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Diploma in Pharmacy 1st Year

Pharmaceutical Chemistry
Experiment
To perform the identification test of anions
Aim:
To perform the identification test of anions
Reference :

‘Dr. Gupta G.D., Dr. Sharma Shailish , Kaur Baljeet > “Practical Manual of
Pharmaceutical Chemistry” Published by Nirali Prakashan, Page no 21 - 24

Requirements:

Apparatus Required: Test tube, Test tube holder, spatula, non-luminous
bunsen burner, glass rod, con HCI, dilute H,SO,, con.
H2S0O,, copper turnings, MnO2, NaOH solution, dilute

HNO;, sodium carbonate, AgNO;, solution, BaCl,,
solution, acetic acid.

Material Required: hydrochloric acid, lead acetate solution, FeSO 4 solution,
FeClB, solution, dil. HCI, calcium chloride, and Na,CO5
Theory:
The detection and identification of acidic and basic radicals present in inorganic

salts are parts of qualitative analysis Acids and bases, or acidic oxides with a
base or basic oxides, react to form inorganic salts.

The following are some examples of acids and bases, or acidic oxides reacting
with a base or basic oxides:
NaOH+ HCl—+ NacCl + H,O

CO,+2NaOH —Na,CO5 + H,O
KOH+HNO3; » KNO; + H,O
2NaOH+HZSO4—> Na,S04+2H,0



Because they have fixed geometrical structures, most organic molecules are
crystalline solids. They are usually made up of radicals, which are oppositely
charged particles or ions.

Two essential principles are extremely useful in salt analysis:

1. Solubility Product: When the solution is saturated, the product of ion
concentrations raised to a power equal to the number of occurrences of
ions in an equation expressing electrolyte dissociation at a certain
temperature is known as solubility product. The solubility product is not
the ionic product under every condition, but only when the solution is
saturated

2.Common Ion Effect: The common ion effect is a phenomenon in
which a small amount of strong electrolyte containing a common ion
decreases the degree of dissociation of any weak electrolyte. lonization of
the weak electrolyte acetic acid is controlled, for example, by introducing
strong electrolyte sodium acetate containing the common acetate ion.
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Sodium Carbonate Extract
The confirmatory tests for CO,*, S, SO,*, NO*, and CH,COO" anions:
When the salt is water-soluble, cenfirmatory anion testing is carried out withwater

extract and when the salt is water-insoluble, confirmatory anion testing iscarried out
with sodium carbonate extract. Because carbonate ions are present inthe sodium
carbonate extract, confirmation of C * O_{3} » 2 is done with an aqueous saltsolution or
solid salt. Water extract is made by dissolving salt in water.

Preparation of Sodium Carbonate Extract

1 g of salt is taken in a boiling tube or porcelain dish. 3 g of solid sodiumcarbonate is
mixed with 15ml of distilled water. Cook for about 10 minutes afterremoving the
contents. Cool and then filter the filtrate into a test tube and label itas a sodium
carbonate extract.
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Observations and Inference

Observation

Anions . - —

oG CO, gas is produced with dilute sulphuric  acid
AT .scence, which turns lime water milky.

(Carbonate anion) | effervescence, whic S olaGonaine

S* (Sulphide anion)

Add a drop of sodium nitrop}-usside
colouration appears to be purple or violet.

SO, (Sulphit
anion) =

| With a barium chloride solution dissolved in weak h.ydmchloric'
acid, a white precipitate forms, as well as sulphur dioxide gas.

SO,4> (Sulphate
anion)

\ fter acidification wi i id, dissolve 1 mL
After acidification with weak hydroc}ﬂ(-mc acid, disso
of salt water extract in water or spc!mm -carbonate and add
BaCl, solution. White insoluble precipitate in concenl;atr:d HCl1

or HCL. It gets HNO3.

NO, (Niuité'mﬁon)

s

' i i id ads . f 1odide

idify with acetic acid after adding a few drops o
::t;sl:{um;sp'luﬁon and a few drops of starch solution. The
blue colour appears.

| NO,; (Nitrate anion)

45 =

"l of salt solution is taken in water and then acld a conc. of
;ﬁ.ﬁgSO‘;is completely mixed. The mixture is thep cooled
| under the tap. Freshly prepared ferrquS'sulpha_tc_ is addc-_.d-
without shaking on the sides of the test tube. A dark brown
ring is formed at the junction of two solutions.

CI” (Chloride anion)

1gm of salt is taken in a test tube and add a pinch o
Oﬁ-.léngancse dioxide and 3-4 drops of conc. sulphuric acid. The
| mixturc= is then heated. Chlorine gas is a greenish yellow gas

with a strong odour and bleaching effect that can be recognised.

8)

Br (Bromide anion)

0.1gm of salt is taken in a test tube and add a pinch of
manganese dioxide and 3-4 drops of conc. sulphuric acid,
Strong brown fumes are produced.

9)

I (Iodide anion)

Iml of salt solution is taken in a test tube. Add a conc of 2
mL. H,SO, is completely mixed. The mixture is then cooled
under the tap. Freshly prepared ferrous sulphate is added
without shaking on the sides of the test tube. A dark brown
ring is formed at the junction of two solutions.

10)

PO, (Phosphate
anion)

Con HNOj4 and the extract of sodium carbonate or salt solution
in water is acidified, then add the ammonium molybdate
solution and heat to a boil. The result is a precipitate that is
canary yellow in colour.

11)

C2042" (Oxalate
anion)

I mL of acetate acidified water extract or sodium carbonate
extract is taken and a solution of calcium chloride is added.
In a solution of ammonium oxalate and oxalic acid, an
insoluble white precipitate forms, but it is soluble in dilute
hydrochloric acid and diluted nitric acid.

12)

CH,COO™ (Acetate
anion)

1 mL and 0.2 mL conc. of ethanol is added. H>S0O, is added

and then heat it. Fruity odour confirms the presence of
acetate ion.

Br.I.PO,”,CO,”, CH; COO) anion.

ReSUIt: The given salt contains (CO;_, S, SO;_, SO 42_, NO,,NO;, (I,
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