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-4 PRECIPITATION TITRATIONS X-

—®

p
Precipitation titrations are a
~-\ type of volumetric analysis in
which the end point is detected
by the formation of a precipitate
L (sparingly soluble salt).
o B
—_ They are mainly based on the
reaction of halide ions
@)/ (Cl-, Br7, I") with
silver nitrate (AgNOs).
L (AgNO3) J
i TN
They are also called
argentometric titrations.
e ¥y,

Definition | gfRRameT
| st
AgNO; 3
(Titrant) ,-
Halide ions
{C1~,. Br,I")
Precipitate
(AgX)
e White /
,0 Curdy solid

Ag'aq) + X(aq) —> AgX(s)!
Where X~ = CI7, Br~, I™
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=2 PRECIPITATION TITRATIONS A-

1.

The basic reaction
involves silver ions
reacting with halide ions
to form an insoluble

silver halide
L precipitate. )
i N
2. Example:
_ _
r ~

. Ag* + ClI- = AgCl|

(precipitate)
\_ J
/ N
m 4. Similar reactions
occur with Br~
and I".
\_ »

— General Reaction | 9= 3ifufshar «
N '

Similar reactions
__ with other
v halides:

lL» —>(AgBrl

precipitate)

L.®_, Agll

(precipitate)

[Ag+(aq) + Cl'(aq) — AgC|(s)lJ

® Ag* = Silver ion

®) CI” = Chloride ion
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%
The titration depends on

the reaction between
analyte and titrant

forming an insoluble
product.

A sharp end point is
detected using special
indicators such as
adsorption indicators or
complex-forming indicators.J

s .
@ The most common
@ system is halide ion
determination with
L AgNOs. )

Theory | figid

ANALYTE TITRANT
REACTION | END POINT
Forms | Detected using
insoluble special
product |, . <~ | indicators
- @)
$.
INSOLUBLE PRECIPITATE
~ MOST COMMON SYSTEM |
o |
AQaq) + Xag) = AgXi)l |
Where X~ = CI7, Br7, I” l
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-\ PRECIPITATION TITRATIONS A-

. Principle: Direct titration

of halides (Cl~, Br™)

1 with AgNO,. I
r i
2. End point: Formation of
red precipitate of Ag,CrO,.
N 24
d -
ﬁ 3. Indicator: Potassium
L6 chromate (K,Cr0,).
r ™
i? 4. Exam tag: DSSSB 2025 St
\ P
e k.
)~ 5. Application: Estimation of
o chloride in water, food, and
= pharmaceuticals such as
| NaCl and KClI assay.

~ Mohr's Method | gz fafer =

Chloride

A &« solution

(CI)

.\ Red precipitate
Ve 3~ (End point)
) Ag,CrO,

.
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3. Gram: qREw
®iAe (K,Cr0,) |
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4. g3eIr S1: DSSSB 2025 S1
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; PRECIPITATION TITRATIONS ZA-

S

f

1. Principle: Back titration
method. Excess AgNO;

N

5 "o

is added first.
4
2. Residual Ag* is titrated
with KSCN.
A,
4
3. End point: Red
Fe**-~SCN™ complex.
J
>

=N

. Indicator: Ferric alum
(Fe3*).

& Vi
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. Exam tags: Endpoint -
DSSSB 2021 | Indicator -
CG Vyapam 2016

W
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. Application: Assay of
halides (CI", Br~, I7),
cyanides, thiocyanates,

and silver salts.

+» Volhard's Method | dicgrE fafg

3. END POINT
(Red Complex Forms)

1. ADD EXCESS AgNO;
(Precipitation)

2. BACK TITRATION
WITH KSCN

KSCN
titrated

X-
(CI, Br,I)

AgX(s)

Residual Ag* reacts

Sample containing End point: Red
halide (X™) ; = Fe**-SCN~
(CI, Br,I) with SCN complex appears
. @ Ag* ® X (CI,Br,I") @ SCN~ @ Fe*-SCN™ (Red complex) |
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— Fajans' Method | w4 fafer =

4 E
1. Principle:
E Adsorption indicator method.
\e J
d &
— 2. At the end point,
the dye gets adsorbed on
(D the surface of the precipitate
and produces a visible
L colour change. )
F , e
3. Indicators:
Fluorescein, Eosin,
L Dichlorofluorescein. y
g ey N\
—~\. 4. Application:
)\ Assay of halides (Cl-, Br™),
especially in very dilute
L solutions. p
3 &
5. ltis highly sensitive.
b J

[ ADSORPTION OF DYE ON PRECIPITATE SURFACE j

‘ AgX (Precipitate)

( BEFORE END POINT )

Dye™ remains in solution.

No adsorption.

| —— —
® ©o ® o
© ® o
© ° o
©
®

Precipitate is white

-
— ———

® Dye™ (Indicator anion)

—

TITRATION
PROCEEDS

-
’/

.,

-,

(' ATEND POINT )

Dye™ gets adsorbed on the
surface of AgX precipitate.
Visible colour appears.

F

o

—=p

o

~ /
.~~~ Precipitate turns pink
- /l

/
/

Dye™ ——> - AgX surface
(Indicator anion) : (adsorption)
 T—
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p
5 1. Principle:
:=| ) Direct titration of

L AgNO; versus NaCl. 4

3 N
2. End point
is judged by turbidity.

'3 i

3 e

3. Indicator:
None.

s P
4. This is a historical 1
method and is
rarely used today. b

4

5. It formed the basis
for development of other
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1. Estimation of
halides in
drugs, for example
sodium chloride in
injections.

o

'
2. Determination
of silver salts.

r

%

3. Assay of potassium
chloride (KCI) infusion
by Mohr's method.

»

| NaCl

0.9% w/v
Injection

—or

Infusion

L —
.
SeiTeE Pl
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# sodium chloride. |
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[ 3. Mohr's method 1
gIRT potassium
chloride (KCI) infusion
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_« Industrial Applications | 3itenfiies U

>

. Determination of
halides in water,
salt, food, and
industrial

chemicals.

2. Estimation of
cyanide (CN™)
using AgNO;.

WATER
SAM PLE

SALT / FOOD

SAMPLE

INDUSTRIAL
CHEMICALS

i A i it
f L. A
| )
! -
CHEMICAL
SOLUTION

AgNO;
(Titrant)

Sample
(Containing CN~
or Halides)
in solution

Precipitate
(AgX or
AgCN)
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———= General Analytical Use | ImM=I fdeeiyoneds 3w ——

7

.

®

Assay of
halide-containing
compounds.

~

7

)

Standardization
of silver nitrate
solution.

Halide-containing
Compounds

A
% ‘\\

fisn

)

NaCl KBr Nal CaCl,
| 1. | | | |
Sy ) )
+‘
Standard 3
AgNO;
Solution
i

(Standard)

Standardization
(Calibration)

@

Solution
Standardized
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