
Complexation

Titrimetry

based on complexation



Complexation

Questions

What is the main principle of titrimetry?

What is the analytical signal in titrimetry?
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Formation of complexes

Ag+ + CN- ↔ [AgCN]

Ag(CN) + CN- ↔ [Ag(CN)2]-

Ag+  + 2CN- ↔[Ag(CN)2]-

Formation constants

[AgCN- ]
β1  [Ag ][CN- ]

[Ag ][CN ]

[Ag(CN)
2

 

 ]
β2 

[Ag(CN)

[Ag ][CN]

 ]
β 2. = 1 2
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EDTA

Ethylenediaminetetraacetic acid

EDTA forms 1:1 complexes with most metals
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EDTA + Mn2+
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Formation constants
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Titration curve
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Before titration

[М] = C0

рМ = - lg C0
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Before the equivalence point

M =
𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑢𝑛𝑡𝑖𝑡𝑟𝑎𝑡𝑒𝑑 М

𝑡𝑜𝑡𝑎𝑙 𝑣𝑜𝑙𝑢𝑚𝑒
=

𝐶0 × 𝑉0 − 𝐶т ×𝑉т

𝑉0 + 𝑉т

Excess of metal ion is present
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At the equivalence point

𝐾 ′ =
[MY]

M [𝐸𝐷𝑇𝐴]
= [𝑀𝑌]

M 2

𝑀𝑌
𝐶0 ×𝑉0

=
𝑉0 +𝑉𝑡

M =
[𝑀𝑌]

𝐾 ′
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After equivalence point

Excess of EDTA in the solution

[𝑀𝑌]M =
𝐾 ′  × [𝐸𝐷𝑇𝐴]

𝑀𝑌 =
𝐶0 ×𝑉0

𝑉0 + 𝑉𝑡

𝑛𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑒𝑥𝑐𝑒𝑠𝑠 𝐸𝐷𝑇𝐴 𝐶𝑡× 𝑉𝑡− 𝐶0 ×𝑉0
[𝐸𝐷𝑇𝐴] = =

𝑡𝑜𝑡𝑎𝑙 𝑣𝑜𝑙𝑢𝑚𝑒 𝑉0 +𝑉𝑡
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Indicators
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Precipitation titrimetry

nA+ + mB- ↔ AnBm↓

Ksp(AnBm) = [A+]n· [B-]m =const

Precipitate should have low Ksp
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Types

Argentometric (by АgNО3):

Ag+ + An- ↔ AgAn↓

Thiocyanite (by NН4CNS):

Аg+ + CNS- → АgCNS↓

Mercurometric (by Нg2(NО3)2):  

2Сl- + Нg2 → Нg2Сl2↓
2+
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Before titration

[A] = C0

рA = - lg C0
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Before equivalence point

A =
𝑚𝑜𝑙𝑒 𝑜𝑓 𝑢𝑛𝑡𝑖𝑡𝑟𝑎𝑡𝑒𝑑 A

𝑡𝑜𝑡𝑎𝑙 𝑣𝑜𝑙𝑢𝑚𝑒
=

𝐶0 × 𝑉0 − 𝐶т ×𝑉т

𝑉0 + 𝑉𝑡

if 𝐶0 = 𝐶т:

𝐶0(𝑉0 −𝑉т)
A =

𝑉0 + 𝑉𝑡
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At the equivalence point
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After equivalence point

Excess of titrant

𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑒𝑥𝑐𝑒𝑠𝑠 В 𝐶0 × 𝑉0 − 𝐶т × 𝑉𝑡
В = =

𝑡𝑜𝑡𝑎𝑙 𝑣𝑜𝑙𝑢𝑚𝑒 𝑉0 +𝑉𝑡

if 𝐶0  = 𝐶𝑡:

𝐶0(𝑉0 −𝑉𝑡)
В =

𝑉0 + 𝑉𝑡


