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General Principles of Inorgamc
Qualitative Analys,

3.1 The qualitative analysis of salt mixture

Salt analysis is carried out by systematic method of analysis. Generally
conventionally the anions are first identified and then the cations. The anion tests are
carried out on the dry salts as well as on solutions (sodium carbonate extract). Tests op

cations are carried out using dry salt (charcoal test, flame test)
solutions.
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Solubility Product of a Salt

of thThe Product of concentrations of metal ions and the anions in a saturated solution
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t1s called solubility product (K
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ing generally an anion of the salt. This anion. must be the same as the anion of the s,
required to be precipitated. For example if NaCl is to be precipitated as NaCl from yg

solution in water, C1” is added in excess. Due to the increase in the concentration of
the common ion ie C1”, the solubility of NaCl in the solution decreases and is precip.
tated. This Common ion effect is very important in the analysis of metal ions.

For example Cu™ as well as Zn”* will be precipitated as their sulphides Cu§

ZnS. But the solubility product of CuS and ZnS are different. Solublhty product of
CuS is less then than that of ZnS. Hence if to a solution of Cu’* + Zn** ions, S* fong

are added CnS will be precipitated first at lower concentration of added S . Generall
§*" fons are added in qualitative analysis as H,S. Hence if H,S is added in presence ¢

v,BCL Due to common ion [H'] effect S* concentration decreases. Hengt
[Cuz*][SZ']exceedsK of Cu$ but[Zn**][S* ] does not exceed K of ZnS. Hen
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Similarly AI?’“,' Mn** can both be precipitated as their hydroxides Al(OH)s,
Mn(OH), by adding NH,OH. But K of AI(OH), s less than that of Mn

(OH),. So
by adding NH,Clto NH ,OH the concentration of OH" in the solution decreases due to

4 3 s i 3 ' , g
common 10n NHZ A" s precipitated but not Mn** . Ag mentioned earlier OH™ ions

ﬁw«’#&ded in qualitative analysis in the form of NH,OH. So if NH,Cl is added 1o
‘r- "_ 'h.. ‘SOll'lﬁOD, due tO the common lOn NHr. the OH- concentratinn danvaaans
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The test are conducted in 3 ways :

(i) Heating of the sample of the salt mixture in a dry test tube.
(ii) Action of dil HCI on the sample of the salt.

(i) Action of conc. H,SO, or conc. H,SO, +MnO,, conc.H,S0, +C
turnings conc. H,SO, +C,H.OH, on the mixture

(iv) Some special tests.
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Preparation of original Solution :

The salt solution prepared for identification of anions is known as g -
solution. It may be prepared by dissolving pinch of salt in water and filtered. (heateg : :
necessary)

Generally sodium carbonate extract is prepared for salts which are insoluble i,
water. | : 3 ratio of sample salt and sodium carbonate is mixed and added with wage,
This solution is boiled and filtered. The supernatant solution (filtrate) 1s called sodiyp,
carbonate extract. In this process anion part is protected and cation part is replaced by
sodium which allow the anions to dissolve in water. '

Example :

Pb (NO;), —22<T NaNoj(s) + PbCo, |

13 1__. + Na, Co, gy filtered — filterate (extract solution)
I



Wty BB Y N P —
White sublimate i

gas is CO,, may be
Carb(,nalc

fina dry test tube
&{Action of dil HG 1. Brisk effevescence with
evaluation of colurless 8aS.
The gas gIVes white
precipitate O passing into
solution of lime Waler:

esdense | gas is HCI may be chlorig,
fi

3./Action of conc. H,S0; | 1. Colurless gas €1V
white fumes with rod dipped

in NH; 4q.
~ 2. Colurless gas which does not | 2as is CH.CO
ive white fumes with NH; acetate. {00H, may be

aq. Smell of vinegar. |

| | 3. Colourless gas + reddish

. égas 18 (HBr +
brown gas. Fumes in moist  bromide. Bry) may be

|
.l 4. Violet vapours, tums starch  gasis
J, | paper blue. G Ly, may be iodide,
4. !'Am Of COoNne. . l R
, . Greenish A%k
/HZSO4+Mw., ;' y¢l|0W £as. :gas 1S Clz, may be ch\()ndc
l .
‘gas is Br, may be bromige

, " ]
Bl i

[ A idtnod
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6./ Action of cone.

B I Ing 5
H,S0, + FeSO, | TOWn ring [FeNOT- ring may be nitrate.
7./ Action of conc. o ,
H.LS((),, :, ll('iO- Reddish brown vVapours Chromy| chlqridc vapours
) =R may be chloride,
8./ Action of conc, 8as buming with 25 15 ethvl borate mac b
H,S0, + C,H,0H | t«:)\r al::th)l borate, may be
3.5 Chemical reactions underlying the tests Given in section 9.4
(1) Action of dil HCI tests
(a) Carbonate
.3050’

(O, gas is liberated when carbonates are treated w

ith dilute acids. The liberated
('O, when passed into lime water (

Ca(OH), ) it will turns into milky white (CaCO,)
COZ" +2H" — C0, +H,0
Ca®* +20H +C 0, — CaC0, { white precipitate + 1 0

2HCI
(b) Ba®* +C0;* — BaC0, { — BaCl, +C0, 1 + 1.0




oo Ve == HSOT L1y

NH; + HCl—; ng

(b) When bromide reac
evolved along with Hpy

{Cl(dense white fumes)
1S with cone, H,50

3 Teddish-brown vapous of bromine are
Br™ +H,80, — HSO; + HBr
2HBr +H,80, — Br, +50, +2H,0
(Brown vapours)
(¢) lodide salts on treatment with conc. | 1,90, gives violet Vapours of iodine (1 ,)
I +H,80, — Hl + HS0,
H,80, +2Hl— l, +50, +2H,0
Violet Vapours
(d) To the sohd mitrite salt if conc. H,S0, is added, a reddish-brown vapours of
NO, are evolved.
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MnO, +4HCl— MnCl, +Cl, +2H,0

Greenish
yellow gas

(f) Mixture of bromide salt and MnO, when reacts withe conc. H,S0, in .,

conditions gives reddish brown vapours of bromine.

MnO, + 4HBr — MnBr, + Br +2H,0
Redcfish

brown vapours
(g) Solid Iodide salt reacts with conc. H,S0, in presence of MnO , t
iodine (I,) e g
2" +MnO, +2H,80, — I, + Mn** +2H,0+505"
Action of conc. H,80, + K,Cr,0;

(h) When conc. H,S0, is added to the mixture of solid chloride salt and so}ig
potassium dichromate and gently heated, a reddish-brown vapours of chromy
chloride (CrO,Cl, ) are formed. y

- =
Cr,0;~ +4CI™ +6H,50, — 2Cr0,Cl, +6HSO; +3H,0
Reddish

B v AR e e Iy )



[NUJ *4n +(U—- 01" +ZNU2 T eblgJ
Brown vapours
Action of conc, H,50, + FeSO, (Brown ring test)

(1) To the salt solution of nitrate when freshly prepared saturated fgrrous Sulphate
solution s added and cong, H,50, Solution is slowly added by the sides of the tey

tube & brown ring is [Fe(NO)]" formed i junction of two layers of solution.
NO; +3Fe> +4H® — 3Fe” +NO+2H0

Fe™* + NO— [FeNOJ”
Brown ring
(k) On warming Borate salt will react with con. H,50, and Ethy] tleghy

n'uhun 7 PRI PRGN, (A aulu'n'n Ihen Iunm‘nn n;uM oy T Sana a. P ™. .
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| ate s formed
, ]
HIU4 ollMu(), +23H°

+INH, * (NH,), PO, 12M00, +12H,0

(b) 803 yellow precipitate

\""‘ "J( .l : \l‘l“'ll"l. d \\l”ll l‘l&’\ |‘i[l_|[" in ‘1”“‘( n "‘ “(“
— COong

SO; + BaCl » HaSO, L + X

White precipitate
Flame Test for Metal lons

Fhe salt 1s mixed with cong HCL and the paste formed 15 introduced into Bunsen

flame
“H\k lt‘d colow La
Cireen colour Ha
l lls!\ colour |

(l\'ldl‘" \(’”l’“ \!'l"l” Na
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| Thes§ 10ns are identified by carrying systematic qualitative analysis by precipitat-

ing these 19ns as chlorides, sulphides, hydroxides, carbonates and phosphate. The ions
on.the basis of these precipitates are divided into 6 groups. For every group a precipi-
tating reagent is used

[ Group — chlorides — reagent : dil HCI

II Group — sulphides — reagent : dil HCI + H,S gas

Il Group  — hydroxides — reagent : NH,Clag. + NH,OH solid

IV Group — sulphides — reagent:NH,Cl solid + NH,OHaq.+ H,S gas
V Group — carbonates — reagent : NH,Clsolid+NH,OH agq.

+ (N”4)2C0] aq.
VI Group  — phospho-  — Ammonium molybdate solution
molybdate

First of all the groups in which the cations in the salt mixture analysed belong are
identified. For this the group reagent, the cations in the group and the precipitates

1‘......,"] "N n:nan I.ﬂ flso f')'\]ﬂ Q ’) T"\Dﬂ nuofnmnf;n nnnltln;n WRLSRPITRS Yiey 1% (AR AR GRS W T L e e




numoer ‘ - hi
| [dil HCI Pb*" ‘ lTbClz — white
I |dil HCl+ H,S gas cd™, cu® CuS,  — black
| } Cds  — yellow
.’ & :
[l NH,Clsolid + A", Fe" Al(OH); — white
'NH,OH soluiton | Fe(OH)y — yellow |
IV INH,Clsolid + | Mn®*, Zn* MnS  — Pink coloured
'NH,OH solution | nS — white
1+ HyS(gas) ’ o il L s
V. INH,Clsolid ICa** Ba* Sr* CaCO; — white
I+ %?;(??())solution } ’BaCO, — white
+ (N, CO, | gromree
‘saturated solution 5rC0, white
VI [No spec‘iﬁc reagent ,"NH:~ e Mgz*
Nessler’s reagent |
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3.5.1, FIRST GROUP (Pb**, Ag*, Hg?')

Precipitation.  The group reagent is dilute hydrochloric acid, The first group radicals Aty
precipitated as their chlorides (by adding dilute hydrochlorie acid) because the solubility produet of
these chlorides (AgCl, PhCL, and Hg ,C1,) is less than the solubility product of all other ehlondes

PBINO, ), +2HCI —» PbCL, 4+ 2HNO,
AgNO, + HCI » ApCll b HNO,
Hg, (NO, ), +2HCI — Hg,Cl, b+ 2HNO,
Analysis. Out of these three chlorides, only lead chloride is soluble in hot water and therefore
can be separated from the two other chlorides and tested as follows.



MM o/ MM l’luluhn Ang/
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Lend (P ), (1) Phel, 4 (i),

' l'l‘ v KL

(1) Ph(|, K| v Pl 4 2K

(yellow)

(1) PbCly + H,80, — B8O, &+ 210

(white)
Out of the two chlorides viz, AgCl and Hg ,Cl,, only the formes

owing to the formation of a soluble complex, while the latter forms & black ppt. of mercury and mercunc
aminochloride.

1% soluble in excess of AITInOna

Silver ammino Lh‘()lld(.

Hg,Cl, +2NH,0H — HgNH,CIV + Hgl +NH Cl+ 2.0



_L--mu_'_ 3 \DInCK)
’ N Black -
Mercurous(Hg," ). The black Ppt.1s dissolved in aqua regia to give mercuric chloride which 1s
then tested with (1) stannous chloride and (11) copper turnings.
HNO, +3H() > 2H,0 + NOCI +2C1
Hg +2C] > HgCl,
(i) 2HgCl, +SnCl, — Hg ,Cl, ¥ +SnCl,
White
Hg,Cl, + SnCl, » 2Hg v +SnCl,
Grey
LYSIS OF (ii) HgCl, +Cu — CuCl, +Hg
Silver (Ag")
(i) Ag(NH;),Cl+2HNO; — AgCld +2NH,NO,
White
o (i) AgNH; ),CI+KI — Agl! +KCl+2NH,4
& Yellow
A ) SE% . { ! , . 4
pd RCof Points to remember. 1. PbCl, is soluble in hot water (but insoluble in cold water), while AgCl
ndaes,

and Hg»Cl, are insoluble.

(a) PbCl, givesa yellow ppt. with K,CrO,. The ppt. is insoluble in acetic acid but soluble in KOH
or NaOH.

PbCl, +K,CrO0, — PbCrO, { +2KCl
PbCrO, +4NaOH — Na,[PbO, ]+ Na,CrO, +2H,0
efore (b) PbCl, +2KI — Pbl, ¥ +2KCl

Jury um -
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Ny
geit sulphide in presence of HCI. These radicals are Preci g
the sulphides of other metals remain in solution because of their high g

The SToup reagent s hydyn
their sulphides, whi le
product.

HgS, PbS, Bi,S; and  CuS— Black s
CdS,  As,S; and SnS, — Yellow

treated
SnS — Brown

Sb,S; — Orange
Function of HCJ js to decrease the ionisation of H

solubility product of sulphides of II group radicals is ove
Hence II1, IV and V gro

»S (due to common iop effect) so that onlyiy

rpowered and not that of T1I, [V and v growy
up radicals are not precipitated by H,S in presence of HC|

HgCl, +H,S — HgS{ +2Hc]
Black

di
PbCl, +H,S — PhS{ +9mc



\»uklz *sz S— CUS¢+2HCI

Black
CdCly +H,8 — s +2HC|
Yellow
2A5Cl, +3H,S —, Agg, | +6uCy :
Yellow
Orange
SnCl, + H,S — SnS +2HCI
Brown
SnCly +2H,S —> $nS, ¥ +4HC
Yellow

Itis important to note that sometimes a white or yellow precipitate of sulphur is obtained OWingly
the oxidation of H,S by HNO, or other oxidising agent like NO, ,80; or Fe’*.
2HNO; +3H,S — 4H,0+2NO+38
INaNO.. +H.S +2HC! —s MNaC1+NO +Q | 49u i



.. otUHp Il cauons mnto sub-groups i1 A an@ ax . 1L 11 EI0Up Sulphydec .
divided into two sub-groups on the basis that the arsenic, antimony, and tin sulphides (11B) are dissohe
in yellow ammonium sulphide* as soluble thiosalts while the other (11 A) remain unaffected

e —— ———————— —

7 ERE i

NHy), S is colourless.

*Ordinary ammonium sulphide, (




-‘|‘||‘.'.,.\‘. ’ .’.(N”‘MA\\‘ .S

o (soluble)

SLIS ‘(NII,,LN, ) 2(Nl|,),ShS, 'S
| (soluble)
Sl\.\’(NII‘LS. ’ (Nll,);SnS\

(soluble)

Analysis of IEA cations : The prec Ipitates of sulphides of Hg ™ Pb™ B, Cu™ and C4™* are
reated with nitric acid when all the sulphides except mercury sulphide are dissolved as their nitrates
IPBS +BHNO, - IPBHNO, ), + INO +384 + 4H.0

BI:S, ! R"NO‘ ’ :"NN()‘)\ : ZN() \ 35& ¥ 4“10
CuS +BHNO,; ~—» 3CuINO, ), +2NO+3S 4 + 4H,0
3CAS + 8HNO; = 3CANO, ), +2NO+3S 4 +4H,0

The insoluble muric sulphide (HgS) is then tested as follows,
Mu'w'k(lll b Black ppt. of mercuric sulphide (which remains unaffected by HNO) s

e LAk e bactad with stananme shlasds anhiiian
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2Hg(Cl, +3nCl, — Hg,ql, v +8nCl,
White

Hg,(Cl, +8nCl, — 2Hg | +8nCl,

Grey
The nitrates of Pb™*, Bi**| Cu® and /or 4

are then treated with sulphuric acid when lead, if
presen, is precipitated out as lead sulphate while the

sulphates of other jons remain in solution.

Pb(NO; ), +H,80, —> PbSO, ¥ 2HNO,
White

2Bi(NO, ); +3H,S0, — Bi,(S0,); +6HNO,
Cu(NO; ), +H,80, —> CuS0, +2HNO,
Cd(NO ), +H,80, —> CdSO, +2HNO,
White precipitate of lead sulphate are tested as below.

PN RPN A
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tH.80, — CdS0, +2HNO,
ad sulphate are tested as below,

Cd(NO )
White precipitate of e

Lead (Pb"")

PbSO, ¥ +2CH,CO0NH, — (CH,C00),Pb + (NH, )50,
(CH;C00),Pb +K,Cr0, —> Pbr0, 4 + 2CH,COOK
Yellow

Centrifugate containing sulphates of bismuth, copper and/or cadmium is treated with ammonium
hydroxide when only bismuth forms insoluble hydroxide and tested separately, while the copper and
cadmium tons form soluble tetrammine complex.

Bi, (S0,); +6NH,0H —> 2Bi(OH); ¥ +3(NH,),S0,

CuSO, +4NH,0H —> [Cu(NH,), 150, +4H,0

Tetrammine copper sulphate
(DY)



N '

Blsmuth (ki " )
Mt . ' y M M 1)

MA) » M x 1



C o HLPOSSIUM [errocyanide sofution. T ol
(Cu(NH, .30, ]+ 4cH,co0K —,s CuS0, +4CH,COONH,

20430, +K [Fe(CN);] —» Cu,[Fe(CN)J4+2K.50,
Cuproferrocyanide
(Brown)
510 give yellow precipitate of CdS,
[Cd(NHy ), 180, +H,§ —, CdS v + (NH,),50, +2NH, sul

~ Analysis of I1 B cations, The centrifugate containing the thiosalts of the three cations is e
with dil. HC] when the sulphides are reprecipitated.
2(NHy )5 AsS, +6HCl —> As,S, ¥ +6NH,C1+ 3.
Yellow |
2(NH);5bS, +6HCl — Sb,S, ¥ +6NH,C1+3H,8

Orange

(NH,)>SnS +2HCI — SnS. 4 +INH (1 +H <

Cadmium complex is decomposed by H



2HNO, — H,0+2NO, +0
As,S5 +20[0] —» As,05 +580,

sta
45305 +3H,0 —» 2H,As0,
Arsenic acid 3.
H;As0, +12(NH, )2Mo0, +21HNO, —, (NH,); As0,.12M00; ¥ +21NH,No, +12lg
Yellow :
Antimony (sp**)
(1) SbCl; +H,0 — $bOCI +2HC]
CH(OH)-COOH CH(OH)-CO0(Sb0)
SbOCl + j — +HCI
CH(OH)-COOH CH(OH) .COOH
0, Antimonyl tartarate
Preparation of sodiym stannite,







vll\'l4

White
Hg,Cl, +8nCl, — 2Hg | +8nCl,
Grey

.Points to remember. 'l. Since the solubility products of PbS and CdS are more than the
sulphides of other II group radicals, these are precipitated only on dilution.

2. HgS is insoluble in dil. HNO;, while sulphides of Pb, Bi, Cu and Cd are soluble forming
pitrates. g7 .

3. PbSO, is insoluble in water while sulphates of other metals are soluble.

4. Bi(OH); 1s soluble in dil. HCI to form BiCl 3 Which on dilution gives milky white ppt. of

i0Cl.
£ 5. Cu and Cd separation is based upon the fact that in presence of KCN, only Cd is precipitated as
sulphide on passing H,S.
2[Cu(NH; ) ]SO, +10KCN +8H,0 — 2K,[Cu(CN),]+2K,S0, +8NH,OH + (CN),
[Cd(NH;)4]SO, +4KCN +4H,0 — K,[Cd(CN),]+K,SO, + 4NH,OH
Since second ionisation constant of pot. cadmicyanide is higher than that of pot. cuprocyanide,
sufficient Cd ** jons are present in solution and hence only CdS is precipitated on passing H,S gas.

6. Arsenic sulphide is insoluble in conc. HCI, while Sb and Sn sulphides are soluble.

g8 AT” "™




Radicals are precipitated as their hydroxides.

MCI; +3NH,0H — M(OH); v +3NH,Cl

(where M = Fe, Cr, Al)

Importance of nitric acid. Conc. HNO, is used to oxidise Fe*" ion into Fe® because the
solubility product of Fe(OH), is very high as compared to Fe(OH); and in presence of NH,Cl (group
reagent), the ionisation of NH,OH is suppressed and thus only the solubility product of Fe(OH), is

reached. It 1s important to note that iron in the II group filtrate will be present in the ferrous state no

matter it was originally in the ferric state. It is because on passing H,S in II group, Fe”" ionisreduced to
2% -
Fe~ 1on

Function of NH ,Cl is to suppress the ionisation of NH,OH so that only the III group radicals ar







L. Excess of NH,C1 should be added otherwise manganese will be precipitated in [l group
MO, 1,0

2, (NH, 1,80, can't be used in place of NH,C1 because the $0," will precipitate barum (\f
present) as BaSO,. ‘
3. NH,NO, can't be used in place of NH ,CTbecause NO,  ions will oxidise Mn** 10 Mn and
thus M(OH), will be precipitated in third group | :
4. Only AIOH), is soluble in excess of NaOH followed by boiling 1o form sodium mets,
aluminate, while Fe(OH) ; and Cr{OH), are insoluble

AOH), + NaOH s Na[AIO, | ¢ H,0 i
Sod. meta -aluminate
(Soluble) |

ol
Cr(OH), ¥ + NaOH  w= Na[C10, | + 2H,0
Cool  (Soluble) »

8 CifOH), is soluble in NaOH in presence of an oxidising agent (like H.00. breeies
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STUp includes Co*' - N ZnT and M
mmonie

Fhe group reagent is hy opey \ulplmh.‘

Y e \ ' | tll\ |l‘ | | l

NH O |
MCI, + H,S » MS +2HC

(where M = Co, Ni, Mn or Zn) -
CoS, NiS——Black: MnS—Buff: ZnS— Whitc
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Function of amm, hydroxide

18 10 incrense the {onisation of
jon : ‘ sahon o
unionisable water, I 1

WS by removing 1 of L5 s

HyS w2y 462
|
H' +0OH (from NH  OH) ~y H,0
I h;:s:. “tlut;?‘g sul Ph;d? 1ons will .hc.‘ uvnilghlc and hence the jonic product of 1V group sulphides
exceeds thetr solubtlity product and precipitate will be obtained. In case 1 18 passed through a newtral
MCl, +H,S —> MS + 21

solution, incomplete precipitation will take place due to the form
ionisation of H,S.

Function of ammonium chloride is to check the precipitation of group V and VI radicals a
hydroxides and sulphides because in presence of NH (1, concentration of O jons is fairly low.

Separation, The separation of the sulphides of the fourth group radicals is based upon |
following facts.

ation of HC1 which decreases the
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b
presence 0fNH, Clang Niy 4OH. These are Precipitated

MCl, + (NHJ),(,‘();

P reagent is Ammonium carbonate

as carbonates Wwhich are insoluble mNH 0

= MCO\{ + 2Nk
(White)

(Where M = (g Ba or Sr)

I8 10 Suppress the onisation of Niy
) and MyCO (along with V
3 18 high. NH,C1 should

Function of amm. chloride
check the precipitation of Mg(OH)
product of Mg(OH ):‘imd MgCO
concentration of NH,, " ions will d

OHand (NH,),C0, any

Broup carbonates) because the sol
also not be added in excess becaus
ecrease the tonisation Of (NH,) L0 10 such an extent that su
C0; ons will not be present and hence V group carbonates will not be precipitated.

Separation. 1, B:\(,‘()“.Sr(‘()_‘ and CaCO are soluble in CH

{COOH forming corres
acetate,

MCO,; +2CH,COOH «= (CH.COO\. M 4+ H (1400



FUAS WY NWRSRe S AL R ANAN A W) N
P ¥ (CH PEAR UL 10U, Tormung sotuble compiex.
1,C00),Sr : LG
| )5St + (NH,),80, —> S1S0, 4 + 2CHCOONH,
(White ppt.)
| CaSO, +(NH,),80, —> (NH,),(Ca(SO4);)
4. The above soluble complex of caleium gives white ppt. with ammonium oxalate.

(NH, ), [Ca(S0, )y ]+ (NH,),C,0, —> CaCy0, ¥ +2(NH4);504
(White ppt.)

Caleium oxalate ppt. are dissolved in dil. H,80, 10 give oxalic acid which discha

0, solution colour.

CaC,0, +Hy50, — H,C,0, +CaS0y

H:C:O,‘ i \()\ —> 2(‘()2 + Hz()
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3.5.6. SIXTH GROUP

Ihe only radical of this group is Mg *" whose reagent is disodium hydrogen Phosphate.
‘ . Mag. ammonium phosphate
(White ppt.)

4*“@

Neote. (1) The filtrate of group V is first treated with amm. oxalate to remove V groupmdw
V) as oxalates because V group radicals may not be precipitated completely as carbonates d\\th\
esence of excess of NH,CL

3.7. ZERO GROUP (NH ,Na" and K ")

L. Ammonium salts when heated with NaOH solution give ammonia.
NH,CI + NaOH — NaCl+NH, T + H,0

Evolution of NH,; gas can be detected by thc tollowmg tests.

n\n-_.‘_.J_._..-.l,- G R N QA N PN NN
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e NH,
= 3H,0
2K,Hgl, +4KOH +NHCL —  ~ —0 + TKI+KCI+30,
Nessler's reagent Hg\l
lodide of Millon's base
(Brown ppt.)

Nessler's reagent is obtained by adding excess of Kl solutiqn to mercurig ch\or'\de.so\u
scarlet ppt. of Hgl, first formed redissolves. The resulting solution 1S made alkaline by adding !
KOH. _

HgCl, +2KI —> Hgl, ¥ +2KCl
Hgl, +2KI — K,Hgl,

Pot. tetra-1odo-mercurate

3. Pot, salts give a yellow ppt. with sod. cobaltinitrite.
Na;[Co(NO, ), ]+3KCl —> K;[Co(NO, )¢ ]+3NaCl

Pot. cobaltinitrite
(Yellow not )



PICSCNL Jons (POt M KHUrate § f, 5 1 boiled off then boiled with cone.
recipitate — X INH,Cl solid and NH,OH soluti
PbC, CdS - yellow ol solid and NH,OH solution are added.

Precipitate [l |Filtrate : H,S is passed.
group ions present
Fe(OH); — brown
Al (OH); — white

Precipitate IV | Filtrate :
groupions  |NH,Cl solid +
present NH,OH solution

ZnS — white |+ (NH,),CO4
MnS — Buff |saturated

colour solution
V group cations |Filtrate : N
present reagent

- - +
CaCO, — white NH, K )

™S M"MNSN
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3.9 Interfering anions and some dry tesl' s g
. - { oo JSore proceeding or e anatysis o Cilli .
‘ alate s eliminated before proceedil .
(a) Oxalate ion is ¢ ya dish and heated strongly ¢ T

)xﬂ\ak

salt sample is taken In a chir .
and used in the analysig

decomposes. The residue 15 dissolved in HCI
(b) Phosphate is eliminated before proceeding lu‘lhc 11 il Phosphaye Wiy -
eliminated in carlier days by adding neutral Fe( I'x s.olullinn (o the filtrage "
the 11 group of the main table. But presently this is climinated by adding -
NH,CI solution + zirconyl chloride solution to the filtrate of |y oy,
Phosphate is eliminated as zinconyl phosphate. '
(¢) Charcoal test : This is conducted in the case of coloured salts, The sall g
mixed with Na,CO; solid. The mixture is placed in the cavity of Charcgy
piece and heated.
: v e
brown residue — Ca ™'
yellow residue — Zn™*
(d) Borax Beed Test : Borax is taken on a platinum wire and heated to form
beed. This is ‘then _dlpped in the salt and is again heated, The beed st



3.10 Conclusions
I'hus salt mixture is analysed in a systematic way by the following types Of g

(1) Dry tests :

(a) Action of heat — NH ;, heavy metal nitrates

(b) Flame test — Sr**, Ba*', Ca®*. K" identified

(¢) Charcoal test — Coloured salts, Mn **

(d) Borax beed test — Mn**

(2) Wet Tests :
with dil HC| — pb**

with cone. H,SO; alone or in presence of Mn0O,, K

L1047, Cu turnings, FeSO,
CoHsOH for ) , Br

I . NOj3, borate respectively,
(3) By systematic analysis of cations through using
I group — dil HCI
Il group — dil HC] + H,S gas
I group — NH,CI solid + NH4OH solution
[V group — NH,C]1 solid + NH4OH solution + H,S

V' group — NH,CI solid + NH,OH + (NH,4),CO; solution, sat. solution

the group reagents as shown below

Vi oroup — NH?T — Nescler’s reacent: - TTal . b Ny o as iy

precipitate
Tests for

To



