Salt Analysis

SALT ANALYSIS

Analysisaways does not mean breaking of substanceinto itsultimate constituents. Finding out the
nature of substanceand identity of itscongtituentsisa so analysisand isknown asqualitativeanalyss.
Qualitative analysis of inorganic salts means the identification of cations and anions present in the
sdt or amixture of salts. Inorganic salts may be obtained by compl ete or partial neutralisation of acid
with base or vice-versa. In the formation of a salt, the part contributed by the acid is called anion
and the part contributed by the baseis called cation. For example, in the salts CuSO, and NaCl, Cu**
andNa' ionsarecationsand SO,*~and Cl-ionsareanions. Qualitative analysisis carried out on various
scales. Amount of substance employed intheseisdifferent. In macroanaysis, 0.1 to 0.5 g of substance
and about 20 mL of solution is used. For semimicro analysis, 0.05 g substance and 1 mL solution
isneeded whilefor micro analysisamount required isvery small. Qualitative analysisis carried out
through thereactionswhich are easly perceptibleto our sensessuch assight and smell. Such reactions
involve:
(@ Formation of aprecipitate
(b) Changein colour
(© Evolution of gas etc.

Systematic analysis of an inorganic salt involvesthe following steps.
(i) Preliminary examination of solid salt and its solution.
(i) Determination of anionsby reactionscarried out in solution (wet tests) and confirmatory tests.
(i) Determination of cationsby reactions carried out in solution (wet tests) and confirmatory tests.
Although thesetestsare not conclusive but sometimesthey give quite important cluesfor the presence
of certain anionsor cations. Thesetests can be performed within 107'° minutes. Theseinvolve noting
the general appearanceand physical properties, such ascolour, smell, solubility etc. of thesalt. These
are named as dry tests.
Heating of dry salt, blow pipe test, flame tests, borax bead test, sodium carbonate bead test,
charcoal cavity test etc. come under dry tests.
Solubility of asalt in water and the pH of agueous solutions give important information about the
nature of ions present in the salt. If asolution of the salt isacidic or basic in nature, this means that
itisbeing hydrolysed in water. If the solution isbasicin nature then salt may be some carbonate or
sulphide etc. If the solution shows acidic nature then it may be an acid salt or salt of weak base and
strong acid. Inthiscaseit isbest to neutrali se the sol ution with sodium carbonate beforetesting it for
anions.
Gases evolved in the preliminary tests with dil. H,SO,/dil. HCI and conc. H,SO, also give good
indication about the presence of acid radicals (See Tables 1 and 3). Preliminary testsshould always
be performed before starting the confirmatory tests for the ions.
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EXPERIMENT 1.1

Aim

To detect one cation and one anion in the given salt from the following ions:

Cations - Pb**, Cu?*, As™, AI¥, Fe**, Mn*, Ni#*, Zr?*, Co*, Ca*, Sr**, Ba?*, Mg** ,NH,*
Anions - CO,~, §*, SO,#, NO,~, NO,, CI', Br, I, PO,*, CH,COO.

(Insoluble salts to be excluded)

Theory

Two basic principles of great usein the anaysis are:

(i) the Solubility product

(i) the Common ion effect.

When ionic product of asat exceedsits solubility product, precipitation takes place. lonic product
of salt is controlled by making use of common ion effect.

Material Required

* Boiling tube . Asper need

* Test tubes . Asper requirement
» Measuring cylinder ; One

* Test tube stand : One

* Test tube holder : One

* Déelivery tube : One

» Corks . Asper need

* Filter paper . Asper need

» Reagents . Asper need

Step - | : Preliminary Test with Dilute Sulphuric Acid — Inthistest
the action of dilute sulphuric acid (procedureisgiven b ow) onthe

Boiling -
CARENIS

salt is noted at room temperature and on warming.

Carbonate (CO,*), sulphide (%), sulphite (SO,*), nitrite (NO,")
and acetate (CH,COO") react with dilute sulphuric acid to evolve
different gases. Study of the characteristics of thegasesevolved gives
information about the anions. Summary of characteristic properties
of gasesisgivenin Table 1. Fig. 1.1 Testing a Gas
Procedure

(a) Take 0.1 g of the salt in atest tube and add 1-2 mL of dilute sulphuric acid. Observe the change,
if any, at room temperature. If no gasisevolved, warm the content of the test tube. If gasisevolved
test it by using the apparatus shown in Fig.1 and identify the gas evolved (See Table 1).
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Tablel: Preliminary test with dilute sulphuric acid

4 . Inference R
Observations - -
Gas Evolved Possible Anion
A colourless, odourless gas is evolved with 2
brisk effervescence, which turns lime water CO, Carbonate (CO3 )
milky.
Colourless gas with the smell of rotten eggs _ ”
is evolved which turns lead acetate paper H,S Sulphide (S™)

black.

Colourless gas with a pungent smell, like ) .
burning sulphur which turns acidified SO, Sulphite (SO3 )
potassium dichromate solution green.

Brown fumes which turn acidified potassium

iodide solution containing starch solution NO, Nitrite (NO,)
blue.
Colourless vapours with smell of vinegar. CH,COOH

Acetate, (CH,CO0)
vapours )

kVapours turn blue litmus red.

Confirmatory testsfor CO? , S, SO?, NO, and CH,COO

Confirmatory (wet) tests for anions are performed by using water extract when salt is soluble
in water and by using sodium carbonate extract when salt is insoluble in water. Confirmation
of coj‘ is done by using agueous solution of the salt or by using solid salt as such because sodium
carbonate extract containscarbonateions. Water extract ismade by dissolving sdtinwater. Preparation
of sodium carbonate extract is given below.

Preparation of sodium carbonate extract

Take 1 g of salt in a porcelain dish or boiling tube. Mix about 3 g of solid sodium carbonate
and add 15 mL of distilled water toit. Stir and boil the content for about 10 minutes. Cooal, filter
and collect the filtrate in a test tube and label it as sodium carbonate extract.

Confirmatory testsfor acid radicals, which react with dilute sulphuric acid are given in Table 2.
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Table2: Confirmatory testsfor CO., S, SO2',NO, CH,COO™

( Anion Confirmatory Test \

Carbonate (CO@ Take O.l_g of salt in_a test tube, add dilute sglphuric a_cid.
CO, gas is evolved with brisk effervescence which turns lime

water milky. On passing the gas for some more time, milkiness
disappears.

Sulphide (52‘) Take 1 mL of water extract and make it alkaline by adding
ammonium hydroxide or sodium carbonate extract. Add a drop of
sodium nitroprusside solution. Purple or violet colouration appears.

Sulphite (SO2) (@) Take 1 mL of water extract or sodium carbonate extract in a
test tube and add barium chloride solution. A white precipitate
is formed which dissolves in dilute hydrochloric acid and
sulphur dioxide gas is also evolved
(b) Take the precipitate of step (a) in a test tube and add a few
drops of potassium permanganate solution acidified with dil.
H,SO,. Colour of potassium permanganate solution gets

discharged.

Nitrite (NO3) (@) Take 1 mL of water extract in a test tube. Add a few drops of
potassium iodide solution and a few drops of starch solution,
acidify with acetic acid. Blue colour appears.

(b) Acidify 1 mL of water extract with acetic acid. Add 2-3 drops
of sulphanilic acid solution followed by 2-3 drops of
1-naphthylamine reagent. Appearance of red colour indicates
the presence of nitrite ion.

(@) Take 0.1 g of salt in a china dish. Add 1 mL of ethanol and

Acetate, (CH,COO ) 0.2 mL conc. H,SO, and heat. Fruity odour confirms the
presence of acetate ion.

(b) Take 0.1 g of salt in a test tube, add 1-2 mL distilled water,
shake well filter if necessary. Add 1 to 2 mL neutral ferric
chloride solution to the filtrate. Deep red colour appears which

K disappears on boiling and a brown-red precipitate is formed. )

Chemistry of Confirmatory Tests
1. Test for Carbonateion [CO,*]
If thereis effervescence with the evol ution of acolourless and odourlessgas on adding dil. H,SO, to the
solid salt, thisindicatesthe presence of carbonateion.
The gas turns lime water milky due to the formation of CaCO,
Na,CO, + H,SO, — Na, SO, + H,0 +CO,
Ca(OH), + CO, — CaCO, + H,O
If CO, gasis passed in excessthrough lime water, the milkiness disappears due to the formation of
calcium hydrogen carbonate which is soluble in water.
CaCO, + CO, + H,O — Ca(HCO,),
2. Test for Sulphideion [S*]
(@ Withwarmdilute H,SO, asul phide gives hydrogen sulphide gaswhich smellslikerotten eggs. A piece
of filter paper dipped in lead acetate solution turnsblack on exposureto the gas due to theformation of
lead sulphidewhichisblack in colour.
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Na,S + H,SO, — Na,SO, + H_S
(CH,CO0),Pb + H,S — PbS + 2CH,COOH
Lead sulphide
Black precipitate
(b) If the salt issolublein water, take the solution of sdt in water make it alkaline with ammonium
hydroxide and add sodium nitroprusside solution. If it isinsoluble in water take sodium carbonate
extract and add afew dropsof sodium nitroprusside solution. Purple or violet colouration dueto the
formation of complex compound Na,[ Fe(CN) _NOS] confirmsthe presence of sulphideioninthe salt.
Na,S + Na, [Fe(CN).NO] —— Na, [Fe(CN)_NOS]
Sodium nitroprusside Complex of Purple colour

Test for Sulphiteion [SO*]
(a) Ontreating sulphitewithwarm dil. H,SO,, SO, gasisevolved whichissuffocating with the smell of
burning sulphur.
Na,SO, + H,SO, — Na,SO, + H,O + SO,
The gas turns potassium dichromate paper acidified with dil. H,SO,, green.
K,Cr,0, + H,S0, + 380, — K,SO, + Cr,(SO,), + H,O
Chromium
sulphate (green)
(b) Anagueous solution or sodium carbonate extract of the salt producesawhite preci pitate of barium
sulphite on addition of barium chloride solution.
Na,SO, + BaCl, — 2NaCl + BaSO,
White ppt.
This precipitate givesfollowing tests.
() Thisprecipitate on treatment with dilute HCI, dissolves due to decomposition of sulphite
by dilute HCI. Evolved SO, gas can be tested.
BaSO, + 2HCl —— BaCl, + H,O + SO,

(i) Precipitate of sulphite decolourisesacidified potassium permanganate solution.
BaSO, + H,SO, — BaSO, + H,O + SO,
2KMnO, + 3H,S0, — K,SO, + 2MnSO, + 3H,0 + 5 [O]
SO, + H,O +[0] — H,SO,

Test for Nitriteion [NO,]
(8 Ontreating asolid nitritewith dil. H,SO, and warming, reddish brown fumes of NO, gasare evol ved.
Addition of potassum iodide solution to the salt solution followed by freshly prepared starch solutionand
acidification with acetic acid producesblue colour. Alternatively, afilter paper moistened with potassium
iodide and starch solution and afew drops of acetic acid turns blue on exposure to the gas, dueto the
interaction of liberated iodine with starch.
(i) 2NaNO, + H,SO, — Na,SO, + 2HNO,
3HNO, —— HNO, + 2NO + H,O (disproportionation)
2NO + O, — 2NO,
Brown gas
(i) NO,” + CH,COOH —— HNO, + CH,COO"
2HNO, + 2KI + 2CH,COOH —— 2CH,COOK + 2H,0 + 2NO + I,
|, + Starch —— Blue complex
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(b) Sulphanilicacid — 1-naphthylaminereagent test (Griess-llosvay test) : Onadding sulphanilic
acid and 1-naphthylamine reagent to the water extract or acidified with acetic acid, sulphanilic acid
isdiazotised in the reaction by nitrous acid formed. Diazotised acid couples with 1-naphthylamine
to form ared azo-dye.

NO,” + CH,COOH — HNO, + CH,COO~

NH .CH,COO N =N-OOCCH,

+HNO, —> © + 2H,0
SO,H

(Sulphanilic acid
solution)

N =N-0OOCCH,

© ” —>HO SO—N N NH, + CH,COOH

SO,H

Diazotised 1- Naphthyl Red azo-dye
acid amine

Thetest solution should be very dilute. I n concentrated solutionsreaction doesnot proceed beyond
diazotisation.

5. Test for Acetateion [CH,COO]
(a) If thesalt smellslikevinegar ontreatment with dil. H,SO,, thisindicatesthe presence of acetateions,
Teke0.1gof sdtinachinadishand add 1 mL of ethanol. Then add about 0.2 mL of conc. H,SO, and
heat. Fruity odour of ethyl acetate indicatesthe presence of CH,COO~ion.
2CH,COONa + H,SO, — Na,SO, + 2CH,COOH
CH,COOH + CH.OH —— CH,COOCH, + H,O
Ethylacetate
(Fruity odour)
(b) Acetategivesdeep red colour on reaction with neutral ferric chloride solution dueto the formation
of complex ion which decomposes on heating to give Iron (l11) dihydroxyacetate as brown red
precipitate.
6CH,COO™ + 3Fe** + 2H,0 —— [Fe,(OH),(CH,COO0)]* + 2H*
[Fe,(OH),(CH,CO0)J* + 4H,0 —— 3[Fe(OH),(CH,COO)] + 3CH,COOH + H*
Iron(l11)dihydroxyacetate
(Brown-red precipitate)
Step-11 : Preliminary Test with Concentrated Sulphuric Acid If no positive result is obtained from
dil. H,SO, test, take 0.1 g of sdlt in atest tube and 3-4 drops of conc. H,SO,. Observe the change
in the reaction mixturein cold and then warm it. I dentify the gas evolved on heating (see Table 3).



Salt Analysis

Table 3: Preliminary examination with concentrated sulphuric acid

/ Inference \

Observations Gas/Vapours Evolved | Possible Anion

A colourless gas with pungent smell, which ) _
gives dense white fumes when a rod dipped HCI Chloride, (CI')
in ammonium hydroxide is brought near the
mouth of the test tube.

Reddish brown gas with a pungent odour is
evolved. Intensity of reddish gas increases

on heating the reaction mixture after Br, vapours
addition of solid MnO,, to the reaction

mixture. Solution also acquires red colour.

Bromide, (Br )

Violet vapours, which turn starch paper blue
and a layer of violet sublimate is formed on . _
the sides of the tube. Fumes become dense |, vapours lodide, (1)
on adding MnO,, to the reaction mixture.

Brown fumes evolve which become dense
upon heating the reaction mixture after . -
addition of copper turnings and the NO, Nitrate, (NO; )
solution acquires blue colour.

Colourless, odourless gas is evolved
which turns lime water milky and the .
gas coming out of lime water burns with COand CO, Oxalate, (C,0, )

\a blue flame, if ignited. )
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Table4 : Confirmatory testsfor Cl-, Br-, I-, NO , and czoj‘

/ Anion

Confirmatory Test \

Chloride (CI")

(@)

(b)

(©)

Take 0.1 g of salt in a test tube, add a pinch of manganese dioxide
and 3-4 drops of conc. sulphuric acid. Heat the reaction mixture.
Greenish yellow chlorine gas is evolved which is detected by

its pungent odour and bleaching action.

Take 1 mL of sodium carbonate extract in a test tube, acidify it
with dil. HNO, or take water extract and add silver nitrate solution.
A curdy white precipitate is obtained which is soluble in
ammonium hydroxide solution.

Take 0.1 g salt and a pinch of solid potassium dichromate in a test
tube, add conc. H,SO,, heat and pass the gas evolved through

sodium hydroxide solution. It becomes yellow. Divide the solution
into two parts. Acidify one part with acetic acid and add lead
acetate solution. A yellow precipitate is formed. Acidify the second
part with dilute sulphuric acid and add 1 mL of amyl alcohol
followed by 1 mL of 10% hydrogen peroxide. After gentle shaking
the organic layer turns blue.

Bromide (Br)

(@)
(b)

(©)

Take 0.1 g of salt and a pinch of MnQ, in a test tube. Add 3-4 drops

conc.sulphuric acid and heat. Intense brown fumes are evolved.
Neutralise 1 mL of sodium carbonate extract with hydrochloric acid
(or take the water extract). Add 1 mL carbon tetrachloride (CCl,)/

chloroform (CHCI;)/ carbon disulphide. Now add an excess of
chlorine water dropwise and shake the test tube. A brown colouration
in the organic layer confirms the presence of bromide ion.

Acidify 1 mL of sodium carbonate extract with dil. HNO,

(or take 1 mL water extract) and add silver nitrate solution. A pale

yellow precipitate soluble with difficulty in ammonium hydroxide
solution is obtained.

lodide (1)

(@)

(b)

Take 1 mL of salt solution neutralised with HCI and add 1 mL
chloroform/carbon tetrachloride/carbon disulphide. Now add an
excess of chlorine water drop wise and shake the test tube. A violet
colour appears in the organic layer.

Take 1 mL of sodium carbonate extract acidify it with dil. HNO,

(or take water extract). Add, silver nitrate solution. A yellow
precipitate insoluble in NH,OH solution is obtained. /

Anion

] I
Confirmatory Test

*Nitrate (NO; )

Take 1 mL of salt solution in water in a test tube. Add 2 mL of conc. H,SO,

and mix thoroughly. Cool the mixture under the tap. Add freshly prepared
ferrous sulphate along the sides of the test tube without shaking. A dark
brown ring is formed at the junction of the two solutions.

Oxalate (C,0,”)

(@) Take 1 mL of water extract or sodium carbonate extract acidified
with acetic acid and add calcium chloride solution. A white
precipitate insoluble in ammonium oxalate and oxalic acid solution
but soluble in dilute hydrochloric acid and dilute nitric acid is formed.

(b)

Take the precipitate from test (a) and dissolve it in dilute H,SO,. Add
very dilute solution of KMnO, and warm. Colour of KMnO solution

is discharged. Pass the gas coming out through lime water. The lime
water turns milky.
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Chemistry of Confirmatory Tests
Test for Chloride ion [ClT]
(@ If ontreatment with warm conc. H,SO, the salt gives acol ourl essgaswith pungent smell or if thegas
which gives densewhite fumeswith ammoniasolution, then the salt may contain Cl~ionsand thefollowing
reaction occurs.
NaCl + H,SO, — NaHSO, + HCI
Sodium Hydrogen chloride
hydrogen sulphate  Colourless gas
HCl + NH, — NH,CI
Ammonium chloride
White fumes
(b) If asdlt giveseffervescence on heating with conc. H,SO, and MnO, and alight greenish yellow
pungent gasis evolved, this indicates the presence of Cl-ions.
MnQO, + 2NaCl + 2H,S0, — Na,SO, + MnSO, + 2H,0 + Cl,

(c) Sdlt solution acidified with dilute HNO, on addition of silver nitrate solution givesacurdy white
precipitate soluble in ammonium hydroxide solution. Thisindicates the presence of Cl~ionsin the
st
NaCl + AgNO, —— NaNO, + AgCl
Silver chloride
(White precipitate)

AgCl + 2NH,OH — [Ag(NH,),]CI + 2H,0
Diammine silver (I)
chloride
(d) Mix alittle amount of salt and an equal amount of solid potassium dichromate (K,,Cr,O.) inatest
tubeand add conc. H,SO, toit. Heat the test tube and passthe evol ved gasthrough sodium hydroxide
solution. If ayellow solution isobtained, divide the solution into two parts. Acidify thefirst part with
acetic acid and then add lead acetate solution. Formation of ayellow precipitate of lead chromate
confirms the presence of chlorideionsin the salt. Thistest is called chromyl chloride test.
4NaCl + K Cr,0O, + 6H,S0, — 2KHSO, + 2CrO,Cl, + 4NaHSO, + 3H,0
(Chromyl
chloride)
CrO.Cl, + 4ANaOH —— Na,CrQ, + 2NaCl + 2H,0

(CH,COO),Pb + NalrO, —— PbCrO, + 2CH,COONa
Sodium Lead chromate
chromate (Yellow precipitate)
Acidify the second part with dilute sul phuric acid and add small amounts of amyl acohol and then
1 mL of 10% hydrogen peroxide solution. On gentle shaking organic layer turns blue. CrO,* ion
formed in thereaction of chromyl chloride with sodium hydroxide reacts with hydrogen peroxideto
form chromium pentoxide (CrO,) (Seestructure) which dissolvesin amyl acohol to giveblue colour.

O O Structure of
CrO> +2H* +2H,0, —» CrQ, + 3H,0 /Cr\:o chromium pentoxide

O
Chromium ¢

pentoxide
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Test for Bromideion (Br-)
If on heating thesalt with conc. H,SO, reddish brown fumes of bromine areevolved in excess, thisindicates
the presence of Br-ions. Thefumesget intensfied on addition of MnQO,,. Brominevapoursturn starch paper
ydlow.

2NaBr + 2H,S0, — Br, + SO, + Na,SO, + 2H,0

2NaBr + MnO, + 2H,50, — Na,SO, + MnSO, + 2H,0 + Br,
(@ Add 1 mL of carbon tetrachloride (CCl,)/chloroform (CHCI,) and excess of freshly prepared
chlorinewater dropwiseto the salt solutionin water or sodium carbonate extract neutralised with dilute
HCI. Shake thetest tube vigorously. The appearance of an orange brown colouration in the organic
layer due to the dissolution of brominein it, confirms the presence of bromide ions.

2NaBr + Cl, — 2NaCl + Br,

(b) Acidify thesodium carbonate extract of thesalt with dil. HNO,. Add silver nitrate (AgNO,) solution
and shakethetest tube. A pae yellow precipitate isobtained which dissol vesin ammonium hydroxide
with difficulty.

NaBr + AgNO, — NaNO, + AgBr

Silver bromide
Pale yellow precipitate
3. Ted for lodideion (1)
(@) If on heating the salt with conc. H,SO, , deep violet vapourswith apungent smell areevolved. These
turnsstarch paper blue and aviolet sublimateisformed on the Sdesof thetest tube, it indicatesthe presence
of I7ions. SomeHI, sulphur dioxide, hydrogen sulphide, and sulphur area soformed dueto thefollowing
reactions.
2Nal + 2H,S0,——>Na,SO, + SO, + 2H,O0 + 1,
|, + Starch—— Blue colour
solution

Nal + H,S0,—»NaHSO, + HI
2HI + H,S0,—>2H,0 + |, + SO,
6Nal + 4H,S0,—>3I, + 4H,0 + S + 3Na,SO,

8Nal + 5H,S0, —4l, + H,S + 4Na,SO, + 4H,0
On adding MnO, to the reaction mixture, the violet vapours become dense.

2Nal + MnO, + 2H,S0,— 1, + MnSO, + Na,SO, + 2H,0
(b) Add 1 mL of CHCI,, or CCl, and chlorinewater in excessto the salt solution in water or sodium
carbonate extract neutralised with dil.HCI and shake the test tube vigorously. Presence of violet
colouration in the organic layer confirms the presence of iodide ions.

2Nal + Cl, — 2NaCl + 1,
lodine dissolvesin the organic solvent and the solution becomes violet.
(c) Acidify sodium carbonate extract of the salt with dil. HNO, and add AgNO, sol ution. Appearance
of ayellow precipitate insoluble in excess of NH,OH confirms the presence of iodide ions.

Nal + AgNO,—— Agl + NaNO,

silver iodide
(Yellow precipitate)
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(a) If on heating the sdt with conc. H,SO, light brown fumesare evolved then heat asmall quantity of
the given salt with few copper turningsor chipsand conc. H,SO,. Evolution of excess of brown fumes
indicatesthe presence of nitrate ions. The solution turnsblue due to the formation of copper sulphate.

NaNO, + H,SO, —— NaHSO, + HNO,

4HNO,——4NO, + O, + 2H,0

2NaNQ, + 4H,SO, + 3Cu—— 3CuS0O, +Na,SO, + 4H,0 + 2NO

Copper sulphate
(Blue)
2NO + O, —> 2NO,
(Brown fumes)

(b) Take1 mL of an agueoussolution of thesalt and add 2 mL conc. H,SO, dowly. Mix the solutions
thoroughly and cool the test tube under the tap. Now, add freshly prepared ferrous sul phate solution
along the sidesof thetest tubedropwise so that it formsalayer onthetop of theliquid already present
inthetest tube. A dark brown ringisformed at the junction of the two solutions dueto the formation
of nitroso ferroussulphate (Fig. 1.2). Alternatively first ferrous sulphateis added and then concentrated
sulphuric acid is added.

Fig. 1.2 : Formation of brown ring

NaNO, + H,SO,—— NaHSO, + HNO,
6FeSO, + 3H,S0, + 2ZHNO,— 3Fe,(SO,), + 4H,0 + 2NO
FeSO, + NO — [Fe(NO)]SO,
Nitroso ferrous sulphate
(Brown)
Test for Oxalateion [C,0,7]
If carbon dioxide gasaong with carbon monoxide gasisevolved in the preliminary examination with
concentrated sulphuric acid, this gives indication about the presence of oxalateion.
Na,C,0, + Conc.H,SO,——>Na,SO, + HO + CO, T +CO T
Oxalate is confirmed by the following tests:
(a) Acidify sodium carbonate extract with acetic acid and add calcium chloride solution. A white
precipitate of calcium oxaate, insolublein ammonium oxalate and oxalic acid solution indicatesthe
presence of oxalate ion.
CaCl, + Na,C,0, — CaC,0, + 2NaCl
Calcium oxalate
(White precipitate)
(b) KMnO, test
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Filter the precipitate fromtest (a). Add dil. H,SO, to it followed by dilute KMnO, solutionand warm.
Pink colour of KMnO, is discharged:
CaC,0O, + H,SO,— CaSO, + H,C,0,
Calcium sulphate Oxalic acid
2KMnQ, + 3H,S0, + 5H,C,0,—— 2MnSO, + K, SO, + 8H,0 + 10CO,
Passthe gas evolved through lime water. A white precipitate isformed which dissolves on passing
the gas for some more time.

Step-111 : Test for Sulphate and Phosphate

If no positivetestisobtained in Steps-I and 11, then testsfor the presence of sulphate and phosphate

ions are performed. These tests are summarised in Table 5.
Table5: Confirmatory testsfor Sulphate and Phosphate

- _ ~N
lon Confirmatory Test

Sulphate (50;) | (@) Take 1 mL water extract of the salt in water or sodium carbonate and
after acidifying with dilute hydrochloric acid add BaCl, solution.

White precipitate insoluble in conc. HCI or conc. HNOj; is obtained.

(b) Acidify the aqueous solution or sodium carbonate extract with acetic
acid and add lead acetate solution. Appearance of white precipitate

confirms the presence of 8042_ ion.

Phosphate (PO%) | (a) Acidify sodium carbonate extract or the solution of the salt in water
with conc. HNO4 and add ammonium molybdate solution and heat

L to boiling. A canary yellow precipitate is formed. )

1. Test of Sulphateions[SO,*]
(a) Aqueoussolution or sodium carbonateextract of the salt acidified with acetic acid on addition of barium
chloridegivesawhite precipitate of barium sulphateinsolublein conc. HCI or conc. HNO.,.
Na,SO, + BaCl,——BaS0O, + 2NaCl
Barium sulphate
(White precipitate)

(b) Sulphate ionsgive white precipitate of lead sul phate when agueous sol ution or sodium carbonate
extract neutralised with acetic acid is treated with |ead acetate solution.
Na,SO, + (CH,CO0),Pb —— PbSO, + 2CH,COONa
Lead sulphate
(White precipitate)
2. Test for Phosphateion [PO,*]
(@) Add conc. HNO, and ammonium mol ybdate solution to the test sol ution containing phosphateions
and bail. A yelow colouration in solution or acanary yelow precipitate of ammonium-phosphomolybdate,
(NH,),[P(M0,O,),] isformed. Each oxygen of phosphate has been replaced by Mo,O, , group.
Na,HPO,+12(NH,), MoO, + 23HNO,— (NH ),[P(M0,0,) ] + 2NaNO, + 21INH ,NO, + 12H.0
Canary ydlow
precipitate
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HEATING DEVICES

Heating during the [aboratory work can be done with thehelp of agasburner, spirit lamp or akerosene
lamp. Thegasburner used in thelaboratory isusually Bunsen burner . Various partsof Bunsen burner
are shown in Fig. The description of these partsis asfollows:

(A) Partsof Bunsen Burner
1. TheBase

Heavy metallic baseisconnected to aside tube called gastube. Gasfrom the source entersthe burner
through the gastube and passesthrough asmall hole called Nipple or Nozzle and entersinto the burner
tube under increased pressure and can be burnt at the upper end of the burner tube.

2. The Burner Tube

Itisalong metdllic tube having two holesdiametrically oppositeto each other near thelower end which
formtheair vent. Thetube can be screwed at the base. The gascoming from the nozzle mixeswith the
air coming throughtheair vent and burnsat itsupper end.

3. TheAir Regulator

Itisashort metdlic cylindricd deevewith two holesdiametrically oppositeto each other. Whenit isfitted
to the burner tube, it surroundstheair vent of the burner tube. To control theflow of air throughthear
vent, szeof itsholeisadjusted by rotating the sleeve.

)
—
| Burner tube , _Burnertube__x §
=
5
_Air holes g
Alr regulator Air regulator A rod i
. 5 i ir sucked in
Air vent - 3 Nipple—_ -. o - through vent
— = Gas

Base

Fig. Bunsen burner Fig. Parts of Bunsen barner

If theair vent isclosed and the gasisignited, theflamewill belarge and luminous (smoky and yellow in
colour). Thelight emitted by theflameisduetotheradiationsgiven off by thehot carbon particlesof partidly
burnt fuel. Thetemperature of theflameinthisstuationislow. If adjustment of deeve on ventissuchthat
gasmixedwith arr isfedinto theflame, theflame becomeslessluminousand findly turnsblue. Whenthe
flow of ariscorrectly adjusted, thetemperature of theflamebecomesquitehigh. Thisiscaled non-luminous
flame. Various zonesof flameare shown below in Fig.
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Middle blue cone

Threedistinctly visible parts of the Bunsen flame are described bel ow :

-\ Upper oxidising zone (f)
Non-luminous purplish
mantle combustion of gas | .
is most complete. .

Upper reducing zone (e) _

“~s+—=—++|— Hottest portion of flame (d)

Middle blue cone. Not as hot as D it abote the Bl vors

outer cone because msu_ﬂ?cient
oxygen is mixed with the gas. __
This can take oxygen away |

Jrom the oxides and is called a

n—Lower oxidising zone (¢
reducing flame. e “

Inner dark cone Lower reducing zone (b) | gg I:S;OHZE - lfm;l}?taa ﬂamz
Lowest temperature zone (a)—% ' of unburnt gas and air
c Lcoming from the barrel.

(B)

@)

(if)

(iii)

Fig. 1.13 : Zones of flame of Bunsen burner

PRINCIPAL PARTS OF BUNSEN FLAME

The Inner Dark Cone, A EC

Thisisinnermost dark cone, whichisjust abovetheburner tube. It conssts of unburnt gases. Thiszone
isthe coldest zone of the flame and no combustion takes place here.

The Middle BlueCone, ADCEA

Thisismiddlepart of theflame. Thisbecomesluminouswhentheair vent isdightly closed. Luminosity
of this part is due to the presence of unburnt carbon particles produced by decomposition of some
gas. These particles get heated up to incandescence and glow but do not burn. Since the combustion
isnot complete in this part, the temperature is not very high.

The Outer Non-luminous Mantlee ABCD A

Thisispurplish outer cone. Itisthe hottest part of the flame. It isin direct contact with theatmosphere
and combustion is quite complete in this zone.

Bunsen identified sx different regionsin these three principal partsof the flame:

The upper oxidisng zone (f)

Itslocationisin thenon-luminoustip of theflamewhichisin theair. In comparison toinner portions of
theflamelarge excessof oxygenispresent here. Thetemperatureisnot ashigh asin region (c) described
bd ow. It may be used for all oxidation processesin which highest temperature of theflameisnot required.
Upper reducing zone (e)

Thiszoneisat thetip of theinner blue coneand isrichinincandescent carbon. Itisespecialy useful for
reducing oxideincrustationsto the metals.

Hottest portion of flame (d)

Itisthefusion zone. It liesat about one-third of the height of the flame and is gpproximately equidistant
frominsde and outside of the mantlei.e. the outermost cone of the flame. Fusibility of the substance
can betested inthisregion. It can also be employed for testing relative volatility of substancesor a
mixture of substances.
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(iv) Lower oxidising zone (c)
Itislocated on the outer border of the mantle near the lower part of theflame and may be used for the
oxidation of substances dissolved in beadsof borax or sodium carbonate etc.

(v) Lower reducing zone (b)

It isgtuated intheinner edge of the outer mantlenear to the blue cone and herereducing gases mix with
the oxygen of theair. Itisaless powerful reducing zonethan (€) and may be employed for the reduction
of fused borax and Smilar beads.

(V) Lowest temperature zone (a)

Zone(a) of theflamehaslowest temperature. Itisusedfor testing vol atile substancesto determinewhether
they impart colour to theflame.

(C) STRIKING BACK OF THE BUNSEN BURNER

Striking back isthe phenomenon in which flametravel sdown the burner tube and beginsto burn at the
nozzle near the base. Thishappenswhen ventsarefully open.Theflow of much air and lessgasmakes
theflamebecomeirregular and it strikes back.

Thetube becomesvery hot and it may produce burnson touching. Thismay melt attached rubber tube
aso. If it happens, put off theburner and cool it under thetap and light it again by keepingtheair vent
partially opened.

SPIRIT LAMP

If Bunsen burner isnot avail ablein thelaboratory then spirit lamp can beused for heating. Itisadevise
in which one end of awick of cotton thread is dipped in a spirit container and the other end of the
wick protrudes out of the nozzle at upper end of the container. Spirit rises upto the upper end of the
wick dueto the capillary action and can be burnt. The flame is non luminous hence can be used for
al heating purposesin the laboratory. To put off the lamp, burning wick is covered with the cover.
Never try to put off the lighted burner by blowing at the flame.

Fig. 1.14 : The spirit lamp

KEROSENE HEATING LAMP

A kerosene lamp has been developed by National Council of Educational Research and Training
(NCERT), which isaversatile and cheaper substitute of spirit lamp. It may be used in laboratories
asasourceof heat whereever spirit and gasburner arenot available. Partsof kerosenelamp are shown
inFig.
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Working of the Kerosene Lamp

Morethan haf of the container isfilled with kerosene. Outer deeveisremoved for lighting thewicks. As
the outer deeveisplaced back in position, the flamesof four wicks combineto form abig soot-free blue
flame

The lighted heating lamp can be put off only by covering the top of the outer sleeve with a metal
or asbestos sheet.

~__—Cap Jfor inner sleeve

— Inner sleeve

— QOuter sleeve T - Wick holder

coococo0000
0000060060

90000000 B
W\eoocoocogao \

N\ LAY

| __——Sleeve holding base

——————Spacer T Wicks
) Insulator

- Lid of kerosene container

A

__—Kerosene container

Fig. 1.15 : Parts of Kerosene Heating Lamp

SYSTEMATIC ANALYSIS OF CATIONS
The tests for cations may be carried out according to the following scheme.
Step - | : Preliminary Examination of the Salt for Identification of Cation
1. Colour Test
Observethecolour of the sdt carefully, which may provideuseful information about the cations. Table 6
givesthe characterigtic colours of the saltsof somecations.
Table 6 Characterigtic colours of the some metal ions

( lon Confirmatory Test )
Light green Fe''
Yellowis Brown Fe'"
Blue cu”
Bright green Ni”*
Blue, Red Violet, Pink co’’
L Light pink Mn”" J

2. Dry Heating Test
(i) Take about 0.1 g of the dry salt in aclean and dry test tube.
(ii) Heat the above test tube for about one minute and observe the colour of the residue when it is
hot and also when it becomes cold. Observation of changes givesindications about the presence of
cations, which may not be taken as conclusive evidence (see Table 7).
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Table 7 : Inferences from the colour of the salt in cold and on heating

( Colour when cold Colour when hot Inference )
Blue White cu”’
Green Dirty white or yellow Fe”"
White Yellow zZn”
Pink Blue Co”"

3. FlameTest
Thechloridesof several metalsimpart characteristic colour to the flame becausethey arevolatilein
non-luminousflame. Thistest isperformedwith the help of aplatinumwireasfollows:

() Makeatiny loop at oneend of aplatinum wire.

@) To clean the loop dip it into concentrated hydrochloric acid and hold it in a non-luminous flame
(Fig. 1.3).

(@) Repeat gep (i) until the wireimparts no colour to theflame.

(iv) Put2-3dropsof concentrated hydrochloric acid on acleanwatch glassand make apaste of asmall quantity

of thesdltinit.
(v) Dipthecleanloop of the platinumwireinthispaseandintroducetheloopinthe non-luminous (oxidising)
flame(Fig. 1.3).
(M)  Observethecolour of theflamefirg with the naked eye and then through ablue glassand i dentify the metal
ionwith the help of Table8.
e re—
@ '
(b} (e
m——
d
Fig. 1.3 : Performing flame test
Table 8 : Inference from the flametest
r ™
Colour fo the flame Colour of the flame Inference
observed by naked eye |observed through blue glass
Green flame with Same colour as observed cu”’
blue centre without glass .
Crimson red Purple Sr
Apple green Bluish green Ba”"
Brick red Green ca’
- g
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Borax Bead Test

Thistestisemployed only for coloured saltsbecause borax reects

with metd sdtsto form metal boratesor metds, which

have characteristic colours.

(i) To perform thistest make aloop at the end of the platinum ] 'a\ |
wire and heat it in aflametill it isred hot. ﬁ inl G ()

(ii) Dipthehot loop into borax powder and heat it again until
borax formsacolourlesstransparent bead ontheloop. Before i 3. Bora BEAEEsE

dipping theborax bead inthetest salt or mixture, confirm that (a) Heating in reducing
the bead is transparent and colourless. If it is coloured this flame (b) Heating in
meansthat, the platinum wireisnot clean. Then makeafresh oxidising flame

bead after cleaning the wire.
(iii) Dip the bead in asmall quantity of the dry sat and again hold it in the flame.
(iv) Observe the colour imparted to the bead in the non - luminous flame aswell asin the luminous
flame while it is hot and when it is cold (Fig. 1.4).
(v) Toremovethebead from the platinum wire, heat it to rednessand tap the platinum wire with your
finger. (Fig.1.5).
On heating, borax |osesits water of crystallisation and decomposes to give sodium metaborate and
boric anhydride.

NaB,0, .10H,0——NaB,O, + 10H,0

Borax

NaB,0O, — 2NaBO, + B,0,

Sodium metaborate  Boric anhydride

On treatment with metal salt, boric anhydride forms metaborate of the metal which gives different
coloursinoxidising and reducing flame. For example, in the case of copper sul phate, following reactions
occur. .

CUSO4 + 8203 Non-lumin ousflame N CU(BOz)z + 803

Cupric metaborate
Blue-green

Two reactions may take place in the reducing flame:

(i) The blue Cu(BO,), is reduced to colourless cuprous metaborate as follows:

2Cu(BO,), + 2NaBO, + C —Lumnastare_, 20O, + Na,B,0, + CO

or  (ii) Cupric metaborate may be reducedto metallic copper and the bead appearsred and opagque.

2Cu(BO,), + 4ANaBO, + 2C —Lumnawtare_, 50y + 2NaB,0, + 2CO

The preliminary identification of metal ion can be made from Table 9.

Borax
bead

Fig. 1.5 : Removing borax bead
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Table 9 : Inference from the borax bead test

( Heating in oxidising Heating in reducing h
(non-luminous) flame (luminous) flame
Colour of the salt bead Colour of the salt bead Inference
In cold In hot In cold In hot
Blue Gren Red opaque | Colourless cu”
Reddish brown Violet Grey Grey Ni”*
Light violet Light violet Colourless | Colourless Mn®’
. 3+
Yellow Yellowish brown Green Green Fe
S/

Charcoal Cavity Test

Metdllic carbonate when heated in acharcod cavity decomposesto give corresponding oxide. Theoxide
appearsasacoloured residuein the cavity. Sometimes oxide may bereduced to metal by the carbon of
the charcod cavity.

The test may be performed as follows:

(i) Makeasmall cavity in acharcoal block with the help of a charcoal borer [Fig.1.6 (a)].

(i) Fill the cavity with about 0.2 g of the salt and about 0.5 g of anhydrous sodium carbonate.

fa)
Fig. 1.6 : (@) Making charcoal cavity (b) Heating salt in the cavity

(i) Moistenthesdtinthecavity with oneor two dropsof water, otherwisesat/mixturewill blow away.
(iv) Useablowpipeto heat the salt in aluminous (reducing) flame and observe the colour of oxide/
metallic bead formed in the cavity both when hot and cold[ Fig. (1.6 b)]. Obtain oxidising and reducing
flame as shown in Fig. 1.7 aand b.

(v) Always bore afresh cavity for testing the new salt.

Fig. 1.7 : Obtaining oxidising and reducing flame
(a) Oxidising flame; and (b) Reducing flame
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When test isperformed with CuSO,, thefollowing change occurs.
Heat
CuSO, +Na,CO, — > CuCO, +Na,SO,
CuCO, —=— CuO + CO,

Cu0 +C —=> Cu+ CO
Red colour

In case of ZnSO4:

Heat
ZnSO4 +NaZCO3 —_— ZnCO3 +NaZSO4

ZnCO, —=— ZnO + CO,
Yellow when hot,
White when cold
Themetal ion can beinferred from Table 10.
Table 10 : Inference from the charcoal cavity test

s ~

Observations Inference
Yellow residue when hot and grey metal when cold Pb**
White residue with the odour of garlic As’
Brown residue cd”
Yellow residue when hot and white when cold 7nt

6. Cobalt Nitrate Test
If theresidueinthe charcod cavity iswhite, cobalt nitratetest is performed.
() Treat theresiduewithtwo or three drops of cobalt nitrate solution.
(i) Heat it srongly in non-luminous flame with the help of ablow pipe and observe thecol our of the
residue.
On heeting, cobalt nitrate decomposesinto cobdt (11) oxide, which givesacharacteristic colour with metal
oxidepresentin the cavity.
Thus, with ZnO, Al,O, and MgO, thefollowing reactions occur.

2Co(NO,), ———> 2C00+ 4NO, + O,
CoO + ZnO—— Co00.Zn0O
Green
CoO + MgO—— Co0O. MgO
Pink
CoO +Al,O,—— Co0. ALLO

Blue

3
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Step-11 : Wet Testsfor Identification of Cations

The cationsindicated by the preliminary testsgiven above are confirmed by systematic analysisgiven

below.

Thefirst essential step isto prepareaclear and transparent solution of the salt. Thisiscalled original

solution. It is prepared asfollows:

Preparation of Original Solution (O.S.)

To preparethe original solution, following steps arefollowed one after the other in asystematic order.

In case the salt does not dissolve in a particular solvent even on heating, try the next solvent.
Thefollowing solvents are tried:

1. Takealittleamount of the salt in aclean boiling tube and add afew mL of distilled water and
shakeit. If thesalt doesnot dissolved, heat the content of the boiling tubetill the salt completely
dissolves.

2. Ifthesdtisinsolubleinwater asdetailed above, take fresh salt in aclean boiling tube and add
afew mL of dil.HCI toit. If the sdt isinsolublein cold, heat the boiling tube till the salt is
compl etely dissol ved.

3. If the salt does not dissolve either in water or in dilute HCI even on heating, try to dissolveit
in afew mL of conc. HCI by heating.

4. |If salt does not dissolve in conc. HCI, then dissolveit in dilute nitric acid.

5. If salt doesnot dissolve even in nitric acid then amixture of conc. HCl and conc. HNO, inthe
ratio 3: listried. Thismixtureiscalled aquaregia. A salt not solublein aguaregiaisconsidered
to be an insoluble salt.

Group Analysis

(I) Analysisof Zero group cation (NH,* ion)

(@ Take0.1gof stinatest tubeandadd 1-2 mL of NaOH solutiontoit and hest. If thereisaamel

of ammonia, thisindicatesthe presenceof ammoniumions. Bringaglassrod dipped in hydrochloric acid

near the mouth of thetest tube. Whitefumes are observed.

(b) Passthegasthrough Nessler’sreagent. Brown precipitate isobtained.

Chemistry of Confirmatory Testsfor NH,* ion
(@) Ammonia gas evolved by the action of sodium hydroxide on ammonium salts reacts with
hydrochloric acid to give ammonium chloride, which is visible as dense white fume.
(NH,,SO, + 2NaOH —Na,SO, + 2NH, + 2H,0
NH, + HCl — NH CI
On passing the gasthrough Nessler’ sreagent, abrown colouration or aprecipitate of basic mercury(l1)
amido-iodineisformed.
2K [Hal,] + NH, + 3KOH —— HgO.Hg(NH,)I + 7K1 + 2H,0
Basic mercury (11)
amido-iodine
(Brown precipitate)
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For theanayssof cationsbe onging togroups|-V1, thecationsare precipitated from the origina solution
by usng thegroup reagents (see Table 1.11) according to the scheme shown intheflow chart given beow:
The separation of all the six groupsisrepresented asbelow :

Flow Chart*

Original Solution
| dil. HCI

Precipitate, Group |

(Pb™) as chloride

v

If no precipitate is formed

v

Precipiate, Group Il

(Pb”", cu”, As™)
as sulphides

Pass H,S gas l
v

If no precipiate, take original solution

Heat original solution with conc.
HNO,, cool and add solid
NH,CI + NH,OH solution in excess

v

Precipiate, Group 11l
(Fe3+, AI3+) as hydroxides

\
If no precipitate
Pass H,S

!

Precipiate, Group IV

(Co”", Ni*", Mn”", zn™)
as sulphides

\4
If no precipiate, take original solution

Add NH,OH and
solid (NH,), CO,

l

Precipiate, Group V

(Ba2+, Sr2+, Ca2+)
as carbonates

\4

If no precipitate, take original

solution to test Group VI,
2+

Mg

Table 11 : Group reagentsfor precipitating ions

~
Group Cations* Group Reagent

Group zero NH4+ None

Group - | P Dilute HCI

Group - 11 sz+, Cu2+, A H,S gas in presence of dil. HCI

Group - 111 A Fe® NH,OH in presence of NH,CI

Group - IV C02+, Ni2+, Mn2+, 7n2* H,S in presence of NH,OH

Group - V Ba~" s ca” (NH,),CO, in presence of NH,OH

- 2 None

S Group - VI Mg )
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(1) Analysisof Group-I cations
Takeasmall amount of origina solution (if preparedinhot conc. HCI) in atest tubeand add cold water
toitand cool thetest tube under tap water. If awhite precipitate appears, thisindicates the presence of
Pb?* ionsin group—1. Onthe other hand, if the original solution isprepared in water and on addition of
dil. HCI, awhite precipitate appears, thismay also be Pb?*. Confirmatory tests are described below in
Table12.
Table 12 : Confirmatory testsfor Group-I cation (Pb?")

Experiment Observation

Dissolve the precipiate in hot water and divide the hot
solution into three parts,

1. Add potassium idoide solution to the first part. A yellow precipiate is obtained.
2. To the second part add potassium chromate A yellow precipitate is obtained which is
solution. soluble, in NaOH and insoluble in

ammonium acetate solution.

3. To the thrid part of the hot solution add few drops | A white precipitate is obtained which is
of alcohol and dilute sulphuric acid. soluble in ammonium acetate solution. D

N
Chemistry of the Confirmatory Tests of Pb?" ions
Lead is precipitated as lead chloride in the first group. The precipitate is soluble in hot water.
1. Onadding potassiumiodide (K1) solution, ayellow precipitate of lead iodideis obtained which
confirmsthe presence of Pb?* ions.
PoCl, +2KI — Pbl, + 2KCl
(Hot solution) Yellow precipitate
Thisyellow precipitate (Pbl ) issolublein boiling water and reappears on cooling as shining crysals.
2. Oneaddition of potassium chromate (K ,CrO,) solutionayellow precipitate of lead chromateis
obtained. Thisconfirmsthe presence of Pb?* ions.
PbCl, +K,CrO, — PbCrO, + 2KCI
(Hot solution) Lead chromate
(Yellow precipitate)
The yellow precipitate (PbCrO,) is soluble in hot NaOH solution.
PbCrO, + 4NaOH —— Na[Pb(OH),] + NaCrQ,
Sodium tetra
hydroxoplumbate (11)
3. Awhiteprecipitateof lead sulphate (PbSO,) isformed on addition of alcohol followed by
dil. H,SO,.
PbCl, + H,SO, — PbSO, + 2HCI
Lead sulphate
(White precipitate)
L ead sul phateis soluble in ammonium acetate sol ution due to the formation of tetraacetatoplumbate(l1)
ions. This reaction may be promoted by addition of few drops of acetic acid.
PbSO, + 4CH,COONH,— (NH,),[Pb(CH,CO0),] + (NH,),SO,
Ammonium
tetraacetatoplumbate(l1)
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(111) Analysisof Group-lI cations

If group-I isabsent, add excess of water tothe same test tube. Warm the solution and passH.,Sgasfor
1-2 minutes (Fig. 1.6). Shake the test tube. If a precipitate appears, this indicates the presence of
group-11 cations. Pass more H,S gasthrough the sol ution to ensure complete precipitation and separate

the precipitate. If the colour of the precipitateisblack, itindicatesthe presence of Cu?* or Pb?* ions.

If itisyellow incolour, then presence of As* ionsisindicated.

Fig. 1.8 : Kipp's apparatus for preparation of H,S gas

Takethe precipitateof group-11 in atest tube and add excess of yellow ammonium sul phide solution to
it. Shakethetest tube. If theprecipitateisinsoluble, group [1-A (copper group) ispresent. If the precipitate

issoluble, thisindicates the presence of group-I1 B (arsenic group).

Confirmatory testsfor thegroups!l A and 11 B aregivenin Table 13.
Table 13 : Confirmatory testsfor thegroups|l A and Il B cations

/Black precipitate of Group 11 A ions Pb*", Cu®" (insoluble If a yellow precipitate soluble in yellow\
in yellow ammonium sulphide) is formed. ammonium sulphide is formed then As™
ion is present.
Boil the precipitate of Group Il A with dilute nitric acid Acidify this solution with dilute HCI.
and add a few drops of alcohol and dil. H,SO,. A yellow precipitate is formed. Heat
- — - . ) the precipitate with concentrated nitric
White precipitate g9r_1f|rms If no precipitate is formed, | 50iq and add ammonium molybdate
the presence of Pb" " ions. add excess of ammonium | ¢o1ytion. A canary yellow precipitate is
Dissolve the precipitate in hydroxide solution. Ablue | ¢t5rmed.
ammonium acetate solution. solution is obtained, acidify
Acidify with acetic acid and it with acetic acid and add
divide the solution into two potassium ferrocyanide
parts. solution. A chocolate
(i) To the first part add brown precipitate is formed.
potassium chromate solution,
a yellow precipitate is formed.
(ii) To the second part, add
potassium iodide solution, a
\ yellow precipitate is formed. y
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Group-II A (Copper Group)

Chemistry of confirmatory tests of Group-I| A cations

Test for Lead ion (Pb?)

L ead sul phide precipitatedissolvesin dilute HNO,. Onadding dil. H,SO, and afew dropsof a cohal to

thissolution awhite precipitate of |ead sulphate appears. Thisindicatesthe presence of leadions.
3PbS + 8HNO,—— 3Pb(NO,), + 2NO + 4H,0 + 3S

Pb(NG,), + H,SO,—— PbSO, + 2HNO,
Thewhite precipitate dissol vesin ammonium acetate sol ution on boiling. When thissolutionisacidified
with acetic acid and potassium chromate solution isadded, ayellow precipitate of PbCrO, isformed.
On adding potassium iodide solution, ayellow precipitate of lead iodide is formed.

PbSO, + 4CH,COONH, —— (NH,),[Pb(CH,COO),] + (NH,),SO,

Ammonium
tetraacetatopl umbate(l1)
Pb** + CrO,> —— PbCrO, ; Pb* + 21= — Phl,
Lead chromate Lead iodide
(Yellow precipitate) (Yellow precipitate)

Test for Copper ion (Cu?')
(a) Copper sulphidedissolvesin nitric acid dueto the formation of copper nitrate.
3CuS + 8HNO,—— 3Cu(NO,), + 2NO + 3S + 4H,0
On heating thereection mixturefor long time, sulphur isoxidised to sulphate and copper sulphateisformed
andthesolutionturnsblue. A small amount of NH,OH precipitatesbasi c copper sulphatewhichissoluble
in excessof ammonium hydroxide dueto theformation of tetraamminecopper (11) complex.
S+ 2HNO, —>H,SO, + 2NO

2Cu?*+ SO, + 2NH, + 2H,0 — > Cu(OH),.CuSO, + 2NH,*

Cu(OH),.CuSO, + 8NH, —— 2[Cu(NH,), ]SO, + 20H" + SO42‘
Tetraamminecopper (I1)
sulphate (Deep blue)

(b) Thebluesolution on adidiification with acetic acid and then adding potassium ferrocyanide K [F(CN) |
solution givesachocolate colouration dueto the formation of copper ferrocyanide
i.e Cu[Fe(CN)].
[Cu(NH,) ]SO, + 4CH,COOH —— CuSO, + 4CH,COONH,
2CusO, + K, [Fe(CN),] — Cu,[Fe(CN)] + 2K, SO,
Potassium Copper
hexacyanoferrate (I1) hexacyanoferrate (1)
(Chocolate brown precipitate)
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(V)

Group-I1 B (Arsenic Group)
If group- |1 precipitate dissolvesinyelow ammonium sulphide and the colour of the solutionisyellow,
thisindicatesthepresenceof As* ions. Ammonium thioarsenideformed on dissolution of AsS, decomposes
withdil. HCI, and aydlow precipitate of arsenic (V) sul phideisformed which dissolvesin concentrated
nitric acid on heating due to the formation of arsenic acid. On adding ammonium molybdate solutionto
the reaction mixture and heating, acanary yellow precipitateisformed. Thisconfirmsthe presenceof As®
ions.

As,S, + 3(NH,),S — 2(NH)AsS, + S

Y ellow ammonium
sulphide
2(NH))AsS, + 6HCl — As,S, + 3H,S + 6NH Cl

3As,S, + 10HNO, + 4H,0 — 6H,AsO, + 10NO + 155

Arsenic acid
H.,ASO, + 12(NH4)2MOO4 + 21HNO, — (NH4)3[AS (M03010)4] + 2INH,NO, +12H,0
Arsenic acid Ammonium Ammonium
molybdate arsenomolybdate

(vellow precipitate)
Analysis of Group— 11 cations
If group-11 isabsent, takeoriginal solution and add 2-3 dropsof conc. HNO, to oxidise Fe** ionsto Fe**
ions. Heat the solution for afew minutes. After cooling add asmall amount of solid ammonium chloride
(NH,CI) and an excess of ammonium hydroxide (NH,OH) solutiontill it smells of ammonia Shakethe
test tube. If abrown or white precipitate isformed, thisindicates the presence of group-I11 cations.
Confirmatory testsof group-I11 cationsare summarisedin Table 14.

Observethe colour and the nature of the precipitate. A gelatinouswhite precipitateindicatesthe
presence of auminium ion (A1%"). If the precipitate is brown in colour, thisindicates the presence
of ferricions (Fe*").

Table 14 : Confirmatory test for Group-I11 cations

Brown precipitate White predpitate
Fe*' Al**
Dissolve the precipitaein dilute HCI Dissolve the white precipitate in
and divide the solution into two parts. dilute HCI and divide into two parts.

@ | To the firg pat add potassium |(a) | To the firs pat add sodium

ferrocyanide  solution  [Potasium hydroxide solution and warm. A
hexacyanoferrate (I1)]. A blue white gelatinous precipitate soluble
precipitate/col ourati on appears. in excess of sodium hydroxide

solution isobtained

(b) | To the second part add potassium | (b) | To the second part first add blue
thiocyanate solution. A blood red litmus solution and then ammonium
colouration appears. hydroxide solution drop by drop
aong the sides of the test tube. A
blue floating mass in the colourless
solution is obtained.
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Chemistry of confirmatory testsof Group - 111 cations

When original solution is heated with concentrated nitric acid, ferrousion areoxidised toferricions.
2FeCl, + 2HCl + [O] — 2FeCl, + H,0

Their group cationsare precipitated astheir hydroxides, which dissolvein dilute hydrochloric aciddueto

theformation of corresponding chlorides.

1. Test for Aluminium ions (Al®")
(a) When the sol ution containing a uminium chlorideistreated with sodium hydroxide awhite gelationus
precipitate of auminium hydroxideisformedwhichissolubleinexcessof sodium hydroxide solution due
to the formation of sodium metaaluminate.
AICl, + 3NaOH —— AI(OH), + 3NaCl

Al(OH), + NaOH —— NaAIO, +2H.,0
White gelatinous Sodium
precipitate meta aluminate
(b) Inthe second test when blue litmusis added to the sol ution, ared colouration is obtained dueto the
acidic nature of the solution. Onaddition of NH,OH solution drop by drop, the solution becomesakaline
and duminium hydroxideis precipitated. Aluminium hydroxide adsorbs blue colour fromthe solution and
formsinsolubleadsorption complex named ‘ lake . Thusablue massfloating in the colourlesssolutionis
obtained. Thetest istherefore caled laketest.

2. Test for ferricions (Fe*)

Reddish brown precipitateof ferric hydroxide dissolvesin hydrochloric acid and ferric chlorideisformed.

Fe(OH), + 3HCI — FeCl, + 3H,0
() When the solution containing ferric chlorideistreated with potassium ferrocyanide solution ablue
precipitate/colouration is obtained. The colour of the precipitateis Prussan blue. It isferric ferro-
cyanide. The reaction takes place as follows:

4FeCl, + 3K [Fe(CN)] ——Fe[Fe(CN) ], + 12KCl

Potassium Prussian blue
ferrocyanide precipitate

If potassium hexacyanoferrate (11) (i.e. potassium ferrocyanide) isadded in excess then aproduct of
composition KFe[Fe(CN) ] isformed. Thistendstoform acolloidal solution (* soluble Prussian blue')
and cannot be filtered.

FeCl, + K [Fe(CN),] — KFe[Fe(CN)] + 3KCI

(Soluble prussian blue)

(b) To the second part of the solution, add potassium thiocyanate (potass um sulphocyanide) solution.
The appearance of a blood red colouration confirms the presence of Fe** ions.

Fe** + SCN- ——[Fe(SCN)]**

Blood red colour

(V) Analysisof group-IV cations
If group-111 isabsent, passH_Sgasinthe solution of group-111 for afew minutes. If aprecipitate appears
(white, black or flesh coloured), this indicates the presence of group-1V cations. Table 15 givesa
summary of confirmatory tests of group-1V cations.
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Table 15 : Confirmatory test for Group - IV cations

4 White precipitate Flesh coloured precipitate Black precipitate )
(zn™) (Mn™) (Ni*", Co™)
Dissolve the precipitate in | Dissolve the precipitate in | Dissolve the precipitate in aqua regia.
dilute HCI by boiling.  Divide | dilute HCI by boiling, then add | Heat the solution to dryness and cool.
the solution into two parts. sodium hydroxide solution in | Dissolve the residue in water and divide
(a) Tothe first partadd [ excess. A white precipitate is | the solution into two parts.
sodium hydroxide solution. | formed which turns brown on | (a) To the first part of the solution add
A white precipitate soluble | keeping. ammonium hydroxide solution till it
in excess of sodium becomes alkaline. Add a few drops of
hydroxide solution dimethyl glyoxime and shake the test
confirms the presence of tube. Formation of a bright red
7n ions. precipitate confirms the presence of
(b) Neutralise the second part NiZ ions.
with a mmonium hydroxide (b) Neutralise the second part with
solution and add potassium ammonium hydroxide solution. Acidify
ferrocyanide solution. A it with dilute acetic acid and add solid
bluish white precipitate potassium nitrite. A yellow precipitate
appears . 2+ |
Y confirms the presence of Co ions.
Chemistry of confirmatory tests of Group—V cations
Fourth group cations are precipitated astheir sulphides. Observe the colour of the precipitate. A white
colour of the precipitate indicates the presence of zinc ions, aflesh colour indicates the presence of
manganese ions and a black colour indicates the presence of Ni?* or Co?* ions.
1. Test for Zincion (Zn?)
Zinc sulphidedissolvesin hydrochloric acid to form zinc chloride.
ZnS + 2HCI — ZnCl, + H_S
(a) On addition of sodium hydroxide solution it gives awhite precipitate of zinc hydroxide, which
is soluble in excess of NaOH solution on heating. This confirms the presence of Zn?* ions.
ZnCl, + 2NaOH —— Zn(OH), + 2NaCl
Zn(OH), + 2NaOH —— Na,ZnO, + 2H,0
Sodium zincate
(b) When potassium ferrocyanide K ,[Fe(CN) ] solution is added to the solution after neutralisation
by NH,OH solution, a white or a bluish white precipitate of zinc ferrocyanide appears.
2ZnCl, + K [F(CN) ] — Zn[Fe(CN)] + 4KCl
Zinc
ferrocyanide
2. Tes for Manganese ion (Mn?")

Manganese sulphideprecipitate dissolvesindil. HCI on boiling. On addition of NaOH solution in excess,
awhite precipitate of manganese hydroxideisformed which turns brown due to atmospheric oxidation
into hydrated manganesedioxide.
MnS + 2HCI —— MnCl, + H_S
MnCl,, + 2NaOH —— Mn(OH),, + 2NaCl
(White precipitate)
Mn(OH), + [O] — MnO(OH),
Hydrated manganese dioxide
(Brown colour)



Salt Analysis

w®

NiCl, + 2NH,OH + H,C—C = N—OH PN N/ N >

(V1)

Test for Nickel ion (Ni%)

The black precipitate of nicke sulphidedissolvesin aguaregiaand the reaction takesplace asfollows:
3NiS + 2HNO, + 6HCI —— 3NIiCl, + 2NO + 3S + 4H,0

After treatment with aquaregianickel-chlorideis obtained whichissoluble in water. When dimethy!|

glyoxime is added to the agueous solution of nickel chloride, made akaline, by adding NH,OH
solution, abrilliant red precipitate is obtai ned.

N sC
H,C—C=N—OH NP N T
| + 2NH,Cl + 2H,0

Complex of red colour
(Stable form of complex)
Test for Cobalt ion (Co?)
Cobalt sulphidedissolvesin aguaregiain the samemanner as nickd sulphide. When the agqueoussolution
of theresdueobtained after treatment with aquaregiaistreated with astrong solution of potassum nitrite
after neutralisationwith ammonium hydroxide and the solutionisacidified with dil. acetic acid, aydlow
precipitate of the complex of cobalt named potassium hexanitritocobatate (111) isformed.
CoS + HNQO, + 3HCI —— CoCl, + NOCI + S + 2H,0
CoCl, + 7KNO, + 2CH,COOH — K [Co(NO,) ] + 2KCI + 2CH,COOK + NO + H,O
Potassium
hexanitritocobaltate(l11)
(Yellow precipitate)
Analysis of Group-V cations
If group-1V is absent then take original solution and add asmall amount of solid NH,CI and an excess
of NH,OH solution followed by solid ammonium carbonate (NH,),,CO,. If awhite precipitate appears,
this indicates the presence of group-V cations.
Dissolve thewhite precipitate by boiling with dilute acetic acid and divide the solutioninto three parts
oneeach for Ba?*, Sr?* and Ca?* ions. Preserve asmal amount of the precipitatefor flametest. Summary
of confirmatory testsisgiven in Table 16.
16 : Confirmatory test for Group - V cations

Dissolve the precipitate by boiling with dilute acetic acid and divide the
solution into three parts one each for Ba2+, Sr2+ and Ca2+ ions

2+ . 2+ . 2+ .
Ba”"ions Sr’’ ions ca’ions

() To the first part add (a) If barium is absent, take (a) If both barium and strontium are

(b) Perform the flame sides of the test tube with a precipitate of calcium oxalate is

potassium chromate second part of the solution absent, take the third part of the
solution. A yellow and add ammonium sulphate solution. Add ammonium oxalate
precipitate appears. solution. Heat and scratch the solution and shake well. A white

test with the preserved glass rod and cool. A white obtained.

precipitate. A grassy precipitate is formed. (b) Perform the flame test with the
green flame is obtained.| (b) Perform the flame test with preserved precipitate. A brick red
the preserved precipitate. A flame, which looks greenish-
crimson-red flame confirms yellow through blue glass, confirms

2+ . 2+ .
the presence of Sr™ ions. the presence of Ca ions.

)
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(b)

@

(b)

@

(b)

Chemistry of Confirmatory Tests of Group-V cations
TheGroup-V cationsareprecipitated astheir carbonateswhich dissolvein acetic acid dueto theformation
of corresponding acetates.
Test for Barium ion (Ba?)
Potassium chromate (K ,CrO,) solution givesayellow preci pitateof barium chromatewhenthe solution
of fifth group precipitatein acetic acid istreated with it.
BaCO, + 2CH,COOH — (CH,COQ0), Ba+ H,0 + CO,
(CH,COO),Ba + K CrO, — BaCrO, + 2CH,COOK
Barium chromate
(yellow precipitate )
Flameted : Takeaplatinumwireand dipitinconc. HCl. Heat it strongly until thewiredoesnot impart
any colour tothenon-luminousflame. Now dip thewirein thepaste of the (Group-V) precipitatein conc.
HCI. Heat it intheflame. A grassy green colour of the flame confirmsthe presence of Ba?* ions.
Test for Strontium ion (Sr?*)
Solution of V group preci pitatein acetic acid givesawhite precipitate of strontium sulphatewith ammonium
sulphate sol ution on heating and scratching the sdes of thetest tube with aglassrod.
SCO, + 2CH,COOH —— (CH,CO0),Sr + H,O + CO,
(CH,COO), Sr + (NH,),SO, — SrSO, + 2CH,COONH,
Strontium
sulphate
(White precipitate)
Flametes : Performtheflametest asgiveninthecaseof Ba?*. A crimson red flame confirmsthe presence
of Sr2*ions.
Test for Calcium ion (Ca?)
Solution of thefifth group preci pitatein acetic acid givesawnhite preci pitate with ammonium oxa ate sol ution.
CaCO, + 2CH,COOH —— (CH,CO0),Ca + H,0 + CO,
(CH,COO),Ca+ (NH),C,0, —> (CO0),Ca + 2CH,COONH,
Ammonium Calcium oxaate
oxaate (White precipitate)
Flametes : Perform theflametest as mentioned above. Calcium impartsbrick red colour to theflame
which looksgreenish-ydlow through blueglass.

(VII) Analysisof Group—-VI cations

@

If group—V isabsent then perform thetest for Mg?* ionsasgiven below.
Chemistry of Confirmatory Tests of Group—V| cations
Test for Magnesiumion (Mg?)
If group-V isabsent then the solution may contain magnesum carbonate, whichissolubleinwater inthe
presence of ammonium salts becausethe equilibriumis shifted towardstheright hand side.

NH," + CO,” —>NH, + HCO,
The concentration of carbonate ionsrequired to produce a precipitate is not attained. When disodium
hydrogenphosphate sol ution isadded and theinner wall s of thetest tube are scratched with aglassrod,
awhitecrygtdlinepred pitate of magnesium ammonium phosphate isformed whichindicatesthe presence
of Mg?*ions.

Mg* + Na,HPO, —>Mg(NH,)PO, + NH,OH + 2Na* + H,O

Magnesium ammonium
phosphate (White precipitate)
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Note down the observations and the inferencesof the qualitative anaysisintabular formasgiveninthe
specimen record
Precautions

Fig. 1.9 : How to smell a gas

() Alwaysuse an apron, an eye protector and hand gloveswhile working in the chemistry |aboratory.
(b) Before using any reagent or achemical, read thelabel on the bottle carefully. Never use unlabelled
reagent.

(c) Do not mix chemicals and reagents unnecessarily. Never taste any chemical.

(d) Be careful in smelling chemicals or vapours.

Always fan the vapours gently towards your nose (Fig. 1.9).

(e) Never add sodium metal to water or throw itinthesink or dustbin.

(f) Alwayspour acid into water for dilution. Never add water to acid.

(g) Becareful while heating thetest tube. Thetest tube should never
point towards yourself or towardsyour neighbourswhile heating or
adding areagent. Fig. 1.9 : How to smell agas

(h) Becareful while dealing with the explosive compounds, inflammabl e substances, poi sonous gases,
electric appliances, glasswares, flame and the hot substances.

(i) Keep your working surroundings clean. Never throw papers and glass in the sink. Always use
dustbin for this purpose.

(1) Always wash your hands after the completion of the laboratory work.

(K) Alwaysusethe reagentsin minimum quantity. Use of reagentsin excess, not only leadsto wastage
of chemicals but also causes damage to the environment.
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Discussion Questions

() What isthe difference between aqudlitative and aquantitative analys s?

(if) Can weuse glassrod instead of platinum wirefor performing theflametest? Explain your answer.
(iii) Why is platinum metal preferred to other metalsfor the flame test?

(iv) Name the anions detected with the help of dilute H,SO,?

(v) Why is dilute H,SO, preferred over dilute HCl while testing anions?

(vi) Name the anions detected by conc. H,SO,.

(vii) How is sodium carbonate extract prepared ?

(viit) What is lime water and what happens on passing carbon dioxide gas through it?

(ix) Carbon dioxide gas and sul phur dioxide gas both turn limewater milky. How will you distinguish
these two?

(x) How will you test the presence of carbonate ion?

(xi) What isthe composition of dark brown ring which isformed at the junction of two layersin the
ring test for nitrates?

(xii) Namethe radica confirmed by sodium nitroprusside test.

(xiii) What is chromyl chloride test ? How do you justify that CrO,Cl, is acidic in nature?

(xiv) Why do bromides and iodides not give tests similar to chromyl chloride test?

(xv) Describe the layer test for bromide and iodide ions.

(xvi) Why issilver nitrate solution stored in dark coloured bottles?

(xvii) How do you test the presence of sulphide ion?

(xviii) Why does iodine give a blue colour with starch solution?

(xix) What is Nessler’ sreagent?

(xx) Why isoriginal solution for cations not prepared in conc. HNO, or H,SO,?

(xxi) Why cannot conc. HCI be used as agroup reagent in place of dil. HCI for the precipitation of
Ist group cations?

(xxii) How can one prevent the precipitation of Group—V radicals, with the second group radicals?
(xxiii) Why isit essential to boil off H,S gas before precipitation of radicals of group-11?

(xxiv) Why is heating with conc. nitric acid done before precipitation of group—11?

(xxv) Can we use ammonium sul phate instead of ammonium chloride in group-1117?

(xxvi) Why is NH,OH added before (NH,),CO, solution while precipitating group-V cations?
(xxvii) Why do we sometimes get awhite precipitatein group-V| even if the salt does not contain
Mg?* radical?

(xxviii) What is aquaregia?

(xxix) Name a cation, which is not obtained from a metal.

(xxx) How can you test the presence of ammonium ion?

(xxxi) Why are the group-V radicals tested in the order B&*, Sr?* and Ca&?* ?

(xxxii) Why does conc. HNO, kept in a bottle turn yellow in colour?

(xxxiii) Why should the solution be concentrated before proceeding to group—-V?

(xxxiv) Why isthe reagent bottle containing sodium hydroxide solution never stoppered?

(xxxv) What do you understand by the term common ion effect?

(xxxvi) Why is zinc sulphide not precipitated in group—1?
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SPECIMEN RECORD OF SALT ANALYSIS

Aim

Toandysethegiven salt for oneanion and onecation present init.

SI. No. Experiment Observation Inference
1. Noted the colour of the given | White cu’’ Fe”, Ni**, co”,
2
salt. Mn’ " are absent.

2. | Noted the smell of the salt. No specific smell. S, 80,", CH,CO00

may be absent.

3. | Heated 0.5 g of the salt in a E!'))I\Il\lo gas v_vaslevolved. (i) CO,” may be present,
dry test tube and noted the | (1) No particular NO.~ NO.~ Brmav be absent
colour of the gas evolved and | change in colour of SRR Y '
change in the colour of the | the residueis e
residue on heating and | Observed when (if) Zn" may be absent.
cooling. heated and when

cooled.

4. Pr_epared a paste of the salt | No distinct colour of the Ca2+, Sr2+, Ba2+ (:u2+
with conc. HCI and performed | flame seen. may be absent.
the flame test.

5. Borax bead test was not — —
performed as the salt was
white in colour.

6. Treated 0.1 g of salt with 1 mL| No effervescence and CO32’, 5032*, s, NO, ,
dil.H,SO, and warmed. evolution of vapours. -

CH;COO absent.

7. Heated 0.1 g of salt with 1 mL | No gas evolved. CI,Br, I, NO; C2042’
conc. HyS0,. are absent.

8. | Acidified 1mL of aqueous salt | No yellow precipitate | PO, absent.

solution with conc. HNOs.
Warmed the contents and then
added 4-5 drops of ammonium
molybdate solution.
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Sl. No.

Experiment

Observation

Inference

9.

Acidified water extract of the
salt with dil. HCI and then
added 2mL of BaCl, solution.

A white ppt. is obtained
which is insoluble in conc.
HNO; and conc. HCI.

2—
SO, present.

10.

Heated 0.1 g of salt with 2 mL
NaOH solution.

Ammonia gas is not
evolved.

NH 4+ absent.

11.

Attempted to prepare original
solution of the salt by
dissolving 1g of it in 20 mL
water.

Clear solution formed

Water soluble salt is
present.

12.

To a small part of the above
salt solution added 2 mL of
dil. HCI.

No white precipitate
formed.

Group-I absent.

13.

Passed H,S gas through one
portion of the solution of step 12.

No precipitate formed.

Group-II absent.

14.

Since salt is white, heating
with conc. HNO; is not

required. Added about 0.2 g
of solid ammonium chloride
and then added excess of
ammonium hydroxide to the
solution of step 12.

No precipitate formed.

Group-III absent.

15.

Passed H,S gas through the
above solution.

No precipitate formed.

Group-IV absent.

16.

Added excess of ammonium
hydroxide solution to the
original solution and then
added 0.5 g of ammonium
carbonate.

No precipitate formed.

Group-V absent.

17.

\

To the original solution of salt
added ammonium hydroxide
solution, followed by disodium
hydrogen phosphate solution.
Heated and scratched the sides
of the test tube.

White precipitate

2+ )
Mg confirmed.

Result

the given salt contains
Anion : SO*
Cation : Mg?*
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EXERCISE#1

ANIONS : Class A (Subgroup - 1)

The colour devel oped, when sodium sul phideisadded to sodium nitroprussideis.
(A) Purple (B) yellow (© red (D) black

SA0001
When a neutral or slightly alkaline solution of thiosulphate is treated with the [Ni(en),] (NO,),
complex, then
(A) Green precipitate is obtained (B) Brown precipitate is obtained
(C) Violet precipitate is obtained (D) Yellow precipitate is obtained

SA0002
When CH,COONa heated with solid As,O, then compound X isformed. The smell of compound
Xis-

(A) Pungent smell (B) Rotten Fishsmell (C) Nauseating smell (D) Rotten egg smell
SA0003

NOz_ion can be destroyed by -

(A) Sulphamic acid (B) Thiourea (C) Urea (D) All of these
SA0004

Solutions of sodium azide(NaN,,) and iodine (as Kl ) do not react but on addition of atrace of "X’
ion, which actsasacatalys thereisan immediate vigorousevolution of nitrogen. Then X' may be:

(A) S,0> (B) & (©) SCN (D) All are correct.

SA0005
When AgNQ, react with X" ion then initially no visible change occurs due to formation of water
soluble complex.Then ion 'X' may be:

(A) SO (B) S0~ (C) & (D) CO»
SA0006
Match the column
Column-I Column-I1
(A)SZ (P) Produces white ppt. with excessAgNO,
(B)HSO,~ (Q) Evolvesgaswithdil. HCI which turnslime water
milky
© 8032— (R) Evolvesgaswith dil.H,SO, which does not turn
Barytawater milky
(D)S,0,2 (S) Produces ppt. with Pb(OAc), solution.
(T) Produceswhite ppt with BaCl,, solution.
SA0007

Find the number of acidic radical(s) which can form coloured gas when treated with dil. H,SO,.
CO,%, NO,, Br-, I, SO*
SA0008
Class A (Subgroup - I1)
Chromy! chloride test is given by -
(A) CH.CI (B) AgCl (C) Hg,Cl, (D) NH,CI
SA0009
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10.

11.

12.

13.

14.

15.

16.

8033_ * Héi? s — Whi(ula:f)ames

BO + H,S0, + C,H,0H o Vg?)

P & Q are respectively -

(A) H,BO,, H,BO, (B) (CHy,BO,, H,BO,

(©) (CHY,BO,, (CH,BO, (D) H,BO,, (C,H),BO,
SA0010

In layer test of 1~ and Br~. If reddish -brown layer comesfirst then -

(A) Br~ present (B) I~ absent (C) Both (A) and (B) (D) None of these
SA0011

All Anions Of Class A
Statement-1: When H,S gasispassed through Na-nitroprusside soluton it gives purple colouration
Statement-2: H,Sisanweak acid
(A) Statement-1istrue, statement-2 istrueand statement-2 is correct explanation for statement-1.
(B) Statement-Listrue, datement-2 istrueand Satement-2isNOT the correct explanation for Satement-1.
(C) Statement-1 istrue, statement-2 isfalse.
(D) Statement-1 isfase, statement-2 istrue.
SA0012

When the sodaextract containing thiosul phateion treated with excess of AgNO, solution followed
by boiling, then.

(A) White precipitateisformed (B) Black precipitate isformed
(C) brown precipitate is formed (D) No ppt precipitateis formed
SA0013
“Cacodyl oxide’ isformed in the specific test of -
(A) Formate (B) Oxalate (C) Acetate (D) Nitrate
SA0014

An agueous solution of gas (X) gives the white turbidity on passing H.S in the solution. |dentify
(X)
(A) NH, (B) SO, (©) CO, (D) None of these
SA0015
NO,” and NO,~ can be distinguished by which of the following reagent.
(A) dil. H,SO, (B) conc. H,SO,
(C) Devarda's alloy + conc.NaOH (D) None of these
SA0016
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17.  [Fe(H,0).,NOJ** is unstable because -

(A) It liberates NO gas on warming

(B) It liberates NO gas on shaking

(C) The charge of central atom is+1 (relatively low enough)

(D) None of these

Class B
SA0017
2 +  Organic O\C —
18 Cr,0x +4H,0,+ 2H" ————> 2(|)/”r\(|) + 5H,0
0
In above reaction amyl alcohol is recommended.
Dimethyl ether is not recommended for general use owing to its -
(A) Highly non-flammabl e character
(B) Highly inflammabl e character
(C) Highly poisonious character
(D) None of these
SA0018
19.  If barium sulphateisprecipitated in asol ution contai ning potass um permanganateit is coloured pink
(violet) by -
(A) Absorption of some of the permanganate  (B) Adsorption of some of the permanganate
(C) Both (A) and (B) (D) None of these
SA0019
All Anions Of Class A & ClassB
20. List— (Reaction) List—I1 (Product)
(P KI +NO, — (1) NH,
(Q) NH,NO, —2— (2 NO
(R) NQ, =i, (3) N,
(S (NH,),Cr,0, —— (4) N,O
Code:
P Q R S P Q R S
A 3 4 1 2 B 4 2 1 3
© 4 2 3 1 oy 2 4 1 3

SA0020
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21. List— (Reaction) List—I1 (Product)
(P) COZ —dihso, (1) H,S
(Q & —a=, (2 so,
(R) SO; —ulr. , (3 co,
(S) S,05 —uLrs: (4) S+ S0,
Code:
P Q R S P Q R S
A 3 4 1 2 B) 2 1 4 3
© 3 1 2 4 oy 2 4 1 3
SA0021
22. List— (Molecule) List—1 (Characteristic Odour)
(P) CO, (1) Rotten egg smell
(Q) SO, (2) Suffocating smell of burning sulphur
(R) H,S (3) Vineger like smell
(S CH,COOH (4) Odour less
Code:
P Q R S P Q R S
A 4 2 1 3 B 2 4 1 3
© 3 1 2 4 oy 2 4 1 3
SA0022
23. List— (Acidicradicals) List—1 (Test)
(P) NGO, (1) Greenflametest
(@)) Bog_ (2) Cacodyl oxide reaction
(R) Br (3) Griessllosvay test
(S CH,COO (4) Layertest
Code:
P Q R S P Q R S
A 4 2 1 3 B) 3 1 4 2
© 3 4 2 1 o) 4 3 2 1
SA0023
CATIONS : DRY TEST
24.  Find the number of water of crystallization in microcosmic sat -
(A)5 (B) 4 (© 6 (D) 10
SA0024
25. What isthe colour of K* through cobalt/double blue glass -
(A) Lilac, (B) Violet (C) Brick red (D) Crimson red

SA0025



Salt Analysis

26.  What is the colour of CoO.ALQ,is-
(A) pink (B) Thenard blue (C) Bluish white (D) None of these
SA0026
27.  The correct formulaof Canary yellow ppt and it is the test of ------------ acid radical-
(A) (NH,), [PMo,,0,,] and phosphate
(B) (NH,) H [P(M0,O,,),] and sulphate
(C) (NH)), [P(M0,O,,),] and phosphate
(D) Na, [P(M0,0,,),] and phosphate
SA0027
28.  Sodium carbonate bead test generally used for ............. compounds.
(A) Mn (B) Cr (© Zn (D) Cu
SA0028
WET TEST : GROUP ZERO
29.  Statement-1: Test of NH," can not be done within group analysis
Statement-2 : During group analysisseveral times NH 4+ - compound isadded at the different steps.
(A) Statement-1 istrue, satement-2 istrueand statement-2 is correct explanation for statement-1
(B) Statement-1istrue, gatement-2istrueand satement-2 isSNOT the correct explanation for Satement-1
(C) Statement-1 isfalse, statement-2 istrue.
(D) Statement-1istrue, statement-2 isfalse.
SA0029
GROUP - |
30.  Which of thefollowing isnot group-1 cation though the chloridesof all cationsare sparingly soluble
in water.
(A) Ag’ (B) Hg,” (C) Cur (D) Po?*
SA0030
GROUP - 11 A
31. Cu? + KCN (in excess) — soluble complex (X). How many statements are correct regarding
complex (X) -
(i) the central atom has the co-ordination number of 6
(ii) the central atom has the co-ordination number of 4
(iii) the complex is sg.planar
(iv) the complex is diamagnetic
(v) the complex is paramagnetic
SA0031
32.  BIiCl, —— black ppt (M) —=<=5 soluble complex (N)

Find the number of moles of I~ ions involved for the formation of per mole of (N).
SA0032
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33.

35.

36.

37.

38.

39.

40.

GROUP-11 B
Sn?* and Sn** can be distinguished by how many of the following methods -
(i) by passing H,Sin their solution (in acidic medium)
(i) by addition of NaOH in their solution
(iii) by addition of excess NaOH in their solution
(iv) by addition of dil. HCI in their solution
(v) by addition of HgCl, solution in their solution
SA0033
GROUP - |1
What isthe group-I11 reagent is generally used for group analysis.
(A) NH,OH + NH,NO, (B) NH,Cl + (NH,),CO,
(C) NH,OH + (NH,),SO, (D) NH,OH + NH,CI
SA0034

CrCl, solution + Na,S solution —— ppt(A)

The correct formula and colour of A are
(A) Cr,S,, Black (B) Cr(OH),, Green
(C) Na[Cr(OH),], Green (D) None of these
SA0035
GROUP - IV
The auxiliary reagent in group-1V reagent is
(A) H,S (B) dil.HCI (C) NaOH (D) NH,OH
SA0036
All Group Cations
Which of the following cation gives ppt in two groups during group anaysis.
(A) Hg** (B) Hg,” (C) Po* (D) Cu*
SA0037
Which of the following cation produces coloured ppt with Na,SO, solution -
(A) Pb?* solution (B) Ba?* solution (C) Hg?* solution (D) C&* solution
SA0038
NH," and K* ions can be distinguished by the use of following reagent
(A) Na,[Co(NO,)] (B) Na,[PtCl ]
(C) HCIO, or NaCIO, (D) Bailing with NaOH
SA0039
Which of the following sulphidesis yellow in colour?
(A) Cus (B) Cds (C) Zns (D) CoS
SA0040
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MISCELLANEOUS

41. List— (Compound) List—11 (Colour)

(P) HgO (1) Purplesolution

(Q) BaCO, (2) Yellow ppt

(R) Na,[Fe(CN)-NOS] (3) Dark brown

(S Kig (4) White ppt
Code: P Q R S P Q R S

A 3 4 1 2 B 2 4 1 3

C 2 4 3 1 @) 2 4 3 1

SA0041

42. List—l (Basic Radical) List—1 (Group)

(P) AI*3 (1) 1l group

(Q) Zn*2 (2) V group

(R) Ba*2 (3) IV group

(S) Pb*? (4) 111 group
Code: P Q R S P Q R S

A 4 2 1 3 B 2 4 1 3

C 3 1 2 4 @) 4 3 2 1

SA0042

43. List— (Cations) List—I1 (Group reagent)

(P) Co*2 (1) (NH,),CO; in presence of NH,Cl

(Q) Fe*3 (2) H,Sgasin acidic medium

(R) Cut2 (3 H,Sin presence of NH,OH

(S) Cat2 (4) NH,OH in presence of NH,Cl
Code: P Q R S P Q R S

A 4 2 1 3 B 3 1 4 2

C© 1 2 3 4 @) 3 4 2 1

SA0043
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EXERCISE # 11
ANIONS : Class A (Subgroup - 1)
1 Statement-1: On passing CO, gasthrough limewater, the solution turns milky.

because

Statement-2: Acid-Base (neutralisation) reaction takes place.

(A) Statement-1 istrue, statement-2 istrueand statement-2 is correct explanation for statement-1.
(B) Statement-1istrue, satement-2 istrueand statement-2 isSNOT the correct explanation for Satement-1.
(C) Statement-1istrue, statement-2isfalse.

(D) Statement-1 isfase, statement-2 istrue.

SA0044
2. A substance on treatment with dil. H,SO, liberates a colourless gas which produces (i) turbidity
with barytawater and (ii) turns acidified dichromate solution green. The reaction indicatesthe
presence of
(A) COZ (B) S (C) so% (D) NO;
SA0045
3. When S,0,* react with solution of 'X" reagent then reactionis redox followed by precipitation then
X'is:
(A) FeCl, solution (B) AgNO, solution
(C) CuSO, solution (D) None of these
SA0046
4, In the test for iodine, when 1, is treated with sodium thiosulphate, Na,S,0,
Na,S,0,+ 1, —Na + ......
(A) Na,S,0, (B) Na,SO, (C) Na,S (D) Na,ISO,
SA0047

Paragraph for Q.5t0Q. 7

dil HCI lime - -
A B ater C (milky solution)
boil [ Sulphur
Zn+ dil.H,S0,
dil HCI B Eo H,0, F
boil with (A)
G FeCl,
5. |dentify A
(A) CO> (B) SO,* (C) S0~ (D) none of these

SA0048
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| 4
6. WhenA react with Po(NO,),, then compound X isformed. Compound X is oxidized by atmospheric
oxygen on boiling, thenY is formed what is the colour of Y
(A) yellow (B) White (C) Black (D) Green
SA0048
7. When gas E react with sodium nitroprusside in basic medium then compound Z isformed. The colour
of compound Z is:
(A) Green (B) purple (C) Reddish brown (D) Black
SA0048
Class A (Subgroup - I1)
8. When amixture of solid NaCl, solid K,,Cr,0, is heated with conc. H,SO,, orangered vapours are
obtained. These are of the compound
(A) chromouschloride (B) chromyl chloride
(C) chromicchloride (D) chromic sulphate
SA0049
9. Which of thefollowing will not give positive chromyl chloridetest?
(A) Copper chloride, CuCl,, (B) Mercuric chloride, HgCI,
(C) Zinc chloride, ZnCl, (D) Aniline chloride, C;H.NH,CI
SA0050
10.  Sodium borate on reaction with conc. H,SO, and C,H,OH gives acompound A which burnswith
agreen edged flame. The compound A is
(A) H,B,O, (B) (CHy),B,O, (C) H;BO, (D) (C,Hg);BO,
SA0051
11.  Nitrateisconfirmed by ring test. The brown colour of thering isdueto formation of
(A) ferrousnitrite (B) nitroso ferrous sulphate
(C) ferrousnitrate (D) FeSO,NQ,
SA0052
12. A sdtgivesviolet vapours when treated with conc. H,SO,, it contains
(A) CI- B)1— (C) Br- (D) NO3
SA0053
13.  Unknown salt + Al-powder + NaOH (conc.) — gascomes out which turns Nesslar’sreagent brown.

The salt may be-
(A) NaNO, (B) NaNO, (C) NH,CI (D) NH,HCO,
SA0054
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15.
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17.

18.

19.

20.

Paragraph for Q. 14to Q. 17
(Sulphamic
B(g)< I:JZOSH(;1 (A) acid) > (C) — C'(:;iloﬁ 2804: (D) (Unstabclgrg;)%vsjlgdc)oloured
(Mixture (Only one is
of two ions) present)
|dentify mixture of ions (A) -
(A) NO, and Br- (B)NO, andI”  (C) NO, and NO, (D) None of these
SA0055
What is oxidation state of central atom of (D)
(A) +3 (B) +2 (C) +1 (D) Zero
SA0055
|dentify gas B-
(A) Br, (B) Br,+ NO, (C) NO, (D) None of these
SA0055
What isthe hybridisation of central atom of D-
(A) dPsp® (B) spd? (C) °d (D) sp°
SA0055
Paragraph for Q. 18t0 Q. 20
Unknown salt (M) + conc. H,SO, + KZCrZO7ﬁ§TnttEZ> Reddish brown (X)
vapour
NeOH saltion
Yellow ppt.(2) 4—ng838; Yellow solution (Y)
Thesat (M) idare-
(A) AgCl (B) NH,Cl + NaBr  (C) NaBr (D) Ca(ClO,),
SA0056
How many non axial d-orbitals are involved in hybridisation of central atom of compound (X)-
(A) 2 B)3 <4 (D) None of these
SA0056
What isthe formula of yellow ppt (Z )-
(A) BaCrQ, (B) Na,CrQ, (C) Ag,Cro, (D) PbCrO,

SA0056
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CATIONS : DRY TEST
21.  Intheborax bead test of Co?*, the blue colour of bead is dueto the formation of:
(A) B,O,4 (B) Co,B, (C) Co(BO,), (D) CoO
SA0057
22.  Which of thefollowing leaves no residue on heating?
(A) Po(NO,), (B) NH,NO, (C) Cu(NO,), (D) NaNQ,
SA0058
23.  Which of thefollowing cationsis detected by the flame test?
(A) NH, (B)K* (C) Mg** (D) AI%*
SA0059
24.  Whichmetal salt givesaviolet coloured bead in the borax bead test (oxidising flame, cold)?
(A) Fe? (B) Ni2* (C) Co?* (D) Mn?*
SA0060
25.  Thecompound formed in the borax bead test of Cu?* ionin oxidising flameis:
(A) Cu (B) CuBO, (C) Cu(BO,), (D) None of these
SA0061
26.  Inmicrocosmic salt bead test Co?* produce blue bead due to the formation of -
(A) Cu(BO,), (B) NaCoPO, (C) Co,(PO)(BO,) (D) NaPO,
SA0062
Paragraph for Q. 27to0 Q. 30
Strongly
(H yd$§e2ﬁ salt) heated Eans_:'ﬁgm
glassy bead
180, g —> C + D
27.  ldentify C-
(A) (BN), (B) NaPO, (C) B,O, (D) Mg(NH PO,
SA0063
28.  Find the number of water of crystalizationsin (A)-
(A)4 (B)5 (©) 10 (D) 24
SA0063
29. How many X—O—X linkages are present in structure of A (X = central atom)-
(A) 4 (B)3 €5 (D)2
SA0063
30.  Find the number of tetrahedral and trigonal planar unitsin structure of A -
(A) 21 (B) 2,2 (©) 24 (D) 5,2
SA0063
WET TEST : GROUP - |
31. Mercurousionisrepresented as:

(A) Hg5" (B) Hg?* (C) Hg + Hg?* (D) Hg,
SA0064
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40.

A white sodium salt dissolves readily in water to give asolution which isneutral to litmus. When
silver nitrate solution isadded to the solution, awhite precipitate is obtained which doesnot dissolve
indil. HNO,. The anion could be:

(A) cOZ (B)CI- () soz (D) =

SA0065

An agqueous solution of a substance gives a white ppt. on treatment with dil. HCI, which dissolves on
heating. When hydrogen sul phide is passed through the hot acidic solution, ablack ppt. is obtained. The
subgtanceisa

(A) Hg?* st (B) Cu?* salt (C)Ag* st (D) Pb?* salt

SA0066
A whiteppt obtained in aanalysisof amixture becomesblack on treatment with NH,OH. It may be
(A) PbCl, (B) AgCl (C) HyCl, (D) Hg,Cl,

SA0067

GROUP - 11

When bismuth chlorideispoured into alarge volume of water the white precipitate produced is
(A) Bi(OH), (B) Bi,O,4 (C) BiOCI (D) Bi,OCl,

SA0068
CuSO,, decolourises on addition of excess KCN, the product is
(A) [Cu(CN),]Z.
(B) Cu?* get reduced to form [Cu(CN),] >
(C) Cu(CN),
(D) CuCN

SA0069

When H,S gasis passed through the HCI containing aqueous solution of CuCl,,, HgCl,, BiCl; and
CoCl,,, it doesnot precipitate out:

(A) Cus (B) HgS (C) Bi,S; (D) CoS

SA0070
Which of thefollowing is solubleinyellow ammonium sulphide?
(A) Cus (B) CdS (C) SnS (D) PbS

SA0071

When excess of SnCl,, is added to a solution of HgCl,,, awhite ppt turning grey is obtained. The
grey colour isdueto the formation of

(A) Hg,Cl, (B) SnCl, (C) Sn (D) Hg

SA0072
On passing H,Sgasin I group sometimes the sol ution turns milky. It indicatesthe presence of
(A) oxidising agent (B) acidic salt (C) s-block cation (D) reducing agent.

SA0073
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41.  Which fo the following yellow coloured sulphide isinsouble in yellow ammonium sul phide.
(A) SnS, (B) As,S; (C) Cds (D) Bi,S,
SA0074
42.  Type of sulphide ppt may be obtained in the group-I1 ppt during group anaysis.
(A) M,S, (B) MS (C) MS (D) MS,
SA0075
43.  Themetal ionwhichis precipitated when H,Sis passed with HCI:
(A) Zn?* (B) Ni2* (C) Cd?* (D) Mn?*
SA0076
GROUP - 111
44.  Inthe precipitation of the iron group in qualitative analysis, ammonium chloride is added before
adding ammonium hydroxideto
(A) decrease concentration of OH—ions.  (B) prevent interference by phosphateions.
(C) increase concentration of Cl—ions. (D) increase concentration of NH ions.
SAQ077
45.  If reddish brown ppt (only) isobtained in group-111 during group analysis, then oxidation state of
Fein the original sample may be
(A) +2 (B) +3 (C) +2 and +3 both (D) Neither +2 nor +3
SA0078
46.  If NH,Cl isnot added to the group-I11 reagent which of the following ppt could be obtained
(A) Cr(OH), (B) Fe(OH), (C) Mn(OH), (D) Mg(OH),
SA0079
47.  Inwhich of the following cases blue ppt is obtained
(A) Fe#* + [FE(CN) ]> — (B) Fe* + [FE(CN) ]* —
(C) Fe* + [Fe(CN) ]* — (D) Fe** + [Fe(CN), J* —c
SA0080
48.  What arethefollowing sepsareto be done beforeadding group-111 reagent into the group-11 filtrate.
(A) Group-II filtrate isto be evapourated to dryness
(B) Group-Il filtrate isto be boiled of first
(C) After boiling 2-3 drops of dil.H,SO, isadded and boiled again.
(D) After boiling 2-3 drops of HNO, is added and boiled again.
SA0081
49. A pdegreencrysdline meta salt of M dissolvesfredly in water. On standing it givesabrown ppt on

addition of agqueous NaOH. The metal salt solution also givesablack ppt on bubbling H,Sin basic
medium. An aqueous sol ution of themeta salt decol ourizesthepink colour of the permanganate solution.
Themetd inthemetd salt solutionis
(A) copper (B) duminium (©) lead (D) iron

SA0082
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Which of the following compound on reaction with NaOH and Na,O,, gives yellow colour?
(A) Cr(OH), (B) Zn(OH), (C) Al(OH), (D) None of these
SA0083
GROUP - IV
Colour of nickel chloride solutionis
(A) pink (B) black (C) colourless (D) green
SA0084
Dimethyl glyoxime in a suitable solvent was refluxed for 10 minutes with pure pieces of nickel
shest, it will resultin

(A) Red ppt (B) Blue ppt. (C) Yellow ppt. (D) No ppt.

SA0085
Which one of the following does not produce metallic sulphide with H,S?
(A) ZnCl(Neutral sol") - (B) CdCl,,, (C) CoClya (D) CuCly

SA0086
Which isnot dissolved by dil HCI?
(A) Zns (B) MnS (C) BaSO, (D) BasO,

SA0087

GROUP -V

In 111 group, NH,Cl is added to decrease concentation of hydroxideion by NH,OH. We do not add
(NH,),SO, along with NH ,OH because -

(A) (NH,),SO, isinsolubleinwater (B) It precipitate other insol uble sul phates
(C) Itisweak electrolyte (D) None of these
SA0088
GROUP - VI
A metal isburnt in air and the ash on moistening smells of ammonia. Themetal is
(A) Na (B) Fe (C) Mg (D) Al
SA0089

A metal X' on heating in nitrogen gas gives'Y" . "Y' on treatment with H,O gives acolourless gas
which when passed through CuSO,, solution givesablue colourY is:
(A) Mg(NO,), (B) Mg;N, (C) NH, (D) MgO
SA0090
MISCELLANEOUS
Na,HPO, + Reagent ‘M’ — white ppt. Thereagent ‘M’ is -
(A) BaCl, solution (B) AICI, solution (C) MnSO, solution (D) FeCl, solution
SA0091

A whitesolid isfirst heated with dil H,SO, and then with conc. H,SO,,. No action was observed in
either case. The solid sat contains

(A) sulphide (B) sulphite (C) thiosulphate (D) sulphate
SA0092
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60. A mixtureof chloridesof copper, cadmium, chromium, iron and aluminium wasdissolved in water
acidified with HCI and hydrogen sulphide gaswas passed for sufficient time. It wasfiltered, boiled
and afew drops of nitric acid were added while boiling. To this solution ammonium chloride and
sodium hydroxide wereadded in excessand filtered. Thefiltrate shall givetest for
(A) sodiumandironion (B) sodium, chromium and aluminiumion
(C) duminiumandironion (D) sodium, iron, cadmium and aluminiumion

SA0093

61. InNesder'sreagent, theion presentis:

(A) Hgl* (B) Hgl; (C) Hg" (D) Hg**
SA0094

62. The cations present in slightly acidic solution are Fe3*, Zn?* and Cu?*. The reagent which when
added in excessto this solution would identify and separte Fe3* in one stepiis:

(A) 2M HCI (B) 6 M NH, (C) 6 M NaOH (D) H,Sgas
SA0095

63.  Intheseparation of Cu?* and Cd2* in 2" group qualitative analysisof cation, tetrammine copper (I1)
sulphate and tetrammine cadmium (1) sulphate react with KCN to form the corresponding cyano
complexes. Which one of thefollowing pairs of the complexesand their relative sability enablesthe
separation of Cu?* and Cd?*?

(A) K5[Cu(CN),] more stable and K,[Cd(CN),] less stable.
(B) K,[Cu(CN),] less stable and K,[Cd(CN) ] more stable.
(C) K,[Cu(CN),] more stable and K,[Cd(CN),] less stable.
(D) K5[Cu(CN),] less stable and K,[Cd(CN),] more stable.
SA0096
64.  Which one hasthe minimum solubility product?
(A) AgCl (B) AICI, (C) BaCl, (D) NH,CI
SA0097
65.  Which of thefollowing sulphateisinsolublein water?
(A) CuSO, (B) CdSO, (C) PoSO, (D) Bi,(SO,),
SA0098
66.  Which of the following givesblood red colour with KSCN?
(A) Cu?* (B) Fe3* (C)AIZ* (D) Zn?*
SA0099

67.  Whichoneof thefollowing metal sul phide hasmaximum solubility in water?

(A) HgS, K, =104 (B) CdS, Kspzlcr?’o
(C) FeS, K, =100 (D) ZnS, Kspzlcr22

SA0100
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Identify the correct order of solubility of Na,S, CuSand ZnSin agueousmediumis:
(A) CuS>ZnS> Na,S (B) ZnS> Na,S>CuS
(C) Na,S>CuS>7ZnS (D) Na,S>ZnS > CuS
SA0101

Match the column -
Column-|
(Element)

(A) Ba
(B) Pb
(C) Ag

(D) Ca

Column-I
Cation in solution

(A)Ag* and Pp?*

(B) Zn?* and Mg?*
(C)Pb?* and Hg,?*
(D) Ag* and Fe*

Column-I1
(Correct characteristics)
(P) cation in solution produces brick red ppt. with CrO,*
(Q) cation in solution produces yellow ppt .with CrO,*
(R) corresponding salt produces apple green colour in
theflametest
(S) corresponding salt produces brick red colour in the
flametest
(T) cation in solution produces no ppt. with CrOf‘ ion
SA0102
Column-I
Correct characteristicswhen no wher e excessreagent
isused
(P) canbedistinguished by Na,HPO, solution
(Q) canbedistinguished by dil.HCI
(R) canbedistinguished by K1 solution
(S can not be distinguished by NH,OH solution
SA0103

The following column 1, 2, 3 represent the various tests carried out for identification of various
group basic radicals, using various reagentsand nature of reaction/properties of products observed.

Answer thequestionsthat follow

Column-1 - Cations/Basic Radical

Column-2 - Excess Reagent used with cation
Column-3 - Natur e of Reaction/Propertiesof product formed

Column-1 Column -2
Cations [Excess Reagent
used with cation

Properties of product formed

Column -3
Nature of Reaction/

() cu” (i) KI(<6M) [(P)Reduction of cation occurs
(I1) Fe™ (ii) K,[Fe(CN),|(Q) Coloured complex formation
(I11) Pb* (iii) KCN (R) Precipitation occurs

(IV) Ni* (iv) NH,OH (S) Diamagnetic & square planar

complex formation
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71. Foragroup-ll basicradical, which isthe only INCORRECT combination?
(A) (1), (), (P) (B) (IV), (iii), (§) (O (1), (iv), (R) (D) (111), (iii), (R)
SA0104
72. Foragroup-1V basicradical, which isthe only CORRECT combination?
(A) (1), (iv), (S) (B) (IV), (iii), (P)  (©) (11),(iv), (Q) (D) (IV), (iv), (Q)
SA0104
73.  Which combination hasaentirely different colour from others?
(A) (IV), (iv), (Q) (B)(1).(v), (Q) (©) (1), (i), (Q) (D) (1), (i), (Q)
SA0104
74. How many of the following gives green ppt.
(i) CrCl, + NaOH — (i) CrCl, + excessNaOH —
(iii) NiCl,, + excessNaOH — (iv) NiCl,, + excessNH,OH —
(v) Hg,** + Kl —
SA0104
75.  Find the no. of cation which gives white ppt with K [Fe(CN) ]

Sr2t Catt, Zn?t, Fe3* , Cu?*
SAQ0104
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EXERCISE # JEE MAINS

1

Which products are expected from the disproportionation of hypochlorous acid :[AlEEE-2002]
(1) HCIO, and CLLO (2) HCIO, and HCIO  (3) HCl and CI,O (4) HCl and HCIO,
SA0105

A metal M readily formsitssul phate M SO, whichiswater soluble. It forms oxide M O which becomes
inert on heating. It forms insoluble hydroxide which is soluble in NaOH. The metal M is:-

[AIEEE-2002]

(1) Mg (2) Ba (3) Ca (4) Be

SA0106
Which statement iscorrect :- [AIEEE-2003]
(1) Fe’* ions give deep green precipitate with K [Fe(CN) ]
(2) On heating K*, Ca** and HCO; ions, we get a precipitate of K [Ca(CO,),]
(3) Manganese saltsgive aviolet borax bead test in reducing flame
(4) From amixed precipitate of AgCl and Agl ammonia solution dissolvesonly AgCl

SA0107
What would happen when a solution of potassium chromate is treated with an excess of dilute

nitric acid - [AIEEE-2003]

(1) Cr* and Cr,0% are formed (2) Cr,02" and H,O are formed

(3) Cr,02 isreduced to +3 state of Cr (4) Cr,02 isoxidised to +7 state of Cr

SA0108

Ammoniaformsthe complex ion [Cu(NH,) 4]2+With copper ionsin dkaline solutionsbut not in acidic
solution. What isthe reason for it :- [AIEEE-2003]

(1) In acidic solutions hydration protects copper ions

(2) In acidic solutions protons coordinate with ammonia molecules forming NH; ions and NH,
molecules are not available

(3) Indkdine solutions insoluble Cu(OH), is precipitated which is soluble in excess of any dkadi
(4) Copper hydroxide is an amphoteric substance

SA0109
Excess of Kl reacts with CuSO, solution and then Na,S,0, solution is added to it. Which of the
statementsisincorrect for thisreaction : [AIEEE-2004]
(1) Evolved 1, is reduced (2) Cul, isformed
(3) Na,S,0, is oxidised (4) Cu,l, isformed

SA0110
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¢
7. Caomel on reaction with NH,OH gives [AIEEE-2004]
(1) HgNH,CI (2) NH,Hg-Hg-Cl (3) Hg,O (4) HgO
SA0111
8.  Onemole of magnesium nitride on reaction with excess of water gives :- [AIEEE-2004]
(1) Two mole of HNGQ, (2) Two mole of NH,
(3) 1 mole of NH, (4) 1 mole of HNO,
SA0112
9.  The products obtained on heating LiNO3 will be :- [AIEEE-2011]
(1) LINO, + O, (2) Li,O + NO, + O,
(3) LizN + O, (4) Li,O+ NO + O,
SA0113
10. What isthe best description of the change that occurs when Na,O(s) is dissolved in water ?
(1) Oxidation number of sodium decreases [AIEEE-2011]
(2) Oxide ion accepts sharing in a pair of electrons
(3) Oxide ion donates a pair of electrons
(4) Oxidation number of oxygen increases
SA0114
11.  Which of the following on thermal-decomposition yields a basic as well as an acidic oxide ?
[AIEEE-2012]
(1) NH,NO, (2) NaNO; (3) KCIO4 (4) CaCO,
SA0115
12. The correct statement for the molecule, Csl, is: [JEE(Main)-2014]
(2) it contains Cs3* and |- ions (2) it contains Cs*, 1~ and lattice |, molecule
(3) it isacovalent molecule (4) it contains Cs* and | ions
SA0116
13. A metal M on heating in nitrogen gasgivesY.Y on treatment with H,O givesacolourlessgaswhich
when passed through CuSO,, solution givesabluecolour, Y is:- [JEE(Main)-2012 online _P-
4]
(1) NHg (2) MgO (3) Mg5N, (4) Mg(NOy),
SA0117
14.  Potassium dichromate when heated with concentrated sulphuric acid and a soluble chloride, gives
brown - red vapours of : [JEE(Main)-2013 online_P-1]
(1) CrO, (2) Cr,0, (3) CrCl, (4) CrO.Cl,
SA0118
15.  Sodium Carbonate cannot be used in place of (NH,), CO, for the identification of Ca#*, Ba** and
Srz*ions (in group V) during mixture analysis because : [JEE(Main)-2013 online_P-
1]
(1) Sodium ionswill react with acid radicals
(2) Concentration of CO32' ionsisvery low
(3) Mg* ionswill also be precipitated
(4) Na ions will interfere with the detection of Ca?*, Ba?*, Sr?* ions
SA0119
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20.

21.

Which of the following statementsisincorrect? [JEE(Main)-2013 online P-2]
(@) Fe?*ionalso givesblood red colour with SCN™ion

(2) Cupricion reactswith excess of ammoniasol ution to give deep blue colour of [Cu (NH,),]**ion.
(3) Fe** ion gives blood red colour with SCN-ion.

(4) On passing H,S into Na, ZnO,, solution, a white ppt of ZnSis formed.

SA0120
| dentify incorrect statement [JEE(Main)-2013 online P-3]
(1) Copper (I) compounds are colourless except where colour results from charge transfer
(2) Copper (1) compounds are diamagnetic
(3) Cu,S is black
(4) Cu,O is colourless

SA0121
Which one of the following cannot function as an oxidising agent 2JJEE(M ain)-2013 online_P-4]
(1) NO; (a0) @1 (3) Cr, 0 @ Sg

SA0122

Which of the following statements about Na,O, is not correct ? [JEE(Main)-2014 online_P-2]
(1) Na,0O, oxidises Cr3* to CrO,2 in acid medium
(2) It isdiamagneticin nature
(3) Itisthesuper oxide of sodium
(4) It isaderivative of H,0,

SA0123
Consider the following equilibrium [JEE(Main)-2014 online_P-2]
AgCH+2NH, —=[Ag(NH,),]" +CI"
White precipitate of AgCl appears on adding which of thefollowing?
(1) NH4 (2) Aqueous NaCl (3) Aqueous NH,CI (4) Aqueous HNO4
SA0124
Consider thereaction [JEE(Main)-2014 online_P-4]
H,SO04(aq) +SN(agy +Hy0() = SNy +HSOj ) +3H o)

Which of the following statementsis correct?
(1) H,SO4 isthe reducing agent becauseit undergoes oxidation
(2) H,SO4 isthereducing agent becauseit undergoes reduction
(3) Sn** isthe reducing agent because it undergoes oxidation
(4) sSn** isthe oxidizing agent because it undergoes oxidation
SA0125
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23.

24,

25.

26.

27.

28.

Amongst the following, identify the species with an atom in +6 oxidation state :
[JEE(Main)-2014 online_P-4]
(1) [MnO,]- (2) [Cr(CN)gl3- (3) Cr,04 (4) CrOCl,
SA0126

The hottest region of Bunsen flame shown in the figure below is: [JEE(Main)-2016]
Region 4

(1) region 4 Region 3
|— Region 2

(2) region 1 | regon 1
(3) region 2
(4) region 3

SA0127
Sodium extract is heated with concentrated HNO; before testing for halogens because :
(1) S*and CN7, if present are decomposed by conc. HNO; and hence do not interfere in the test.
(2) Ag reacts faster with halides in acidic medium [JEE(Main)-2016 onlin€]
(3) Ag,S and AgCN are soluble in acidic medium.
(4) Silver halidesaretotally insoluble in nitric acid.

SA0128
In the following reactions, ZnO is respectively acting as a/an :
(8 ZnO + Na,0 —» Na,ZnO, (b) ZnO + CO, —» ZnCO; [JEE(Main)-2017 off lin€]
(1) base and acid (2) base and base (3) acid and acid (4) acid and base

SA0129
The products obtained when chlorine gas reacts with cold and dilute aqueous NaOH are :-

(1) CIO and CIO; (2) clo; and clo;  [JEE(Main)-2017 off line]
(3) CI"and ClIO™ (4) CI"and clo,
SA0130

Sodium salt of an organic acid 'X' produces effervescence with conc. H 2804. X" reacts with the
acidified agueous CaCl 5 solution to give awhite precipitate which decolourises acidic solution of
KMnO4. X"is:- [JEE(Main)-2017 off lin€]
QC 6H5COONa (2) HCOONa (3) CH 3COONa 4 Na2C 204

SA0131
A solution containing agroup-1V cation givesa precipitate on passing H,S. A solution of thisprecipitate
indil. HCI produces awhite precipitate with NaOH solution and bluish-white precipitate with basic
potassium ferrocyanide. The cation is: [JEE(Main)-2017 on ling]

(1) Mn2+ (2) Zn2+ (3) Ni2* (4) Co2+
SA0132
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29.

30.

31.

32.

33.

Which of the following ions does not liberate hydrogen gas on reaction with dilute acids?
(1) Tiz+ (2) Crz+ [JEE(Main)-2017 on lin€]
(3) Mn2* (4) v+

SA0133

When meta 'M' istreated with NaOH, awhite gelatinousprecipitate X' isobtained, whichissoluble
in excess of NaOH. Compound 'X' when heated strongly gives an oxide which is used in
chromatography as an adsorbent. The metal 'M' is [JEE(M ain)-2018 off lin€]

(1) Ca ) Al (3) Fe (4) Zn
SA0134

A white sodium salt dissolves readily in water to give a solution which is neutral to litmus. When
silver nitrate solution is added to the af orementioned sol ution, awhite precipitate isobtained which

does not dissolve in dil. nitric acid. The anionis: [JEE(Main)-2018 on ling]
1) & (2) SO~ (3) CO= 4 Cl-

SA0135
Theincorrect statement is :- [JEE(Main)-2018 on ling]

(1) Ferriciongiveshblood red colour with potass um thiocyanate.
(2) Cu2* and Ni2* ionsgiveblack precipitate with H,Sin presenceof HCI solution.
(3) Cu?* saltsgivered coloured borax bead test in reducing flame.
(4) Cu2* ion gives chocolate coloured precipitate with potassium ferrocyanide solution.
SA0136

When X O, isfused with an alkali metal hydroxidein presence of an oxidizing agent such asKNOj;
adark green product is formed which disproportionates in acidic solution to afford a dark purple
solution. X is: [JEE(Main)-2018 on ling]

@Ti (2) Cr (©)AY (4) Mn
SA0137
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EXERCISE#J-ADVANCED

Which of thefollowing statement(s) is (are) correct with referenceto theferrousand ferricions:
(A) Fe3* gives brown colour with potassium ferricyanide [JEE 1998]
(B) Fe** gives blue precipitate with potassium ferricyanide
(C) Fe** givered colour with potassium thiocyanate
(D) Fe2* gives brown colour with ammonium thiocyanate

SA0138

Which of thefollowing statement(s) is/are correct. When amixture of NaCl and K.,Cr, O isgently
warmed with conc. H,SO,? [JEE 1998]

(A) A deep red vapoursis evolved.
(B) The vapours when passed into NaOH solution gives ayellow solution of Na,CrO,
(C) Chlorine gasisevolved
(D) Chromyl chlorideisformed.
SA0139

An agueous solution of asubstance gives awhite precipitate on treatment with dilute hydrochloric
acid, which dissolveson heating. When hydrogen sulphideis passed through the hot acidic solution,
ablack precipitate is obtained. The substanceisa: [JEE 2000]

(A) Hg; salt (B) Cr2* salt (C)Ag* sdlt (D) Pb2* salt

SA0140

A gas‘ X’ ispassed through water to form a saturated solution. The agueous sol ution on treatment
with slver nitrate givesawhite precipitate. The saturated agueous sol ution al so di ssolves magnesium

ribbon with evolution of acolourlessgas‘Y'. Identify ‘X’ and*Y’: [JEE 2002(M ains)]
(A) X =CO,, Y =Cl, (B) X =Cl,, Y = CO,
(C)X =Cl,Y =H, (D) X =H,,Y =Cl,

SA0141
[X] + H,SO, — [Y] acolourlessgaswithirritating smell [JEE 2003]

[Y] + K,Cr,0, + H,SO, —— green solution
[X]and[Y] are:
(A) SO5 ™, SO, (B) CI, HCI (C) $*,H,S (D) co;5 ™, CO,
SA0142
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6.

10.

11.

12.

A sodium salt of an unknown anion when treated with MgCl,, give white precipitate only on boiling.

Theanionis: [JEE 2004]
(A) so;” (B) HCO; (C) cos™ (D) NO3

SA0143
(NH,),Cr,O, on heating gives agas which is also given by: [JEE 2004]
(A) heating NH,NO, (B) heating NH,NO,
(C) Mg;N,, + H,0 (D) NaNO, + H,0,

SA0144
A metal nitrate reactswith Kl to give ablack precipitate which on addition of excessof KI convert
into orange colour solution. The cation of meta nitrateis: [JEE 2005]
(A) Hg?* (B) Bid* (C) Po?* (D) Cu*

SA0145

A solution when diluted with H,O and boiled, it gives a white precipitate. On addition of excess
NH,CI/NH,OH, thevolume of precipitate decreases|eaving behind awhite gelainous precipitate.

Identify the precipitate which dissolvesin NH,OH / NH,,Cl. [JEE 2006]
(A) Zn(OH),, (B) Al(OH), (C) Mg(CH), (D) Ca(OH),,

SA0146
CuSO,, decolourises on addition of excess KCN, the product is: [JEE 2006]
(A) [Cu(CN),1* (B) Cu?* get reduced to form [Cu(CN),]*-
(C) Cu(CN), (D) CuCN

SA0147

Congder atitration of potassum dichromate solution with acidified Mohr’s salt solution using
diphenylamine asindicator. The number of molesof Mohr’ ssalt required per mole of dichromateis:

[JEE 2007]
(A)3 (B) 4 (©)5 (D)6
SA0148
The species present in solution when CO, isdissolved in water are [JEE 2007]
(A) CO,,H,CO,,HCO;,CO% (B) H,CO,,CO3%"
(C) CO3 ,HCO; (D) CO,,H,CO,

SA0149
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13.

14.

15.

16.

17.

Sodium fusion extract, obtained from aniline, on treatment with iron (I1) sulphate and H,SO, in
presence of air givesaPrussian blue precipitate. The blue colour isdueto the formation of :
[JEE 2007]
(A) Fe,[FE(CN)4l, (B) Fe;[FE(CN) ],
(C) Fe,[FE(CN) ], (D) Fej[F&(CN)4l,
SA0150
Column| Column 11 [JEE 2007]
(A) O, » O, + 0O, (P) Redox reaction
(B) CrO, > + H* > (Q) Oneof theproductshastrigona planar structure
(C) MnO, +NO, +H*—> (R) Dimeric bridgedtetrahedral metal ion
(D) NO, + H,SO, + Fe?* — (S) Disproportionation
SA0151
A solution of ametal ion when treated with K1 givesared precipitate which dissolvesin excessKI
to give a colourless solution. Moreover, the solution of metal ion on treatment with a solution of
cobalt (11) thiocyanate givesriseto adeep blue crystalline precipitate. Themetal ionis

[JEE 2007]
(A) Ph2+ (B) Hg2* (C) Cu? (D) Co?*
SA0152

A solution of colourlesssalt H on boiling with excess NaOH produces a non-flammable gas. The
gas evol ution ceases after sometime. Upon addition of Zn dust to the same solution, the gasevolution
regarts. The colourlesssdt(s) His(are) [JEE 2008]

(A) NH,NO, (B) NH,NO, (C) NH,CI (D) (NH,),SO,
SA0153

Paragraph for Question Nos. 17to 19

p-Amino-N, N-dimethylaniline is added to astrongly acidic solution of X. Theresulting solution is
treated with a few drops of agueous solution of Y to yield blue coloration due to the formation of
methylene blue Treatment of the agqueoussolution of Y with the reagent potass um hexacyanoferrate(l1)
leadsto the formation of an intense blue precipitate. The preci pitate dissolves on excessaddition of the
reagent. Similarly, treatment of the solution of Y with the solution of potassium hexacyanoferrate(l 1)
leads to abrown coloration due to the formation of Z. [JEE 2009]

The compound X is
(A) NaNO, (B) NaCl (C) Na,SO, (D) Na,S
SA0154
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19.

20.

21.

22.

23.

24,

25.

The compound Y is
(A) MgCl, (B) FeCl, (C) FeCl, (D) znCl,,
SA0154
The compound Z is
(A) Mg,[Fe(CN),] (B) Fe[FE(CN)] (C) Fe,[Fe(CN)]; (D) K,Zn[Fe(CN)gl,
SA0154

Match each of the reactions given in Column | with the corresponding product(s) given in
Columnll.

Column | Column 1 [JEE 2009]
(A) Cu + dil. HNO, (P) NO
(B) Cu + conc. HNO, (Q) NO,
(C) Zn +dil. HNO, (R) N,O
(D) Zn + conc. HNO, (S) Cu(NO,),
(T) Zn(NOy),

SA0155
Passing H,S gasinto amixture of Mn*, Ni**, Cu*" and Hg*" ionsin an acidified agueous solution
precipitates [JEE 2011]
(A) CuS and HgS (B) MnS and CuS (C) MnS and NiS (D) NiS and HgS

SA0156
Reduction of the metal centre in agueous permanganate ion involves - [JEE 2011]
(A) 3 electrons in neutral medium (B) 5 éectronsin neutral medium
(C) 3 electrons in weak alkaline medium (D) 5 éectrons in acidic medium

SA0157
Theequilibrium [JEE 2011]

2Cu — cu’+ Cu"

in agueous medium at 25°C shifts towards the left in the presence of
(A) NO; (B) CI (C) SCN™ (D) CN™

SA0158

Paragraph for Questions Nos. 24 to 26

When ametal rod M is dipped into an agqueous colourless concentrated solution of compound N,
the solution turns light blue. Addition of agueous NaCl to the blue solution gives a white
precipitate O. Addition of agueous NH, dissolves O and gives are intense blue solution. [JEE 2011]

The metal rod M is -
(A) Fe (B) Cu (C) Ni (D) Co
SA0159
The compound N is -
(A) AgNO, (B) Zn(NO,), (C) AI(NO,), (D) Pb(NO,),
SA0159



Salt Analysis

26.  The final solution contains -
(A) [Pb(NH,),]* and [CoCl,]* (B) [AI(NH,),]* and [Cu(NH,),]**
(©) [Ag(NH,),]" and [Cu(NH,)]* (D) [Ag(NH,),]" and [Ni(NH,)J*
SA0159
27.  Whichof thefollowing hydrogen halidesreact(s) with AQNO,(ag) to giveaprecipitate that dissolves
in Na,S,0,(aq): [JEE 2012]
(A) HCI (B) HF (C) HBr (D) HI
SA0160
28.  The reaction of white phosphorus with agueous NaOH gives phosphine along with another
phosphorus contai ning compound. The reaction type; the oxidation states of phosphorusin phosphine
and the other product are respectively [JEE 2012]
(A) redox reaction ; =3 and -5 (B) redox reaction ; +3 and +5
(C) disproportionation reaction ; =3 and +1 (D) disproportionation reaction ; -3 and +3
SA0161
29.  For the given agueousreactions, which of the statement(s) is (are) true ? [JEE 2012]
excess Kl + K,[Fe(CN)] M» brownish-yellow solution
lZnSO4
white precipitate + brownish-yellow filtrate
lN@&og
colourless solution
(A) Thefirst reaction isaredox reaction.
(B) White precipitateisZn [Fe(CN) ..
(C) Addition of filtrate to starch sol ution gives blue col our.
(D) White precipitateis solublein NaOH solution.
SA0162
30.  Upon treatment with ammonical H,S , the metal ion that precipitates as a sulfide is -

(A) Fe(l11) (B)Al(I11) (C) Mg(l1) (D) zn (1)  [JEE 2013]
SA0163
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Paragraph for Question 31 and 32
An aqueous solution of a mixture of two inorganic salts, when treated with dilute HCI, gave a
precipitate (P) and afiltrate (Q). The precipitate (P) wasfound to dissolvein hot water. Thefiltrate
(Q) remained unchanged, when treated with H,S in a dilute mineral acid medium. However, it
gave a precipitate (R) with H,S in an ammoniacal medium. The precipitate R gave a coloured

solution (S), when treated with H,0, in an aqueous NaOH medium. [JEE 2013]
31. Thecoloured solution (S) contains
(A) Fe,(SO,), (B) CusSO, (C) ZnsO, (D) Na,CrQ,
SA0164
32.  Theprecipitate (P) contains
(A) PO** (B) H;" (C)Ag’ (D) Hg”
SA0164
33.  Consder thefollowing list of reagents: [JEE Adv. 2014]
Acidified K Cr,0,, akaine KMnO, CuSO,, H,0O,, Cl,, O,, FeCl,, HNO, and Na,S,0,.
The total number of reagents that can oxidise aqueous iodide to iodine is
SA0165
34. Among PbS, CuS, HgS, MnS, Ag,S, NiS, CoS, Bi,S, , and SnS, the total number of BLACK
coloured sulphidesis [JEE Adv. 2014]
SA0166

Paragraph for Q.No. 35 and 36
An agueoussolutionof metal ion M, reacts separately with reegents Q and R in excessto givetetrahedral
and square planar complexes, respectively. An agueous sol ution of another metal ion M, awaysforms
tetrahedral complexeswith thesereagents. Aqueous solution of M, onreaction with reagent Sgiveswhite
precipitate which dissolvesin excess of S. The reactionsare summarized in the scheme given below.
[JEE Adv. 2014]

SCHEME:
- Q »

Tetrahedral <«———M, — s> Square planar
Tetrahedral < excess M2 —excess” | etrahedral

S, stoichiometric amount

: . S . :
W hite precipitate —axcess” precipitate dissolves
35 M, Q and R, respectively are

(A) Zn*", KCN and HCI (B) Ni**, HCl and KCN
(C) Cd** , KCN and HCl (D) Co™, HCl and KCN

SA0167
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36. Reagent Sis
(A) K,[Fe(CN) ] (B) Na,HPO, (C) K.Cro, (D) KOH
SA0167
37. Fe¥is reduced to Fe" by using - [JEE Adv. 2015]
(A) H,O, in presence of NaOH (B) Na,O, in water
(C) H,O, in presence of H,SO, (D) Na,O, in presence of H,SO,
SA0168
38. The pair(s) of ions where BOTH the ions are precipitated upon passing H,S gas in presence of
dilute HCI, is(are) [JEE Adv. 2015]
(A) Ba™, zn** (B) Bi*, Fe* (C) Cu™, Po™ (D) Hg™, Bi*
SA0169
39. Thereagent(s) that can selectively precipiate S from amixture of S* and SO,” in agueous soltuion
is(are) : [JEE(Adv.)-2016]
(A) CuCl, (B) BaCl, (C) Pb(OOCCH,), (D) Na[Fe(CN).NO]
SA0170
40. In the following reaction sequence in agueous soluiton, the species X, Y and Z respectively,
are - [JEE(Adv.)-2016]
50" Ag’ > X Ag’ sy With time>
clear white black
solution precipitate precipitate
(A) [A(S,0,),]°,Ag,S,0, Ag,S (B) [Ag(S,0,),]” , Ag,SO,, Ag,S
(C) [Ag(SO,),1”, Ag,S,0,, Ag (D) [Ag(SO,) ], Ag,SO,, Ag
SA0171
41.  Which of the following combination will produce H, gas ? [JEE(Adv.)-2017]
(A) Zn metal and NaOH(aq) (B) Au metal and NaCN(aqg) in the presence of air
(C) Cu metal and conc. HNO, (D) Fe metal and conc. HNO,
SA0172
42.  Addition of excess agueous ammoniato apink coloured agueous solution of MCl,,. 6H,0 (X) and

NH,CI givesan octahedral complex'Y inthe presence of air. In agueous solution, complexY behaves
as1: 3eectrolyte. Thereaction of X with excess HCI at room temperature resultsin the formation
of ablue coloured complex Z. The calculated spin only magnetic moment of X and Zis3.87 B.M.,
whereasit iszero for complex . JEE(Adv.)-2017]
Among the following options, which statementsis(are) correct ?
(A) The hybridization of the central metal ioninY isd’sp’
(B) Z is tetrahedral complex
(C) Addition of silver nitratetoY givesonly two equivalentsof silver chloride
(D) When X and Z are in equilibrium at 0°C, the colour of the solution is pink

SA0173
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43.

44,

¢
The correct option(s) to distinguish nitrate salts of Mn** and Cu™* taken separately is (are) :-

(A) Mn** shows the characteristic green colour in the flame test JEE(Adv.)-2018]
(B) Only Cu™ shows the formation of precipitate by passing H,S in acidic medium
(C) Only Mn** shows the formation of precipitate by passing H,S in faintly basic medium
(D) Cu™/Cu has higher reduction potential than Mn*/Mn (measured under similar conditions)
SA0174
The green colour produced in the borax bead test of a chromium(l11) salt is due to-
[JEE(Adv.)-2019]
(1) Cr(BO,), (2) CrB (3) Cr(B,0,), (4) Cr,O,
SA0175
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ANSWER KEY

EXERCISE #1
1. (A) 2. (C) 3. (C) 4. (D) 5. (D) 6. (A,B)
7.(A) > R,S; (B) > Q; (C) > P,Q,ST: (D) > P,Q,ST 8. (1)
9. (D) 10. (D) 11. (C) 12. (D) 13. (B) 14. (C) 15. (B)
16. (A) 17. (C) 18. (B) 19. (B) 20. (D) 21. (C) 22. (A)
23. (B) 24. (B) 25. (D) 26. (B) 27. (C) 28.(AB) 29 (A)
30. (C) 31. (2) 32. (4) 33. (2) 34. (D) 35. (B) 36. (D)
37. (C) 38. (C) 39.(C,D)  40.(B) 41. (B) 42. (D) 43. (D)
EXERCISE #11

1. (B) 2.(C) 3.(C) 4. (A) 5. (B) 6. (B) 7.(B)
8. (B) 9. (B) 10. (D) 11. (B) 12. (B) 13. (A,B,C,D) 14. (C)
15. (C) 16. (C) 17. (B) 18. (B) 19. (B) 20. (D) 21. (C)
22.(B) 23. (B) 24. (D) 25. (C) 26. (B) 27.(C) 28. (C)
29. (C) 30. (B) 31. (A) 32. (B) 33. (D) 34. (D) 35. (C)
36. (B) 37.(D) 38. (C) 39. (D) 40. (A) 41. (C) 42. (A,C,D)
43, (C) 44. (A) 45.(AB,C) 46.(B,CD) 47.(A,.CD) 48 (BD)  49.(D)
50. (A) 51. (D) 52. (D) 53.(A,C)  54.(D) 55. (B) 56. (C)
57. (B) 58.(A,B)  59.(D) 60. (B) 61. (B) 62. (B) 63. (A)
64. (A) 65. (C) 66. (B) 67.(C) 68. (D)
69.(A)>Q,R;(B)>Q: (C)>P; (D)>S,T 70.(A)>P; (B)>S: (C)>R; (D)—> Q,R
71. (B) 72.(D) 73.(C) 74.(3) 75.(2)

EXERCISE # JEE MAINS
1. (4) 2. (4) 3.(4) 4.(2) 5.(2) 6.(2) 7.(1)
8.(2) 9.(2) 10. (3) 11. (4) 12. (4) 13.(3) 14. (4)
15. (3) 16. (1) 17. (4) 18.(2) 19. (3) 20. (4) 21. (1)
22.(4) 23.(3) 24. (1) 25. (4) 26. (3) 27.(4) 28. (2)
29. (3) 30. (2) 31. (4) 32.(2) 33.(4)

EXERCISE #J-ADVANCED
1.(A,B,C) 2.(A,B,D) 3.(D) 4.(C) 5.(A) 6. (B) 7.(A)
8. (B) 9. (A) 10. (B) 11. (D) 12. (A) 13. (A)
14.(A) > P,S:(B)>R;(C)>P,Q: (D)> P 15. (B) 16.(A),(B)  17.(D)
18. (C) 19. (B) 20. (A) > P,S; (B) > Q,S; (C) > RT: (D)>Q, T 21. (A)
22.(A,C,D) 23.(B,C,D) 24.(B) 25. (A) 26. (C) 27.(A,C,D) 28.(C)
29. (A,C,D) 30.(D) 31. (D) 32.(A) 33.(7) 34.(6)/(7) 35.(B)
36. (D) 37.(A,B) 38.(C,D) 39.(AORA,C) 40. (A) 41. (A)

42. (AB,D) 43.(BD) 44. (1)



