydrofluoric Acid
SiO, + 2H,F, —> SiF, + 2H,0

Silica Silicon tetrafluoride
3SiF, + 4H,0 — H,Si0, + 2H,SiF,
Silicic acid
(Gelatinous white)

Optimist Pessimist Chemist

OB

The glass is
half fulll

The glass is
half empty!

The glass contains :
H20p
Nz
Oz(9)
Arg
COz(g)
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Identification and Separation of Basic Radicals
Group I

i Separate
Original | pil Hcl > AgCl, PbCly, Hg,Cl; (All white) solution Solution containing groups
solution K values of their chlorides are low, hence | from ppt 11, 11, IV, V and VI

K;, > K, and they get precipitated.

H,S

y

-
Group III Group II

Fe(OH); (Reddish brown), Hgi's Pf’j 5523’;3“?((]?13“1‘)'
Cr(OH); (Green), AI(OH); (White) NH OHin |Solution containing » As;53, SnS; (Yellow),

Separate

solution | Sb3S3 (Orange), SnS (Brown)

Common NHy ion from NH,Cl ¢ P d groups IIL IV, V1€ =01 Due to common ion H from
decreases the ionisation of NH4OH thus NH,CI and VI BEY i
- HC], the ionisation of H,S
low (OH"). Hence, only these decreases thus low (52_) Hence
. ' & .
hydroxides Ufl(.m.rer Ksp values are Group IV these sulphides of lower K.,
precipitated. ¢ ZnS (Greenish white), MnS (Buff), values are precipitated.
CoS, NiS (Black) -
Basic medium increases the ionisation %Par_ate Solution containing
4 < 0= solution
Separate HsSin of H,S, .thus hlgh (‘SH ). Hence, these from ppt. groups V and VI
solution | Solution containing presence of sulphides with hlgh \‘falL-lCS of Ky
o ppt.’ groups IV, V and VI NH,O0H undcrgo precipitation. ) (NH,4),CO5 in presence;
of NH,OH
[ G
Na,HPO, Separate BaCOn, SrCO r‘g‘]’c‘é All whi
Group VI }‘ in presence | Solution containing |  solution . a 313 r 3zh a ) 3( KW ltf)
Me(NH, PO, (Whit roup VI rm— ese carbonates have lower Kpvalues
Mg(NH,)PO, (White) | of NH,0H o4 P than that of ng hence, they are
precipitated before Mg?*,
itrimetric Analvsis ; white sodium salt dissolves readily in water to give
itri i ysi 2. A whitesod It dissol dily tertog
e Titrimetric or volumetric analysis is a method of a solution which is neutral to litmus. When silver
finding the volume of one solution which reacts nitrate solution is added to the aforementioned

with a definite amount of another solution.
Strength of a solution : It is the amount of solute in
grams present per litre of the solution.
Strength (g/L) = Normality x Eq. wt.
- Strength (g/L) = Molarity x Mol. mass
Normality equation: N}V, = N,V,
(Solution 1)  (Solution 2)
Molarity equation : M,V n; = M,V,n,
(Solution 1)  (Solution 2)
[ N =M x n, where n = valency factor]
Percentage purity of a given salt

St th of gi 3 1
_ Strength of given sampexloo

- Strength of pure sample

@ Peep InTo Previous Years

1.

@

A solution containing a group-IV cation gives
a precipitate on passing H,S. A solution of this
precipitate in dil. HCI produces a white precipitate
with NaOH solution and bluish white precipitate
with basic potassium ferrocyanide. The cation is
() Co**  (b) Ni*"  (¢) Zn** (d) Mn*'
(JEE Main Online 2017)
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solution, a white precipitate is obtained which does
not dissolve in dil. nitric acid. The anion is

(a) $&  (b) SO} (c) CO¥ (d) CI
(JEE Main 2018)

PracTicaL Orcanic GHEMISTRY

Detection of the Functional Groups

Alcoholic group (—OH linked to aliphatic carbon
chain)
e Cericammonium nitrate test :

2ROH + [(NH,),Ce(NO;)] —>

[CQ(NO3)4R(OH)2J + 2NH4N03

Pink or red colour

e Sodium test: 2ROH + 2Na — 2RONa + H, T

¢ Ester test: ‘
RCOOH + 2R°0OH <2205 5 RCOOR’ + H,0

e Xanthate test: ROH + KOH — ROK + H,0
S
ROK + CS,—>RO—CZ .
S
Yellow ppt.

+




Phenolic group (-OH linked to benzene ring)

e FeCl; test:

FeCl3 + 6C6H50H — 3H+ + [Fe(OC6H5}5J 2 + 3HCI

Neutral Phenol Violet complex

e Liebermann’s nitroso test :
OH OH

NaNO,_ Tautomcrisc\s_
H,S0,” O e
Phenol
N—-OH |phenol

Quinone monoxime

OO

N
p-Nitrosophenol

Indophenol (red)
o ONa*
Indophenol sodium salt (blue)
e Phthalein test:
Organic compound + phthalic anhydride +
conc. H,S0, — phenolphthalein NaOH, pink

cololur complex
Carbonyl group (>C=0)
The presence of a carbonyl group can be confirmed

by treating the organic compound with hydrazine and
observing the formation of hydrazones.

>:o ¥ HzN—NHz—o>: N— NH,

Aldehyde/Ketone Hydrazone
o Tests for aldehyde group :
~  Tollen’s test : RCHO + 2[Ag(NH,),]OH
Aldehyde
——> RCOONH, + 3NH, + H,0 + 2Ag

Silver mirror
~  Fehling’s test : RCHO + 2Cu?* + 50H- ——>
Aldehyde Fehling’s solution
Cu,0,,} + RCOO™ +3H,0
Red ppt.

Benedict’s test : RCHO + 2Cu(OH), + NaOH
—> RCOONa 4 Cu,04 + 3H,0
Red ppt.
—  Schiff’s test :
RCHO + p-Rosaniline hydrochloride —>

(Schiff’s reagent, colourless)
Pink colour
* Tests for ketonic group :
-~ lodoform test :
RCOCHj; + 31, + 4NaOH —> 3Nal + CHI3J'
Yellow ppt.

+ RCOONa + 3H,0

Nitroprusside test :
RCOR + Sod.nitroprusside solution + NaOH
—> Wine red colour complex

Carboxylic group (—COOH)

¢ Ester test:
Conc. H,50,
R - COOH + CH3CH,OH ——=—2=1 RCOOCH,CHj
Carboxylicacid  Ethyl alcohol 2 Ethyl carboxylate
(Ester-fruity smell)
¢ Sodium bicarbonate test :

RCOOH + NaHCO,—>RCOONa + CO,}+ H,0

Carboxylic acid Effervescence
Amino group (—NH,, Primary)
e Carbylamine test :

RNH, + CHCl; + 3KOH -4 RNC + 3KCl + 3H,0

Carbylamine
offensive odour

Aromatic or aliphatic 1° amines give this test.

e Azo-dye test: This test is given by primary aromatic

amines.
<C:)>—NH2 + HNO, + HCl—> N=NCI- +2H,0
Nitrous acid
Aniline Benzenediazonium

chloride
N=N

@ﬁzm-+°i on

Benzenediazonium B-Naphthol
chloride

Nitro group (-NO,)

¢  Mulliken Barker test :

RNO, + 4[H] 22 NHCly P NHOH + H,0

RNHOH + 2[Ag(NH;),JOH —> RNO + 2H,0
+ 4NH, + 2Agl

Orange azo dye

Grey
black ppt.
¢ Ferrous hydroxide test :
RNO, + 6Fe(OH), + 4H,0 —> RNH,
Light green
+ 6Fe(OH) ;1
Brown ppt.

Preparation of Organic Compounds
e Acetanilide: It is prepared by acetylation of aniline.

o 0
ol
{O)—NH,+ CH;—C—0—C—CH, >
o)

I
{O)—NH—C—CH,+CH,COOH
Acetanilide )
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p-Nitroacetanilide : It is prepared by nitration of
acetanilide with nitrating mixture.

NHCOCH; NHCOCH,; NHCOCH,
conc. HNO; NO
+ conc. H,S0, 2
<25°C iF
o-Nitroacetanilide
NOZ (Minor)
p-Nitroacetanilide
(Major)
Dibenzalacetone Benzaldehyde undergoes

condensation with acetone in the presence of
aqueous NaOH to give dibenzalacetone.
2{Q )—CHO + CH,COCH; Ot
Benzaldehyde Acetone
{O)—cu=cucoci=cH<Q)
Dibenzalacetone

Aniline yellow :
benzendiazonium chloride with aniline.

{Q)-N=ncr+ {O)-NH,
{O)-N=N<O)NH, + HCl

Aniline yellow

It is prepared by reaction of

@ Pecp InTo PRevious YEARS N

3.

4,

04

Compound A, CgH (O, is found to react with NaOI
(produced by reacting Y with NaOH) and yields a
yellow precipitate with characteristic smell. A and
Y are respectively

(a) H,C CH,—OH and I,

) { ) cu,—cu;—on and1,
(c) @*(IJH—CI-% and I,
OH

CH,

(d) CH?’@ OH a.nd IZ

Consider the reactions,
Cu [Ag(NH,),I" :
—> A Al Silver mirror
573K OH,
observed
OH, ,
Y
NH,NHCONH,

Identify A, X, Y and Z.

(a) A-Methoxymethane, X-Ethanol, Y-Ethanoic acid,
Z-Semicarbazide

(b) A-Ethanal, X-Ethanol, Y-But-2-enal,
Z-Semicarbazone

(NEET 2018)

(C,HO)
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(c) A-Ethanol, X-Acetaldehyde, Y-Butanone,
Z-Hydrazone

(d) A-Methoxymethane, X-Ethanoic acid,
Y-Acetate ion, Z-Hydrazine (NEET 2017)

5. The correct statement(s) about the following reaction
sequence is(are)

(i) 0, CHCly/
Cumene(CgH ;) — >P >Q + R
(ii) H;0* NaOH (Major) (Minor)
NaOH
PhCHLBr > 5

(a) R is steam volatile

(b) Q gives dark violet colouration with 1% aqueous
FeCl; solution

(c) S givesyellowprecipitatewith2,4-dinitrophenyl-
hydrazine

(d) S gives dark violet colouration with 1% aqueous
FeCl; solution. (JEE Advanced 2016)

6. Positive Tollens’ test is observed for

O

= CHO
@) HoAy, (b) ©/

H

OH 0
© Pb)\n/ Ph d PhAAPh
0
(JEE Advanced 2016)

PracticaL PaysicaL GHEMISTRY

Preparation of Lyophilic and Lyophobic sols
Lyophilic sols are prepared by direct mixing of dispersed
phase with dispersion medium, e.g., starch sol is prepared
by mixing starch in finely powdered form with boiling
water. Colloidal solution of egg albumin is prepared
in cold water because in hot water precipitation of egg
albumin takes place. Lyophilic sols are quite stable and
are not affected by presence of any electrolytic impurity.
Lyophobic sols require special methods of preparation,
e.g., ferric hydroxide sol and aluminium hydroxide sol
are prepared by hydrolysis of their respective chlorides
with boiling water.
FeCl3(m}) 2z 3H20(1) % Fe(OH)3(5) SHCl(mj.)

Red or Brown sol
AlCly(yq) + 3H,0() — Al(OH)3(44,) + 3HCl gy
Colourless
Kinetic Study of Reaction of lodide lon with
Hydrogen Peroxide at Room Temperature
Hydrogen peroxide oxidises iodide ions to iodine in
acidic medium.




slow

H,0, + 21" +2H* =%, 1, + 2H,0
The reaction is observed by adding a known volume of
sodium thiosulphate solution and starch solution to the
reaction mixture. Iodine liberated from KI reacts with
sodium thiosulphate solution and is reduced to iodide ions.
L2800 2 8 60 w31
When thiosulphate ions get completely consumed, liberated
iodine reacts with starch solution to give blue colour.
I, + Starch —— Blue complex
The time elapsed before the appearance of blue colour
gives an idea about the rate of reaction.
If we prepare a number of reaction mixtures with
different concentrations of KI solution, the blue
colour appears first in reaction mixture with highest
concentration of KI which indicates that rate of reaction
is directly proportional to concentration of reactants.

Enthalpy of Neutralisation of Strong acid
and Strong base.

Enthalpy of neutralization of strong acid and strong
base is measured using simple calorimeter consisting
of polythene bottle. Known volumes of standard
solution of an acid and alkali are mixed and change in
temperature is recorded.
Now enthalpy of neutralization can be calculated as :
(W+m) x At x 4.2

k]

N x V(mL)

) (W +m) x At
or Heat of neutralization = ——— ca
X VimL)

Heat of neutralization =

where, W = water equivalent of calorimeter

m = mass of mixture of solution after neutralization
At = change in temperature

N = normality of acid or base under investigation

V = volume of acid or base under investigation in mL.

Variation of Cell Potential in Zn | Zn?* || Cu**|Cu
with Change in Concentration of Electrolytes
(CuSO, and ZnSO,) at Room Temperature

¢ Reduction potential of an electrode increases with
increase in concentration of the electrolyte.

M{;&L) + He ——> M(s)

e In the zinc-copper electrochemical cell, zinc
electrode acts as anode while copper electrode acts
as cathode.

Ecell = Ecathode ~ Eanode

e E_, increases if Egyo4e increases and E;,, 4. decreases.
Thus, higher conc. of Cu?* and lower conc. of Zn**
ions increase the E,, for Zn | Zn* || Cu®* | Cu.

e The relation between concentration of the eletrolyte
and the standard electrode potential, is given in the
form of Nernst equation :

0.059 . [Zn**]
[Cu®"]
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7. The most appropriate method of making egg-
albumin sol is

(a) breakan egg carefully and transfer the transparent
part of the content to 100 mL of 5% w/V saline
solution and stir well.

(b) keep the egginboiling water for 10 minutes. After
removing the shell, transfer the yellow part of the
content to 100 mL of 5% w/V saline solution and
homogenize with a mechanical shaker.

(c) keep the egg in boiling water for 10 minutes. After
removing the shell, transfer the white part of the
content to 100 mL of 5% w/V saline solution and
homogenize with a mechanical shaker.

(d) break an egg carefully and transfer only the
yellow part of the content to 100 mL of 5% w/V
saline solution and stir well.

(JEE Main Online 2016)

8. Which mixture of the solutions will lead to
the formation of negatively charged colloidal
[AgI]I” sol?

(a) 50 mL of 0.1 M AgNO; + 50 mL of 0.1 M KI

(b) 50 mL of 1 M AgNO; + 50 mL of 1.5 M KI

(c) 50 mL of 1 M AgNOj3 + 50 mL of 2 M KI

(d) 50 mL of 2 M AgNO; + 50 mL of 1.5 M KI
(NEET 2019)

Ecen=Eln - log

»  Oxidation of methyl ketones with sodium hypohalite
gives carboxylic acids with one carbon atom less than
the corresponding ketones-haloform reaction.

» Acidified potassium dichromate solution is used
by police to test that a person is drunk or not
which has inorganic colour. The person is asked to
breathe into the solution taken in a test tube. If the
person has consumed alcohol, the orange colour
will change into green colour due to oxidation
of alcohol and reduction of acidified potassium
dichromate to green colour chromium sulphate.

> Tests for Fe** and Fe’* ions : Ferric salts react
with potassium ferrocyanide to give blue ppt.
or colourations due to the formation of ferri-
ferrocyanide or prussian blue.
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