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4

SALT ANALYSIS

The qualitative salt analysis deals with the identification
of acidic radicals (anions) and basic radicals (cations) in
an inorganic salt or in a mixture of salts.

\ Salt v
AT B
(Cation Anion
(Basic radical) (Acidic radical)

PRELIMINARY TESTS

% Note the state (amorphous or crystalline) and
colour of the salt.

L Colour of the salt :

" White .
INHE Pb™ AP Zn™ )N
Colour rr"Bfaer’ Ca™, Sr*7, Mg2+
BlllE Green Brown
Cuh Ni:“, C 3+ FE3+

.......
r- .'|

L1ght greéﬁ"-._
2 FE2+

........
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% Odour of the salt :

. " Rotten egg "

:-"ﬁmmnniacall":l 2 Vinegar :
NHY 4% CHC00 % § 2
(1 Odour l
> Flame test :
{}rEEniSh :. - o . +. T T R : Brick
Cut < blue Salt with 1-2 drops Df: Lt g B
_ . conc. HCl is introduced ! a
i Lilac ) _ - 1
K" < 'in the non-luminous: Apple
. : reen ,
?;llif“ . (oxidising part) flame. = 5 Ba*
+  vellow - .
Na' < 'of the Bunsen burner! Crimson
¥ _ : red e Y
L using platmum wire. > Sr

O o o o . e E o o e o o e -

L, Borax bead test :

F

Borax is heated on a loop of Pt wire, colourless
glassy bead of sodium metaborate and boric
anhydride is formed.

Na,B,0,-10H,0 2> Na,B,0, 2>
2N3B02 + B203

Glassy bead
Coloured salts are then heated on the glassy

bead, coloured metaborate is formed in the

ﬂxidising flame.




" Colour of bead in oxidising flame Ion indicated Anions or Acipic RabicaLs
Green in hot, light brown in cold Copper

_Pinkish violet in both hot and cold Manganese @ o

- First group : CO3, $", 503", CH,COO",
“-|k5203—, NO;

Yellowish brown in hot and pale Iron

yellow in cold s

! | F — = = = T
Brown in hot and pale brown in cold | Nickel ﬂ’uﬁecﬂnd group : Br, Cl, I, NO;, G054

(| == ﬁhird group : SO;~, PO, j

> First group :
Group reagent : dil. HCI
Salt + dil. HCI

|

Effervescence or evolution of gas shows presence of 1°' group
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. Colourless gas with suffocating smell with yellow : . Colourless gas with rotten egg smell (H,S gas)
: Pass through K,Cr,0, = P 5 !
. ppt. of sulphur > : > PbS —> § confirmed
. Blackish green solution —> $,0;  confirmed i aa: s ot v oA PRTORO ’
T : ..... -.....l ..... ittt e et : - _E ;: """ ;'1';"‘""
. Brown gas (NO,) S ol paper > Blue —> : . @ Colourless and odourless gas (CO, gas) e
: 2 — B
; NO; confirmed ; La{ll&(h(toy, or HCO3; may be present) :
T B e S B e TR B D e b R A A i R e R e ] mi '}: .
. Colourless gas with vinegar smell (CH;COO™ may . e Confirmation test for HCO; & CO3~
: be present) Salt solution + FeCl; (neutral) —> :_. Salt + water — boil and pass through lime water
(CH5COO);Fe —> CH;COO™ confirmed : -
........... ﬁlf:’.‘f‘.d..r.e.‘.j.‘:"':].]'f".‘ﬁs.‘?!':'.[?‘:]."?......................‘..........
. Colourless gas with suffocating smell (SO,) § Lime water Lime Water does
Heat and pass turns milky not turn milky
through K,Cr,O, + —e)
——> Solution turns green due to 5 { & X i)
Cr,(SO,); —> SOZ™ confirmed 5 HCO;3 confirmed CO3 confirmed

----------------------------------------------------------------------------------------------------------------------------------------------

%> Second group :
Group reagent : Conc. H,50,

(Salt + conc. H,S0, )
l'Ht at if required

C Effervescence or evolution of gas shows presence of ond grnup)
|

v \2

Colourless gas with Brown gas Violet gas Colourless and

Pungent smell ‘ Pieces of copper turning (12] odourless
(HCl gas) v v anGg +H,50, gas (CO + CO,)

Glass rod dipped in More brown fumes Not a blue solution . . ‘LBurn

lNH@H is exposed  with blue solution J V'mlet cplﬁur
. 1 Br~ may be present HFiLenRiIeS Biliesfame
White fumes (NH,CI) — 4 | (more 1,) J
\l( 3 may be present \l! CEO?{ma}f
Cl may be present I” may be present be present
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%, Confirmatory tests of acid radicals :

Brown ring test On

a brown ring at the junction of two::

:liquids.

iNaNG3 + H,50, —> NaHSO, + HNO; ::

. Salt
:6FeSO, + 2HNO, + 3H,50, —>

3Fe,(SO,)s + 4H,0 + 2NO ::

> Sodium carbonate

: [Fe(H,0)¢]SO, + NO —>

[Fe(H,0):NOJSO, + H,O :

Brown ring

...................................................

e [ Todide (I) ‘ ................ ; :

Layer test : On treating salt with dilute :
-sulphuric acid, chloroform or carbon:
gtetrach]ﬂride and chlorine water, gives:

:violet coloured layer.

: Chlorine replaces iodine that dissolves:

:in chloroform.

:2Nal + Cl, —> 2NaCl + I,

+ Salt

[, + Chloroform —> Violet coloured
: layer

Starch paper test : Violet vapours with

- starch paper give blue colour.
: 1, + Starch —> I, -starch complex

Blue colour

Foabeaceo { Oxalate {CEO:L?_)

treating On acidifying sodium carbonate extract

‘aqueous solution of salt with freshly:: with acetic acid and on adding cadmium ::

‘prepared solution of ferrous sulphate : chloride solution gives white precipitate. ::

‘and concentrated sulphuric acid, giveség Filter and dissolve the precipitate in::

.. dilute sulphuric acid and add tew drops
-:NaCl + H,S0O, —> NaHSO, + HCI

:of potassium permanganate solution. ::
. The colour of potassium permanganate :: Salt

-+ is discharged, indicates the presence :::fi;chrzO? +2H,50,4 —> 2KHS0,

:: oxalate.

E?OOH

-------------

-
I

o

Na,C,0, + CaCl, —> CaC,0 +
White ppt.

2NaCl

extract

+ [O] — 2CO, + H,O

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

— Sy
Confirmatory tests N
for acid radicals of

group |l

.;.

e | Chloride (CI) |-+oeoee- .
EEChrnmyl chloride test : On heatingg

salt with concentrated sulphuric acid in::
the presence of potassium dichromate, :
deep red vapours of chromyl chloride
are evolved. ‘

+2CrO; + H,0'!

1Cr0;+2HCI—>  CrO,ClLT + H,0!

Chromyl chloride
(Red vapours)

1 CaC,0, + H,80, —> H,C,0, + CaSO, Th;“'" V}?pc?urs*dﬂﬂ lpa?‘“““g, th“}';lgh}
ZKI'VIHOLI 3 3HESO4 N KESD;L + 2MI]SO4 S0 11.!.111 Y I'DIE':l e solution gl"iﬂi }’E {JW
: + 3H,0 + 5[O] EESDIUHDI‘I of sodium chromate.

2 1 Cr0,Cl, + 4NaOH —> Na,CrO, +

Yellow colour :

2NaCl + 2H,0':

:The yellow solution on neutralising:
: with acetic acid and on addition of lead :
- acetate gives yellow precipitate of lead:
échrﬂmatﬁ. :
:Na,CrO, + (CH,COO),Pb —> :
: PbCrO, | + 2CH;COONa:
Yellow ppt. :

--------------------------------------------------

A AR ey [ Bromide (Br) J ................................. ‘

;La}fer test : On treating salt with dilute sulphuric acid, chloroform or :
-carbon tetrachloride and chlorine water gives brown coloured layer.
:Chlorine replaces bromine that dissolves in chloroform.

: 2NaBr + Cl, —> 2NaCl + Br,

Salt

éBrZ + Chloroform —> Brown coloured layer

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
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New system to detect mercury in water systems!

new ultra-sensitive, low-cost and portable system for detecting mercury in environmental water has been developed

by University of Adelaide researchers. The researchers team has engineered a nanoporous material called nanoporous

anodic alumina to make a special structure called a rugate filter. The surface of the filter has been modified to make

it selective to mercury ions. As water flows through the pores of the filter, the mercury ions become attached to the surface.
An optical system—reflection spectroscopy—measures the amount of mercury present. A range of tests have shown the sensor can
detect mercury at levels of 200 parts per billion in a complex mixture of other metal ions and environmental samples. Continued
work will seek to enhance the optical signals for even higher sensitivity. The promising sensing performance of this system
along with its cost-competiveness and portability make it an excellent potential alternative to current analytical technigues.
This technique could provide the basis for future point-of-analysis systems for monitoring water quality on site and may help
Qmplement better monitoring processes around the world.
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> Third group : These radicals cannot be detected by either dil. H,SO, or conc. H,SO,. For detection of these
acidic radicals we need some specific tests.

H,Si0,—> F confirmed
(Gelatinous white)  (Flouride)

BaSO, T1-1359,1 + Si0, (C,H5);BO;
White ppt. o Burns with green edged flame
(insoluble indil HOJ) < 202 % gae s 1250
diLHCl + " .’ C,H;OH RO (-
SO;~ confirmed 2 mL soda extract + (ije}
(Sulphate) dil. HNO; +
ammonium molybdate
A 4
(NH,);P0,12Mo0O;—> PO, confirmed
(Canary yellow ppt.) (Phosphate)
Carions or Basic RabicaLs
Group Group reagent Cations Form of ppt.
1 dil. HCI | Pb*", Ag”, Hg' Chlorides
11 dil. HCl + H,S gas Pb**, Hg*", Cu®*, Cd**, Bi’*,|Sulphides
| Sb’*, As®, Sn**/Sn** |
11 NH,Cl + NH,OH Fe't, AT, C*? Hydroxides
IV NH,Cl + NH,OH + H,S gas Zn**, Mn**, Co**, Ni** Sulphides
V (NH,),CO; + NH,OH Ca™, Sr**, Ba®* Carbonates
VI Na,HPO, + NH,OH Mg** s
> Identification of basic radicals :
r Grnup I Separate

Original CURECN AgCl, PbCly, Hg,Cl, (All white). solution Solution containing groups
sobition K, values of their chlorides are low, hence,| from ppt. IL, IIL, IV, V and VI [ ‘
) Pass H,5 Gas

Kj, > Ky and they get precipitated.

/

i i Group II
Group III feie
Fe(OH); (Reddish brown), Hg§, PbS, Bi,S;, CuS (Black),
Cr(OH); (Green), AI(OH); (White). NH,0H in (Solution containing| Separate CdS, As,S3, SnS, (Yellow),

S ‘ - Sb,S; (Orange), SnS (Brown).
C NH; f NH.Cl presence of solution 293
ommon 4 oM ITon : < groups lIL IV, V' 1< from ppt. | Due to common ion H" from

SRCH NH,CI
decreases the 1?11153’[1::111 of NH,OH thus 1 ared VT ) HCI, the ionisation of H,S
low [OH]. Hence, only these 4 husl 2-
hydroxides of lower K, values are (e Fereaea i low [5¢ .
ydroxi PWET Rep Group IV Hence, these sulphides of lower
precipitated. ) ZnS (Greenish white), MnS (Buff), Ky values are precipitated.
CoS, NiS (Black). - g
Basic medium increases the ionisation | “Part¢ (o i
of H,S, thus high [S?7]. Hence, these selunon *
Separate | H>S in e B s ’ from ppt. groups V and VI
solution | Solution containing | presence of . sulphides with high values of K, Iy
Gy ‘ » 1N presence
from ppl.} groups IV, V and VI NH,OH undergo precipitation. ¢ : ifNI:iIJ)}H l
- I Group V
Na,HPOy . Separate B All whi
Group VI in presence | Solution containing|  solution 205l SHC, Caldidg (ol wikitce).
o RTET YB (hks V1 : 1 These carbonates have lower Ky values
g(NH4)PO4 (White) [* of NH,0H SLovp R than that of Mg®*. Hence, they are
precipitated before Mg** J
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