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Precipitate Formation Titrations

As with other types of reactions, the formation of a
precipitate can be used as the basis of a titration.

analyte + titrant —» predpitate |

Drug AgNO,;&NH,SCN
cont.Halides

The approach assumes that under the experimental
conditions used, the product is virtually insoluble.
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Preequivalence points pCI= -log [CT]

ml
titrant total [CI] pCl [Ag*] pAg

0O 50 0.1000 1.00 N/A N/A

5 565 0.0818 1.09 2.20x10° 8.66
10 60 0.0667 1.18 2.69x10° 8.57
15 65 0.0539 1.27 3.34x10-9 8.48
20 70 0.0429 1.37 4.20x10-9 8.38
25 75 0.0333 148 5.41x10-9 8.27
30 80 0.0250 1.60 7.20x10-9 8.14
35 85 0.0176 1.76 1.02x10-8 7.99
40 90 0.0111 1.95 1.62x10-8 7.79
45 95 0.0053 2.27 3.40x10-8 7.47

Note: in all cases [CI] >> [Ag*]
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Precipitate formation titration awrves

equivalence
point

ml titrant
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Other methods for endpoint detection
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We'll review three approaches for endpoint detection®
of the Ag* + CI titration.

i oY) sl
Mohr method - competitive anion -

Volhard method - complex formation = J&&

Fojons method - absorption indikator i (alaad

Similar approaches can be applied to other precipitate
formation titrations.
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| - Mohr method for chloride
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Jsiaall
This approach relies on K, differences for two

insoluble silver salts.

Ksp = [Ag*] [CI] = 1.0 X 10-10
Ag* +CF — AgCl (titration reaction)
2 Ag’ + (rO,%— Ag,(rO, (at endpoint)

Ksp = [Ag*]? [CrO,-2]=1.9x 10 *?
AgCl is much less soluble than Ag,CrO, so it will
precipitate first.

Ag,CrO, is brickred in color so a color change s
observed at the endpoint
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- Mohr method for chloride

Must not conduct in acidic solutions
A pH of about 8 is best.

Blank

You should run a blank to determine how much you
must over-titrate.

This is need for you to determine the amount of

Ag,CrO, that must be produced for you to be able
to see it.
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I- Mohr Method Sy
~  ¢|n acid media convert to dichromate: @®

2CrO,~ +2H* +—Cr,0,~ +H,0
Dichromate is more soluble @Q@

* In strong base media the silver I%ﬁi%ltate N
form of hydroxide :

* The add of B
the pH at 8
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w II- Volhard method

This is an indirect method for chloride determination
based on competitive complex formation.

Steps
Excess Ag® is added to the sample
AgCl is removed by filtration
Excess Ag°* is titrated with SCN-

Fe3* ads as an indicator - it forms a complex with
SCN- ofter Ag* has all been consumed.
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e 2 I- Volhard method

Ag* + CI" — AgCls) + Excess Ag*

+
endpoint il
Fe(scN)2+ SMPOTT o,
(red)
AgSCN (s)

The endpoint is not very sharp but gives good results.
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lI- Volhard method

*Titration reaction :

SCN- + Ag* - - Ag SCN

)
*Indicator reaction @@@ &k

SCN- + Fe? > Fe(SCN)*2 (red

comp
' . |on must be In acidic media to

50t the hydration of Fe*3and formation




A Ag lI- Volhard method
%%’ The Volhard method was first described by

Jacob Volhard, a German chemist, in 1874,
Volhard method for chlornde:

Ag® + ClT — AgClIl(s)
CXCesSs white

SCN + Ag’™ = AgSCN(s)
white

Fe’" + SCN = Fe(SCN)**

red

The Volhard procedure requires that the ana-
Iyte solution be distinctly acidic.



|||-Faj an ©:s Method

)
 An Adsorption indicatggic%.

« Adsorption : Is a proc In which
a substance ( ga @uid, or solid)
IS held on th ace of a solid. In
contrast, 'ption involves

rete a substance within the

é:)@%% a solid

%






- Fajans method

This is an adsorptionindicator method where the
endpoint reaction ocurs on the surface of the AgCl
precipitate.

It relies on the change in the primary adsorbent jon
which occurs when we go past the equivalence
point.

Ag* + (I —— Ag(Cl
Ag® + AgCl + Indic — AgCEAgQ® Indic

Indicator - fluorescein
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Fajan ©s Metho@

not only |
transfer Of

m or the reverse)
i
A




Fajan S I\/Ieth

e \F'Ijuorescern IS a typical adsorptio
Indicator useful for the titration o @{@@
lon with silver nitrate .In aqueo tion

fluorescein partially drsso
hydronium ions and n charged
fluoresceinate ions t e yellow-green.

* The ﬂuorescern forms an intensely
red silver s% never this dye Is used

as an in however ,its concentration

IS N @ e enough to precipitate as
3( oreceinate.



with silver nitrate , oidal silver chloride
particles are 3 [atively charged because of

adsorption gf ss chloride ions .[ A colloid is a
solid of particles having diameters that
are@ an 104 cm)

A



Fajans method

Prior to reaching the equivalence point.

Until we reach the equivalence
point, chloride is in excess.

It is our primary adsorbed ion.

The outer surface is negative
which acts to repel the
indicator.
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Fajans method

After passing the equivalence point.

After the equivalence point,
silver ion is in excess.

It becomes our primary
adsorbed ion.

Ind OQur indicator can now be

attracted to the surface.
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Adsorption indicators

Factors affecting the adsorption  endpoint.

® Intensity of color is determined by the number of
indicator moleaules adsorption

¢ Dependent on indikator concentration and ppt
surface area.

¢ The indikator ion must not be able to displace the
primary adsorbed oN.

® It must be adsorbed by the counter ion present at
the endpoint.
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he order of the ability of anions to replace the adsorpant anio \Bﬁﬂ

on the silver halide surface @
4 @®

LI,CN §, O, diclorofluorescein anion
2, SCN 6. fluorescein anion
edﬁu}
. . U:U ﬁ;‘zi\
3| Br 7- N03 ?JJTJ‘ BJ,}L:AS
i i . J)SSS‘ U"":‘S)
4, eosin anion 8.CI0, o
S JJEM 3):’\-’“5
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Adsorption indicators

Factors affecting theadsorption endpoint.

The pH must be high enough to prevent conversion
of Indic to Hindic.

HIn <— H+ +In-

High ionic strength may favor the ionzation of the
Ag* : Indic pair, altering the endpoint.

A large surface area may inaease
photodecomposition of AgCL

You must work in diffuse lighting.

Colloidal precipitate is necessary

*Avoiding heating to prevent the Coagulation Prof. J. Al-Zehouri




Other adsorption indicators

Yes, we can actually use the approach for other

something other thon chloride. Mo
OH
Another example so; Na*

0

Alizarin red S Alizarin- 5

Indicator for the determination of sulfate by
titration with barium

The approach gives results comparable to a
gravimetric analysis but is typically more rapid.
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Adsorption Indicators In

Argentimetry A
Indicator Titration ﬁ%%
A O
Fluorescein Cl- with Ag* \;%-8
Dichlorofluoure | Cl Sé@ 4

SO

scein

Bromocres \SCN- with Ag® |4-5
green, @

Eosirh {0 SCN-,I,Br with |2
«5@ Ag”




Fluorescein X:=H
Eosin X = Br



Argentimeltric titration Is used in
pharmacopoeial assays of .

Sodium Chloride Tablets

Potassium Chloride T

W
h
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S8 Sodium Chloride  58.44  NaCl @)

o7

i
Action and use Used in treatment of electrolyte deficiency.

Preparations W@

Oral Rehydration Salts

Potassium Chloride and Sodium Chloride Intravenous Infusio
Potassium Chloride, Sodium Chloride and Glucose Intri’no

Sodium Chloride Eye Drops

Sodium Chloride Eye Lotion g@

Sodium Chloride Intravenous g

Sodium Chloride and Gl S avenous Infusion
Sodium Chloride Ir 0 olution

Compou m@ @Chloride Mouthwash
o @hloride Solution

S
S

odium Chloride Tablets Prof. J. Al-Zehouri



Sodium Chloride @@

ASSAY @W

%
Dissolve 1.000 g in water and d to 100 ml with
e solution add 50

thiocyanate, u

solution as Iadicator and shaking vigorously
towar @ d-point.
8%

1 M silver nitrate is equivalent to 5.844 mg

¢

Volhard Prof. J. Al-Zehouri



~ Sodium Chloride Eye D%.\\W
Content of sodium chlornide, ﬂEI%@

Q0.0 to 110.0% of the stated amount.

ASSAY

Tirate a volume containing 0.1 g of aodium Chlonde wath 01w sibver nitrate 1 using

aofasalum chromate solltion & mdicator, Each ml of 0.1 siber irate V3 g
pquvalent o .604 me of NaCl.

e
Mohr




Chlormethine Hydrochloride (Mustine Hydrochloride) @@%

o

NOTE. The name Mustine Hydrochloride was sed In the
United Kingdom. % >
o @
N

C5H11CI2N,HCI 2@\;&”55—86—

Action and use

Lol L_A:— 9 s> Cytotoxic.

o IOI’]
ormethlne Injection



ASSAY @@%
To 0.2 g add 15 ml of 1M ethanolic potassiu /de

and 15 ml of water and boil under a refl nser
for 2 hours. Evaporate the solution to a%olume on
a water bath, dilute to 150 ml with @; f<add 3 ml of
nitric acid and 50 ml of 0.1M s/ rate /S, shake
vigorously and filter. Wash ssidue with water and
titrate the excess of silyge te In the combined filtrate
and washings wit ammonium thiocyanate VS
using 1 ml of a /Wum iron(lll) sulphate solution R2 as
Indicator. of 0.1M silver nitrate VS is equivalent
to 6.418 C5H11CI2N, HCI.

PIS




* A mixture containing only K ol g
analyzed by the Mohr met CX&@ 0.3172 g
sample is dissolved in 5Q mlof water and
titrated to the Ag, e@-@ point, requiring
36.85 ml of 0. @ AgNO;. A blank
titration reqires’0.71 ml of titrant to reach
the s d point. Report the %ow/w KCI

an N In the sample.
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