Coordination equilibria

Stability and competition

VI

copper accumulation in liver and brain:

Liver problems and
neurological and psychiatric symptoms

penicillamine (orally) :3&‘?“

or triethylenetetramine -ufv"HV\H(V"-




IM(H20)nneabnal + L = [M(H;O)ynL] + H,O
Consecutive stability constant K,

[ML,] = Ky ML, 4]{L]

[M(H,O)\] + nL < [M(H,0)y.nL] + nH,O

Cd?* + CN- < CdCN*

CACN*+CN- < Cd(CN),
Cd(CN),+ CN- <> Cd(CN)




Degree of formation of ML,,
o= [ML,J/Cyy <1

o= [ML,J/Cy
2a=1

Cy =[M]+[ML]+[ML, }............ +[ML,] use[ML,] =B, [M[L]"

Coq = B[]+, [M]-[L]+B,[M)-[L] B[ M) [L]




Cy = [L]+[ML]+ Z]ML; F...covivvs +N[ML,]
use [ML] = B ML

€, =[L]+B,[M]-[L]+ 26, [M]- [L] +..oovrceec +NB [M]-[L]"

Measure pH in solutions of a high (constant)
concentration of an LH* salt e.g. LHNO,




¢ Abbreviation : en

E = E9,, + (RTIn10/nF)-log[M™]

(Ep—E’M)n
, 'CM =10 0052

M|CL, Cy || Cy M

Question 7
Acidity constants, pH = 6.43:

con




25.6 mV = (59.2/2)- log(a,°0.0990/0.00990)

* 0,=0.735 => a,=0.265

« =>[Cden?*] = .0990-0.265 = 0.0262 M

C,,=0.0787 M = [enH,?*]+ [enH*]+ [Cden?*] ([en]~0)
0.0525 = [enH,2*]+ [enH?*]

A, =gmM) [M]-1+gmL) [ML] -1+ ¢mML,) -[ML,] -1
+ &MLy [ML;] - 1+......+ MLy [MLy] - 1
£,= § (M) 0yt & (ML) 0, € (ML) 0yt ... 1 & (MLy) Oy

Measure spectra of solutions with different C,,; and C.

[L] is identical in the two solutions :
m, = C.'“:[L] =, = Cb'“b'[L] ie.
C'm C’m
[L]= C'L 'C:M —C’L-C'
C’m —C'm




degree of formation of the system or the mean
ligand number) are the same. The degree of
formation of each single species (and all the a’s)
are the same.

If o, in one solution is the same as a,, in another
solution then the two solutions are

The determination of stability constants — a simple example

M* + 2L < ML,"
Cy = 0.01; C_ = 0.02 Cy = 0.03; C, = 0.04
36=60l0g(C,/[M*]) : ay=.25

9.49 10.67 1.19
9.92 10.77 .85
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456 553 |97 Consider probabilities
458|554 [ %

e 10.16 10.85 .69
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EREEEER

RS BB I [HIE RS




K

|°gKn IOQ(Kn/KnH)

1 2.66 0.57

2 2.09 0.66

3 1.43 0.5

There are N sites to occupy with equal
probability — but some have already
been occupied

[ML,]  [L]-[ML,] _ N-n+1

n+1

K

n+l

" [ML,]-[L] [ML,,] n

N-n




N |LogB, (stat) |Logp, (exp) |K,/Ky.,
1 - 2.78 12/5
2 5.18 5.05 15/8
3 7.05 6.70 16/9
4 8.10 8.01 15/8

— (]
Abbreviation : en
M logK, logKs logKs
Cr 5.15 4.04 -
Mn 277 210 0.92
Fe 434 331 2.05
Co 5.80 4.83 3.10
Ni 7.51 6.35 4.42
Cu 10.72 931 1.0
Zn 502 5.15 186
Cd See question®6 | 4.50 2.00

MM + hH + 1L o> M, H, Ly

m, h, |

1,0,1

1,0,2

1,0,3

1,0,4
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