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Titrimetry
based on complexation
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Questior

What is the main principle of titrimetrye

What is the analytical signal in titrimetrye
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Formation of complexes

Ag*t + 2CN- « [Ag(CN),]-

Formation constants

[AGCN]
Agt+ CN- o [AgCN] Py = [Ag][CN"]

AQ(CN) + CN-— [AQ(CN)] g, = [[ﬁg(gl[g\zl]]
9

B = Bl : BZ B = [Ag(CN) ]
[AgT][CN7]
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DTA

__—CH,CO,H
HNCH,CH,NH

HO,CCH,— _CH,CO,H

HE.YE—I-

Ethylenediaminetetraacetic acid

EDTA forms 1:1 complexes with most metals
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Formation constants
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Titration curve

Region 3
Excess EDTA
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Before titration

[M] =C

pM=-|gCO
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Before the equivalence point

Excess of metal ion is present

M] = moles of untitrated M _ Cox Vo= Cp X Vy
B total volume B Vo+ V-
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At the equivalence point

K = [MY]  _ [MY]
~ [M][EDTA]  [M]?
CoxXVpy

Vo+V;

[MY] =

[MY]
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After equivalence point

Excess of EDTA Iin the solution

MY
My = 0

K x [EDTA]

CoXVy

MY | =
[MY] Vo+ V¢

nmoles of excess EDTA C¢XVi— CyXV)
[EDTA] = =
total volume Vo+V;
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Indicators

Color of free Color of metal
Name Structure pk, indicator ion complex
it Haln™ red
Calmagite g j} N=N- - SO; pK; = 8.1 HiIn?~ blue Wi
pK; =124 In®” orange amiaie
(H,In™)
Enochrome pK, = 63 Hio— i o
2 ine red
black T pK; =116 Hin?~ blue
In*” orange
= e Yellow (with
Murexide pk, =92 :'l‘:nz_ rgi-'::olc! Co** Ni*,
pKJ = 109 H3[:3— lv’llo Cu2+); red
2 uc with Caz+
_ Hiln™ yellow
pK> 2 ggg HIn?" yellow
=2 o
Xylenol =70 Haln -y gllow e
o= H,In* " violet
Ks = 1047 2
pKS = 12-23 mns— \'iOlC(
Dok He In®  violet
pK, =02 Hgn  red
P_ymcal:: ol pK; =178 Hsln™ yellow Blac
violet pK; =08 H,In®" violet
pKy =117 Hin’" red-purple
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Precipitation titrimetry

NA*+ mB-«— A.Bl

Ksp(AnBm) = [A*]"- [B]m=const

Precipitate should have low K,
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Types

Argentometric (by AgNQO;):
Agt+ An - AgAN|

Thiocyanite (by NH,CNS):
Ag*t+ CNS-— AgCNS|

Mercurometric (by Hg2(NOs),):

2C|' + H922 — H92C|2l
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Before titration

[A] = Cy

pAz-lgCO
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Before equivalence point

mole of untitrated A _ Cox Vo= Cy XV

total volume Vot+ V;

if CO = CT!

A Co(Vo—Vop)
VotV
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At the equivalence point

[A] = [B] = \/Kf(AB)
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After equivalence point

Excess of tifrant

KC!
. S(AB) . o .

moles of excess B CoXVog—C. XV,

total volume Vo+V;

lfC() — Ct:

Co(Vo—Vy)
Vet 1,




