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3 L;,mﬂmﬁ"f’ And sty Mgl i\
/’Wa'ws g
f salts- . .-‘
2 |

tora
tne foll owingd

tion(s) and anion(s)of 2 sal
norganic saltinvolves
\

duc'ﬂan -

In auﬂ“*ﬂ“"’e analysisinvolves the detection of ca

The \omatic procedure for qualitative analysisofan|
Dry neating test.

(@ prgilrnlnary tasts
physical appearance (colour and smell)
Borax bead test.
Potassium parmangana\e test.
dporate-
k2

: Flame test.
pilute sulphuric acid test.
Tests for sulphate: phospha\e an!
\

L4
concentrated sulphuric acid test

(;? wet tests for acid radicals.
© wet tests (group analysis) for basic radicals.
L e o
P he unknown mixture involves the study of cotour, smel and densit: \
Heating Test :
mall amount of mixture i !

stestis performed by heatinga s
enerated by carefully performing and noting the obse
o] charac’teristic ch

osition thus evolving the gases or may underg

nadry test tube. Quite yaluable information can
on heating some salls undergoe :
olour of residue. \

rvations here.
angesin the C

2 thi
be 9
decomP’

3 jame test :
. The chlorides of the metals are
e more volati
mixingd the compounds with a littl e 55
flame they aré volatilized and im
flame and transmit the same as 1i

din sitd by

epare
unsen

minous B

these are pr
energy from ne

na non-u
e apsorb

other salts and
On heating i
asthes

mpared to

e concentrated hydrochloric acid.
colour to the flame

part a characteristic
ghtas characteristic colour .

T Colourof Flame
Crimson Red / Carmine Red

I Golden yellow
Violet/Lilac
Brick red

Crimson

e
Apple Green/Yello

Green with @ Blue cent

paste of the
mixture in
conc.HCI

Platinum
wire

W'
tinum wire in

(A) Dipping the pla
the paste of salt and HCL.

{ntroducing the wire

1))
the flame
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- i . -jng flame
ol ) xidlﬁln
Qualitative Analysis of N porat® e
. ped meta
4. Borax Bezd ;i?';rms a colourless glassy - .0s owured pead)
On heating bor A, 2N2° 22, ms 2 7 d. (= Lnsakgst®s
NaB,O, 10H,0 —2=* NaBet O orassy bEZ0 plue Po” © o @Oz gaction™
e bt o 2 joured salt. its eraren
On healmg;':t::]am‘:?dising flame cOP cuo* 8,9 ¢ duel diff®
For example, : iffere” o-
o ; pe d +2C flame
cuso, — Cu© ”,,ﬁmz the colours ™ o #2822 — roaucind
However, in reducing go, +B.0: " .2 que pead) colou’ when Cold
2cuBt; op?2
o S d d nd whﬂn Hot Brown red
e pottie green
oloy
& Green

Q). +2
2cu(B z)i' 1d
1e ar
ue pott
5ol pale yelloW e /Colourless
Copper w Blu Grey
prown yello Green |olJr}ess
co
”’alue Gcrey! ﬂ
hys[ Grﬂ)’
’edm ot
“Reddish bretZ

tified by itS Property

2 CU( B o;)a

thyst
e
uP
[ kel | GRO
idic Radicals) : RIC AcCID
Analysis of ANIONS (Acidic STE HYDROCHLO K off orvescence-
.- pris
(a) DILUTE SULPHURIC ACIE/D' s ovolve gwith bri
CcO,*): sga ;
:. cAR%%m‘:ﬁé%N{est?A colouriess odourles_,_ o+Ct2 as €@ pe iden
CaC0, +H,S0 — S5 X The lierated 9
o Lime water/Baryta water (BE(OHt);i ) rbid
rendering lime water (or parytawa iky) +Hz
co, + Ca(OH), ’ CaCF);lJ« e disappears-
2d ssage of CO, the milkiness ; (so.'ubl e)
= p‘"""ié‘géo”i 00, + H0 —> Ca(tiCO% s0, (aq)/ MgCl.(ad
At 2 i ith Mg=Us
: : te with
@ Soluble bicarbonates give white prec!glfa co, v+ H,O0* cO,
L co.),— MgCts,
Mg + 2HCO,- — Mg(HCC:l,
pidly on warmin

2. SULPHITEION (SO,%):

&=

position of saltismore ra

Dilute H,SO, test : Decom
CaS0, + H,80, — €aS0, * M,

S0, has suffocating odour of burning sulphur.

dioxide.
0, +H,0.

Acidified potass 5
Cr,0,> + 2H* + 380, —> 201 (

Barium chloride/Strontium chloride s
is obtained. '
50,7 + Ba%/Sr** —— BaS0,/SrSO, ¥ (white).

White precipitate is soluble in dilute HCI forming SO,
pitate dissolves on prolonged passage of

BaSO, + 2HC| — BaCl, + SO, + H,0
Lime water test : A white precipitate is formed. The preci
the gas, due to the formation of hydrogen sulphite ions.
gas(ng +80, — CaS0, J (milky) + H,0
a +
s ¥ *+580,+H,0 —» Ca(HSOa)2 (soluble)

® [Corporate Office: CG Tower, A-4

F?ESOHBHCE M:s!fe:wmv.resonanc In|

Educating for better tomorrow f

) only on heating.

g, with the evolution of Sulphy

0+80,T
rdipped in acidified K,Cr,O, turns green

ium dichromate test: The filter pape
green) + 3S
olution : White precipitate of barium (or strontium) sulphite
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o Analysis
ungent smelling gas like that of rotten egg is Dblained-

et 1T 1"
2 . SULPHIDE 10

N (S57):
Diluto H,S0. test: P
g + 2H"
Filter paper moistened with lead acetate solution urns

-
test :
Pb+ H,S —— PbS | (black) + 2CH,COOH.

black.

5 Lead acetate
(CH,CO0);
- sodiumsrlt:o'grusslda test : Purple coloration is obtained
[Fe(CN), (NO)J*" —— [Fe(CN),NOSI- (v‘nola:().

. cadmium carbonate suspension/ Cadmiu pitate ! foraisk .

Na,S + CdCO, —* CdS{ +Na C'gacetate cotution : Yellow precipitat® 8 \

3 3
\
o the presence of \

4 NITRITEION (NO; ) :
Dilute H,SO, test : Solid ni .
fres nitrous acid, HNCC;ZH;P i*ttsmaenlh"yzc:!tggr;dgces a transient pale blue liquid (due t
evolution . i
o Ncg ?infi?nt smelling reddish brm.-:n \a.r)af;,rusf_:::;l,:%n takes place.
3H|\z.|0 i H:goz 7 (RHNO, —— H,O + szo )
= starch iodidezte t:T 5 PHQESLO 12NG —~52n0, T
st : i : ;
acidification with acetize addition of a nitrite solution to solution of potassium {odide, followed bY .
may be identified by th azi,d or with dilute sulphuric acid, resuits in the \eration of fodine, which :
dipping potassium iodide ue colour produced with starch paste. A similar result is obtained by
2NO,~+ 31" + 431_-15‘3mh paper moistened with a littie dilute acid into the salution.
ST e R L-+2NO T +4CH,COO" 21,0
? Blue (starch iodine adsorption complex)
When the nitrite solution is added carefully to 2
dilute acetic acid or dilute sulphuric acid, 2
tion of the two liquids. \f the

at the junc

Ferrous sulphate test (Brown ring test) :
ration results.

L J
conce i 2
porns rr;trf‘ Ztgg ;:;::St’rzn of iron(l1) sulphate acidified with
N . rL:e to the formation of [Fe(H,0),NCISO,
& Comade slowly and caustiously, a brown colou
ey Sl OH —— HNO,+ CH,CO0"
, —> H,O+HNO,+2NO T

Fe?* + SO‘Z- + NO T J— [Fe. NO]SOA
ted with 2 little solid thiourea,

n of a nitrite is trea
be identified by the red colour

Thiourea test : When a dilute acetic acid solutio
latter may

[ ]
nitrogen is evolved and thi i
2 v iocyanic acid i .
produceg'wrth dilute HCI andéeél,itgiu;isozr.ocjuced.The
H;P:)Oi +HCH;,COOH —— HNO, + CHSCOONa
, + H,NCSNH,(s) (thiourea) —> N, * HSCN +2H,0
FeC dilHC!
eCl, + 3HSCN __dilHO! , Fe(SCN), (blood red colouration) + 3HC

5. ACETATE ION (CH,CO0")
o with dilute H,SO, a vinegar like smell is obtained.
(CH,CO0),Ca +H, S0, — 2CH,COOH + CaSO,
blood red colouration (no precipitate) indicates the presence

Neutral ferric chioride test : Adeep red/

+2H,0 — [Fea(OH)Z(CHSCOO)E]" +2H°
(W) acetate is

[ ]
sh red precipitate of basiciron

of acetate.
6CH,COO~ + 3Fe®
d with water and boiled, browni

When solution is dilute

obtained.
[Fea(OH)z(CHSCOO

— Solyed Svamples —
An aqueous solution of salt containing an anion X gives the following
violet colouration with sodium nitroprusside sol
ute H,SO,W

(i) It gives the purple or
olourless unpleasant smelling gas with dil
ical reactions involved.

(ii) It liberates a €
Identify the anion (X—)and write the chem
(Rai,)-324005

)]t +4H,0 __Bol_, 3Fe(OH),CH,CO0™ * 3CH,COOH + 1’

reactions:

ution.
hich turns lead acetate paper black.

A
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F gualitative AnalysES
P
Sol. X~is S5#-because - [FE(C ) 3
Gl an
Xio S rechINOT S, s TR0 ess unPI*7 011,600
(i) g+ %ber;“ o pps + (! ck # s
H,S* 3 : 1856935‘” jch: &
i dil. M s0, Jibera e flam _— @
; grga:msntmlh 2 (2) burns with £ o solu
2 S‘fl)-r -Ef:;‘t: oad acetare P aper s (4) turns acidified ©*2 =7
: 3) smell Jike vinesd b+ HO
Sol. ¢ )J 50, 2 o
50, tu acidifi® +H;
cr,0r 1,50, *
Thereforé (4)opnon is
(b) CONC - H,50, GROUP : '
1. CHLORI it Gy colourtessPUNIZT smellind 950 ';fc:;ging gas-
Goncentratec T test : COIOUT. " rought I contactW! .

when a glass rod dipped in dil-
CF-+H,80, — Hel + HSOs
i NH,OH +HCl — NH,Cl T (white

@  2NaCl+MnO;* 2H,50;

silver nitrate test: g
cl-+Ag’ ~__» AgCl 4 (WhlfB) . .
= White precipitate is soluble in aqueous ammonia and prect
AgCl+ oNH,O0H — [Ag(NH,)
[Ag(NH,),JC! + 2H > AgCIY

L/ Chromyl Chioridé test:
4cl-+Cr,07* gH* (conc.) - 2croCl
When deep red vapours are passed info sodium hydroxid
ith lead acetate givesy

chromate is formed, whichwhen treated wi
Cro,Cl, * 40H — Cro S+ 2cI-+2H,0

5. Cro#+Pb”?— Pbcro, 4 (vellow)
t:_EE:vy metal chlorides such as Hg,Cly, HgCl,,
= T u: est as they are partially dissociated. This tes
ast should be carried out in a dry test tube otherwise ¢

CrO,Cl, +2H,0 — H,Cro, + 2HCI

.2. BRO;MDE ION (Br):
oncentrated H,S0O, te :
t : First a reddish- ;
vapouraccom s s eddish-brown solution i
2NaBrpf?.;es the hydrogen bromide (fuming in moi i for_med, then reddish-bro

s s A g e A einggeTolved. ks

2 04 —2 Bl’2 %+2H20 +S0

2

2KBI'+ Mno +
Silver Nitr , +2H,80, — Br,T +
Nagfre.:;m : Pale yellow PreCipitat; | K,SO,+ MnSO, + 2H,0
NO; — AgBr + Na;:éormed 2
3

Yellow precipi
pitate is parti
armimonia sofutcs partially soluble in dilute aqueousa
AgBr + ONH PR et
2 readily di
Chiorine water { 4N — [Ag(NH,) ] B y dissolves in conc
est (organic layer ¢ i o
rtest):

(conc- )

, (deep red vapours) * 3H,0
e solution, 2@ yellow solution of

ellow precipitate of lead chfﬁdium
Omgy
§,

SnCl,, AgCl, PbCl, and SbCl, do not

tis given generally by ionic chlori deespond
. - - s‘

hromic acid will be formed

o mi Na
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Qualirative Analysis |
B -
r, + CHCI,/ CCl, —* Brydissolvelo give reddish brown colout in organic {8 EL \
ine is converted into yellow proming rnonoch\cride and a ’%

With excess of chlorine water, the brom

pale yellow solution results.
Br, T+CI, T » 2BrCl

3.I0DIDEION (1) :
- Concentrated H,.SO,_ test : P
2Nal + H,80, — Na;$

2H1+H,50, — 1,T (da

o

than be identified by deep blue colourati
< AEH2NO -+ 45— | S 2
ver nitrate test : Bright yellow pre

I + Agt — Agl
Bright yellow precipitate is insoluble indil

ammonia solution.

?hlc_brlr!e \nral.er test (organic layer
dr_ee mdmg is liberated which colours
issolves in organic layer formingaVv
2Nal + Cl, —> 2NaCl + |,

ungent smelling violet vapours are evol

0, + 2H!
rlc violet) + 2H,0 * S0,

Ev
olu‘tic::r; (_31‘ dark viplet fumes intensifies on addin
I-+ MnO, + 2H,80, — I T+ Mn*

S
tarch paper test : lodides are readily oxi
on p

cipitate

test) : When chlorin

the solutio
jolet solution, wh

i
\

P

ved.

ga pinch of MnO,.
+ 280+ 2H.S
|ution to free i e iodine MaY

rch solution.

odine; the fre

roduced with stal
NO T+ 2H.0.

is formed.
monia butis partially soluble in concentrated
saddedioa solution of iodide,
with CS,, CHC1, 07 CCl, it
agqueous \ayer.

ute agueous am

e water i
n brown and on shaking
ich settles pelow the

violet colour in organiclayer-
rless)-

ok I+ CHC'; — > |, dissolvesto give
cess t_'Jf chlorine water is added, 1, is oxidised to iedic acid (cotou
s+ 8CL, T+ 9H,0 —— 3105 16Cr+18H"
4. NITRATE ION (NO;") :
L] Concentrated H,SO, test: pPungent smelling reddish brown vapours are evolved.
4NO, + 2H,SO, — 4NO; 4 +0,+2S0F +21.0
L Addition of brigh i - - 1 -
right copper tumings or paper pellets intensifies the evolution of reddish brown gas.
ONO + 4H,SO, + 3Cu — 30u™+ oNO T + 4507+ 4101 2NO 140, —> 20,1
4 C (paper pellet) + 4HNO, — 2H,0 + ANO, * ACO,,.
- BrOv!m ring test: Whena freshly prepared saturated solution of iron (1) sulphateis added to ri\tratle
solution and then concentrated H,SO, is added slowly from the side of the test tube, abrown ring1s
obtained at the junction of two layers. o
NaNO, + HSO, — NaHSO, + HNO,
6FeSO0, + 2HNO, +3H,80, ', 3Fe,(SO,),+2NO* 44,0
or ONO-+ 4H,S0, + 6Fe” —2 gFet + 2NO | +480.57* AH0. N0
Fezr + NO T+ 5H,0 —— [Fe'(H,0)s NO*J* (brown ring)- o
& On shaking and warming the mixture, NO escapes and ayellow solution of iron(iit) ionss obtained.
(B) GROUP 'B’ RADICALS: o T
Group of anions which do not give any gas with dilute as well as concentrated H,S0,inco
give precipitate with certain reagents © e \« a5 gvenbelow
These acid radicals aré identifiedin inorganic salts by their individual tests asQl
1. SULPHATE JON(SO/5):
Barium chloride test : . o
Barium chioride (@) — \White precipitate
NaCl

WWW.GRADESETTER.COM
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ualitat
Qualpe?

Ex.a4 E
rd (
-~ Sol. f
' Ex.5
E
(c Sol.
lel
o  white precipitate 5;:17 i cipitat fthe carbonized matgy, —_—
: 0 5 white 5 whit) e end® - Anal
: jde O,
o MatchstickIoTil o im chlor aCl + B2Z Pinepasi® T
(a) W.E. or O + BaCl, 0.(5) mix al"lg fame- co N {Wh'te) ot
.50 s in aCOs ar the fuseq
(b) White Prec"?_"z: 9 Sﬁzt in the reducquazs Pl 8 le colour ne ma&s iy
den splintet jor,
ora oo (e) + NGO "o 40O . _ige 5ot
BasO, ( c — N&:=  ropriS urple)
Nazsol +4 [in in sgdlum n N) Nos] (p
- A (c) Now dip the match § i [Fe(c 5
L .
l dsve!Opidazs + Na, [Fe( cN); NOJ 4+ 2NaNO; + 21NH,NO, + 124
>): ary yellow) 1a (NH,), PO ?
2. PHOSPHATE ION (PO L. ot : MouOu b (C827 " | pythe formUIa TTsls = s 124
e - Anuroiin mgyf 23HNO, > (NHIPYEE 0 opresente sgnesium nitrate reageny (.
a3 iga
Na,HPO, (aq) + 12(NH)MOO ™ =2 " % oiybdate ®® 0y g or SE & e is formed: i
@ SometimesammonumP™ " . ixture 1657 i preCIPo (white) +2NaNO, +H o
° Magnesium nitrate or mad white o7’ H,) PO ous NH,.

Jalitie aque
ate of Bas (PO4):- So phosphate 2
r absent pefore proceeding with e

inutes,
mL) and allows to stand for 4-5 min

| an
Na,HPO, (ag) * Mg(NO,), (_3':” N ta"iniﬂg MgCly NH,C
Ma;nesia mixture is a solution con

ite precipi
fo the formation of white P
&= PO,*also gives BaCl, test due

i to
i s jg presen
ied out first and then conclude if PO, - | '
should be carried 0 is soluble In dilute ammonia and ip dily
test for SO,*. | :

e Silver nitrate solution : Yellow precip
nitric acid. oo .

PO~ +3Agr —> AGPOY - .

AQ:PO4 4+ 6NH, — 3[Ag(NHy),] +PO,”™

3. BORATEION (BO,*) : W .
Salt (0.25;) +§:o)nc. H,S0, (1mL) + Ethyl alcohol (4-5 mL) mixina test tube and then heat. Ignjte the

i ined.
evolved vapours with the help of Bunsen flame, green edged flame is obtaine
Na,BO, + 3H,50, — 3Na, SO, + 2H;B0,
3C,H,0H + H,B0, — (C,Hj), BO, +3H,0

——— Setved Evamples

Ex.3 .
A compound (A) of S, Cl and O has vapour density of 67.5 (approx.). It reacts with water to form two acg
S

Rens , : i
S mixture give white precipitate with BaCl, and AgNO,, it should contain SO

dissolved in water gj '

gives, a mixture of i
Therefore, (A) js SO,Cl, and (B) & i TGl ich then
Vapour density of 50,Cl,

Vapour density of SO, Cl,

itate is formed which

Ag,PO, $+2H — HPO+ SAg

e

,~and Cl-ions. As SO,Cl, when

react with KOH
(C)are k.80, and KCl respectively, to form KCl and K 0,

=molecular weight /2,
=135/2=67 5
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Quaﬁratilfe Analysis
Ex.4

Bromine vapours tu
(1) brown & rm moist starch lodide paper:

/ (2)red
sol. 21+ Br, — 1,+ 2Br: T starch

(3) blue (4) colouriess

Therefore, (3) option is carrect. » blue starch iodine adsorption complex-
Ex.5 NaS.0 47, — Nal
22— 2 I .1 1 Xlis:
(1) Na,S,0,
sol. 2NaS.Oy*L — zﬁﬁ)fﬁ:cs)‘o @)Na,S @)NajSOs
Therefore, (1) option is comrect. s
Analysis of CATIONS (Basic Radicals) 3
G
|—_r0up Group reagent Baslc radical Composlﬁon and colour of
) P, \:lrecl.pitate
aOH or Ca(OH), , heatif required NH, Ammonia gasis evolved.
1 1 o
Dil HCI Ag’ AgCl 3 White
Hag* Ha, O\, s W hite
A Pb?* PLCY, ; White
(A H,S in presence of dil HCI Hg* HgS Black
(Insoluble in YAS) Pb2' PbhS* Black
B Bi,Sa Black
cu® CuS Black
(B cd* cdsS Yellow
-(B) H,S in presence of dil HCI As* AsS,: Yellow
(Soluble in YAS) Sp* Sb,Sa: Qrange
sn* snS Brown
’ Sn** sSnS, s Yellow
. NH,OH in presence of NH,Cl Fe* Fe(OH)s > Reddish brown
r cr(Or),: Green
AR A0 H).s Gelatinous white
4. H,S in presence of NH,OH Zn* ZznS;  \hie
and NH,CI Mn?* MnS | Buff (or Pink)
Co* CoS: Black
Ni%* NiS | Black
5. (NH,),CO, in presence of NH,OH Ba** BaCO,; White
Sr** SrCO,: White
Cca* CaCoO,\ White
6. Na,HPO, in presence of NH,OH Mg? Mg(NH PO, Whte
4 9 Al
@  [YAS=Yellow ammonium sulphide- (NH,),S,)-

ZERO GROUP :

1. AMMONIUM JON (NH,’) * _
Sodium hyd roxide solution : AM monia gasis evolved on warming the solution containing amrnonum salt

and sodium hydroxide-

4
& The gas can be identified bY the following character‘tst'tcs;' reactions.

Its characteristics smell. . _ o .
The evolution of the whité fumes of ammonium chloride whena glass rod dippedin dilute HO\S held

in the vapour. NH, +HCl — NHpIT(whitefumes)

www
.GRADESETTER.COM
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