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As obsérved in the Irving-Rossotti tltra?i?? cur?@sm z;;\

Fig. II 1 - II 18, for the same value of alkali the‘\reagent' S )
titration curve indicated higher values of pH thanﬂthe\ac1d ,{;}‘

titration curve, because it contained less tltratableNhydfgéen . {
jons, as it would happen when the complexing agent was a base,
From the displacement of these two curves Ty can be calculated.

Further, the metal complex is formed by reaction of the type

M o+ ' —» ML o+ H
Thus, the ligand whi€h had been first protonated sheds these
protons on coordination, so that the £irsti.e, ¥the metal +
ligand curve contains more titratable hydrogen ions as
compared to only ligand curve. dence the metal titration
curve would indicate lower pH value for the same volume of
alkali than in the ligand titration curve. The calculations
of T ecould then be made from the difference in the volumes
of alkali required to produce the same p value in the metal
and the reagent titrations. In other words, the displacement
of the metal curve has to be measured with respect to the
reagent curve along the volume axis of a 'pH-versus-alkali
volume' plot.

A, Caleulation of EH and Kg -

The stoichiometric hydrogen ion concentration 5:4h

at any point of the acid titration curve is given by :
H 1
rg] = ®' + [or] - mMa' ... (3.1)

where B! = concentration of mineral acid in solution, and



Na' = concentration of Na' ions from the NaOH added, The
latter term doés not include the Na+ ions present due to
the addition of a neutral salt like NaCl0, to maintain a
constant ionic strength throughout the titration, The

term [0H]® results from hydrolysis which nmullifies the
effect of the addition of alkali and hence is positive,

For the reagent titration the corresponding equation

is

(8] = B"+ [om] " - Wa" + vm," . " " .. .(3.2)
The term YTL" represents the number of titrétable hydrogen
ions (replaceable hydrogen ions) in gram ion per litre,
arising from the complexing agent, It would be HYL when the
complexing agent is an acid, But when the complexing agent
is a base Y will be zero, The last term ‘ZH“ TL“V gives

the number. of hydrogen ions removed as a result of the
formation of proton ligand complexes and ;esults from the

definition of ‘EH given previously.
I% two solutions have the same ionic strength, it

13
follows from the equation :

—~ 10g [H] = B + log f+ 10g UIO-I see (303)
that for points on the corresponding titrationr curve

where the B values are identical,

' [H]' = [H]" ;u.-oO (301*')
Since [H] and [OH] are related by the ionic product of
water which is constant at constant ionic strength and |

. temperature 5 so

foE]* = [om]" ..... (3.5)

92



Thus from (3.1) and (3,2) the following

relationship is obtained :

. ( Bz ) S (v ma'y + vr'
‘ﬁ.H - { L?o-o-.oc (3.6)

"

Ty,

-

Farther, if for two titrations the initial volumes of
solutions, V°, the initial mineral acid concentration, E°,
and the concentration of alkali, N, are the same and Ti°
~1s the initial total ligand concentra?}on, the following
equations can be obtained if ¥* and v"‘ are the volumeé of
alkali needed for reaching the same pH value in both the

titrations,

B" = VOR® S (VO + vy ..., (3.7)
Na" = v"N/ (Ve o+ "y ..., (3.8)
and L' = VOTLO (VO + 4Ty ... (3.9)

Similar equations would represent the values for

! R '
E, Na , T, and v'; Then from (3.1)

4

C(v'- ¥y (¥ + E9)
— - O
nH = { YTL +

( o+ v')

} e ... (3.10)

The advantage of the Irving-Rossotti method of |
determination of formation constants is that/?égzon ligand
stability constants can also be determined simultaneou;ly
under the experimental conditions from the values of 'HH
calculated, Since the ligands used are tertiary bases, they
can btake up protons to“form'the cofresponding conjugate

acids, Depending upon the number of basic centres one or
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more protons can be taken up resulting in-the formation of
the protonated specises, The reaction can be considered to

take place in steps as follows 2
L +«+ H = LH
LH + H = LH»
BEgch. of the equilibrium is governed»by its constant :
" [ 2, ]

= (3.11)

(v1 [E]*7

These consfants are termed as ' Proton ligand stabllity

constantsﬂ_

Since the ligands used, pyridine and its methyl
substituted derivatives are having only one basic centre,
.the formation function of the proton ligand complexes

(equ, 1.15 Chapter I) reduces to

?1 + ( BH—' 1 ) PK“H [H] = 0 [ R K (3-12)
o Tg=(1-T) ' [E ceeee (313
» n
“*H
* log ""'-""'_' = log PKiH — B P (3'1)_',.)
[ ] L ] 1 - nH . - . , - -
Ty b
or B + log — = log K,H e (3.15)
1-ny :
H EH
This relation suggests that fhe plot of log ~
1-n
H

against B should be a straight line, The values of

BH in the case of pyridine, picolines, lutidines and
collidine were determined from the titration curves using
the equation (3,10), The value of Y in all the calculations

was considered to be zero. The final values of ny are

94
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precised up to the second place of decimal because they
depend upon thg burette readings which in our exp?;iment
have an accuracy of + 0,01 ml, The values of log'ﬁ; / (1453)
(Tables IIT 1A(1) to III 9A(ii)) were calculated at each
point and plotted against the corresponding pH, The straight
lines thus obtained have been presented in Fig, IIT 1 -~

ITT 9, Such plots are Important because they eliminate the
widely divergent values, In all the cases, however, majority
of the points fall on the straight line, P¥B yalues at each
point on the straight line can be caleulated from the

relationship

n
log T&E = B 4+ log ot (3.16)

1 ".ﬁH

The mean values of PxH were obtained from the values
calculated at each ﬁoint. The values have been reported in

Table IIIR:.

In case of 2-aminopyridine and 2-amino-l~methyl-
pyridine, there are two basic centres, the ring nitrogen
and the amino group nitrogen in the side chain, Thg formation
of a biprotonated species can therefore, be exyécféd. So |
the reaction can be considered to take place in twb stages,
If the first and second proton ligand stability constants
are not simulteneous, at each stage 'ﬁH Zg and ‘ﬁH <>:2L ’
the linear relationship between pH and 1og'fﬁH /(1 - Tip)
can be expected, The values of'ﬁH were calculated in case
of aminopyridine and methyl aminopyridine considéring ¥=0,

In the calculations for aminopyridine'ﬁHﬂvalues more than

1 could not be obtained even at pH 2, This indicates that



the -NH@J group has very small tendency %o assoclate with
the protons, Consequently the values of PKZH will be very
low. It could not be caiculated in the present inﬁestigaﬁion.
In case of methyl aminopyridine'ﬁH >1 were obtained and
PK,H as well as PKg? could be determined using the linear
plots in the range Ty <>i and Ty >1 respectively
(Fig, IIT 9(i), (ii)). In the range Ty >1 the actual
values of'ﬁH'used in the linear plot were those obtained
by removing the whole number, The values of PK1H for
aminopyridine and PKQH and PKZI for methyl aminopyridine
have also been presented in Table IIIB,

The calculations were repeated at 35 and 45°C in .

each case,

B, Metal ligand stability constant -

(1) Calculation of R - At any point on the metal
titration curves (Fig, IT 172)IT 18) 5/ i),

(=]

1111 "t ] - M om "

=5+ YTL"' + [oH] "'ﬁ Na""" BH T, +Ty 1 Ty
vese  (3.17)

If the pH meter readings, B and the ionic strength of

this solution are the same as those given by equation

(3.2) for the same point on the curve (i,e. the same

ordinate, B) then

n

26

(H] = (g)",  [oH) "o [oH]” and
EH“ - BH"' so that
-ﬁ ) {(E“—E"')+(TL“— TL"‘)(Y-HH)-(Na"-. Na"' )} (3.18)

" "

Ay, Ty



If the initial volumes, V® and concentrations of acid,

E® and of ligand, Ty° were the same in each solution and

volumes v" and v"' of alkali of concentration N were added

to reach the points Na” and Na"', then from (3,18) the

equations similar to (3.7) to (3.9) the following expressioﬁ

for N will be obtained, ’ |
(v"1- v {N + E% Ty (Ynﬁﬁ)}

-ﬁ = ) " TR ! (3.19)
(VO + v‘") EB- TM

Now if N >>E® and VO v", then
?1 = (V“' - V") N/VO EH TM etesnes (3-20)
(2) Caleulation of T from the titrations in which the

total concentration of the ligand is varied -

Tn this method a solution containing mineral acid
alone and another containing metal ion and mineral acid
are titrated with a solution of ligand,

For any point on a titration curve of a volume v°
of a solution containing metal ions and acid of initial
concentrations Ty® and E®", vi-th a ligand solution of

molar ceoncentration L.
ny

"y " . m o om o Tt oMoy o
(1) "=8"+ [oB) - @y - DI +F By Ty .. (3.21)

at the same pH in the acid curve

n " n - -
B "=5" - il "~ (B - ¥y T

" T
If the volumes v and v of ligand solutions are required
to give a pH meter reading B, on the acid and acid + metal’

curves respectively @

{H] "y - (‘H.k "
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- - -

therefore
] L] n — N LU e
Ro=(v -v) {2+ Gy -DT) /(TR T 1L.(3.22)

' n - N
and 1f V° » v and ( Ty -NL3 E®  then
Zm moon " ' ) ) _
Bo= (v =v ) Tg-Y)L/ VEH; B tee.. (3,23)
Since Y = 0, the above equation reduces to
)

1 "y "
n = (V "'v )L / VOOTM (B E NN ‘ (3022"')

In the present investigatioh'ﬁ values have been
determined by both the methods at 35°C, and by the first
method at ¥5°C, also. In the first method T values were
calculated by using the titration curves with NaOH as
titrant (Fig.IT 1 - II [§) and employing the equation (3.19).
7N have been calculated till the values show an increase.

The fall in the values of T indicates the decomposition of
the complex due to hydrolysis, The higher pH values have
been avoided in order to elimingte the possibility of the
formgtion of hydroxocomplexes, The points in higher acidic
range (i,e. below 3.5 pH) have not been considered because
of a very low separation between the ligand and metal-ligand
curves resulting in very small values of (v"‘» v"). A slight
error in the experimental observation in this region can
therefore, introduce a considerable error in the calculation
of n, The calculations were repeated using titration curves
of different ligands. Ehe values of N have been reported

in Tables III 10{(i) - III 9r(vi).

The calculations of I for the different complexes
at 35°C, were further repeated using the titration curves

where the ligand is the titrant-(Fig,II }9 - II 26) and
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substituting the values in equation (3,24), The values

thus obtained have also been tabulated,in Tables ITT 18(i)-
11T 9B(vi) along with T values calculated by the first
method, It is observed that at a particular pH the values
of T obtained by both the methods are almost the same, In
case of 2-amino-t-methylpyridine the second method i.e,.
taking ligand as titrant, could not.be attempted as the
ligand is less soluble and it is not possible to prepare

a concentrated aqueous solution of the ligand to be used

as titrant,

(3) Calculation of pL =
The pL is calculated in the following manner :
Equation (1,19) is written in the modified and

rearranged form using equations (1,13) and (1.17) as under:

J x
Z 5? [H] im,
L (3.25)
AR A S
— Ps M

Taking logarithms on both the sides, and by a simple

transformation, the following expression results -

H
'Zj si - . "y i
oo (£.08y1 £ ug L (H]
, i= Uy ,
pl = log_l.= log - ++(3.26)
ne "y -1t "
[L] i 1y, - n , Ty

Emation similar to (3,9) and (3.26) can now be written as @

< (oo [2n]] o
3=0 1| Gatitog B"'] Vo+ v
pL = 1log - — - .(3.27)
M- R, TG yo




But when the ligand has got only one proton ligand
stability constant ( PKﬁ ) the above equation is reduced
to the form :

o

1+ Fxt (\ - )
antilog B « Ve + UM (3,28)

pL = log o P o o
TL - n ., TM v

This is the equation which was employed for
calculating the plL values in all the cases except in case
of 2-amino~M-methylpyridine which has got two proton ligand
stability constants ( 'Ky and "K' ). In this case the

equation (3.,27) becomes as follows :

v

1+ PK${<. L J) + Py, Pt (x 1 3
pl=log antilog B : antilog B/ ., VO + V™
7 -n . T yo
eee0.(3.29) -
It is, however, observed that in the calculations .of

pL in case of 2-amino-l~methylpyridine, the values of PK2H

being very small, the second part of right hand side of the
equation becomes negligible, Thus the value of PKéH does not
affect the value of pL, The consideration of PK:H alone in

the calculations of metal -aminopyridine complexes wlll not,
therefore, make the plL values less precise, The pl values
calculated have been reported in. Tables IIT 1 C(i) - IIT 9 C(vi),
The values of T have an accuracy of * 0,01 depending upon

the burette precision and the values of pl are significant

up to *+ 0,05 depending upon the readability of the pH meter

scale,

Values of 1 obtained have been plotted against pL



61

in the Figs, IITI 10 - III 36. log Ky and log Kz have
been calculated from pL values ath = 0,5 and n = 1,5
respectively., The values have been reported in the Tables
IIT D(i)s (ii1). The values of log Ky and log Kz do not
differ significantly, Further, the formation curve do not
show flattening at n = 1 indicating that the spreading
factor in the formation of the first and second steps of
the metal ligand complessis not high, Values of the
formation constants obtained at half integral values are
therefore, less precise,

-Different workers have adopted different methods,
suitable to their experimental conditions, for finding out
the precise values of formation constants. These have been
reviewed by Irving and RossottiLL and Sullivan and Hindmans.
Of all these methods, those suggested by ’.Bjer:mmh7 have
widely been used, specially for a system where N = 2,

Out of these the method of Successive approximation
has been applied in the preseht»investigation to improve
the values of formation constants obtained by interpolation
at half integral values.

The formation function for the complex ML, where
N = 2, 1s reported as :

A+ (-1) §[L)+@-2) [L]P KK =0 ...  (3.30)
From this equation following expression for Ky and X,

can be drawn -

Ky = 1.. * ,__ ke — see (3031)
[r] (1 -1+2 - D)k (L] (
Ka = 1 7 . ?1 + (i oy 1) Ki [L] en e (3.32)

(r] (2 - ) &, (1]



By substituting the values of Kz obtained by half
integral method in equation (3.31)‘values of Xy have been
obtained at points having d1fferent T and [ L} values, The
values obtained have been summed up to find the average
value of log Ky,

Similarly the value of Ky at half integral value
has been substituted in equation (3,32) at different
points to get the value of K., 411 the values have been
summed up and the average value of log Ka has been obtained.

The values of first and second formation constants
obtained by the two methods have been tabulated in
Tables IIT D(i); (i1i). The values have an accuracy of
+ 0,05,
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Table ITI B

Proton ligand stability constants of the ligands

P.H

-

Ligand K™ values
35°C k5°C

Pyridine 1,07% x 107 0,12¢ x 10LF
o-Picoline 6.3 x 10° 5,004 x 107
8-Picoline 4,135 x 10° 3.245 x 105
¥-Picoline 8.531 x 107 6.661 x 107
2:h-Tutidine 2,7%s x 106 2,00y x 106
2:6-Tutidine 4,062 x 106 3.4y x 106
2¢h:6-Collidine 8,592 x 106 6,37y X 106
2~Aﬁinopyridine 3,764 x 106 2,75 X 106
2~ Anino-b-methylpvridine :

Pril 2,608 x 10/ 1,320 x 107

Pl 1.19¢ x 10° 3,19y x 10%




Table ITI 1 C(i)

1, pl data for Ni-pyridinate at 35°C.

P

VAL

At uan

B

B (V™ . iy n pL n
: . (seecond method)
3.50 1.10 - 0,0k 0,41 2.8%g 0,40
3,60 1.13 0,04 042y  2.7%¢ 040
3,70 1,16 0,04 o042y 2,64, 045
3.80 1.20 0,04 0.42, 2.5, OMh45
4,00 1.31 0,05 0.5%5 2,34 0,55
4,10 1.38 0,06 0.66, 2.25y 0,65
4.20 1.48 0.08 0.8¢ 2,15, 0,90
4,30 1.59 0,09 1.035 2,05¢ 1,05
4 40 1.71 0,11 1.204 1,95 1,25
4,50 1.85 0,13 1,576 1.883 1,50
L, 60 2,00 0.1k4 1,75, 1.76¢ 1.75
¥, 70 2,20 0,16 2,00, 1,67 1.95
4,80 2,140 0,16 2021y 1.573 2,05
Table IIT 1 €(i1)
N, pL data for Ni-pyridinate at 45°C,
B V"; (ym . T n pL

3.50 1.10 0,03 0.313 2,773

3.70 1.18 0,04 0.422 2,575

3.80 1,21 0,04 0425 2475

4,00 1.32 0.05 0.5%  2.27,

4,10 1.41 0,07 0.76g 2.18¢

4,20 1.50 0.08 0.892 2,083

%.30 1.61 0,09 S 1,025 1,984

.40 1.78 0,12 1.30g 1.88s

4,50 1.93 0,13 1,58, 1.79%

4,60 2,19 0.1k 1.804 1.69¢

4,70 2,48 0.15 2,100  1.99




Table ITT 1 C(iii) ..

n, pL data for Cd-pyridinate at 35°C,

Vi (v v n pL n
(Second method)
3,50 1.09 0.03 0.31y 2,844 0.30
3.60 1.12 0,03 0,31 2.74%, 0,30
3,70 1.16 0.0% 042y, 2,64, 0.35
3,80 1.20 0.0% 042, 2,54, 040
4 00 1,30 0,04 o043, 2,34 0,45
4,10 1.37 0,05 0,525 2,244 0,59
4,20 1,46 0,06 0,67y 2,152 0.65
4,30 1.58 0,08 0.91 2,055 0.90
4,40 1,70 0,10 1,179 1,953 1,10
L. 50 1.8% 0,12 1.%5s 1.862 1,40
4,60 1.99 0.13 1.629 1,765 1,60
4,70 2,18 0,14 1.832 1.66, 1,80
L .80 2.39 0.15 2,072  1.572 1.95
4,90 2,60 0.15 2,20y 1,47 1.8%

Table ITIT 1 C(iv)

E, pL data for Cd-pyridinate at L5°C,

B VAl (v~ ymy 5. oL
3.50 1.09 0,02 0,205 2,773
3080 1020 0-03 0‘318 201{'7’4-
k.00 1.31 0,0k 042, 2,27
4,10 1.39 0,05 0,545 2173
4,20 1,48 0,06 0.670 2,084
k.30 1,60 0,08 0,91y, 1,984
4+.10 1.76 0,10 1.180 1,88¢
4.50 1.92 0,12 1.6, 1,790
4,60 2.18 0,13 1.69, 1,695
L"-?’O 201‘}7 001"{' 1091' 1'599
4,80 2.73 0.1

3 1.96u 1,504




Table ITII 1 C(v)

N, pL data for Mg-pyridinate at 35°C,

B AL QAL ) n pL n
(second method)
3.80 1,18 0,02 0,21¢ 2,54%s 0,20
3,90 1.23 0,03 0.32; 2, 4l 0.30
4,00 1.29 0,03 0,32, 2,34, 0,35
1,10 1.36 0,04 0, lkg 2 ,2ug 0,45
4.20 1.4k 0,04 0452 2,1y 0,50
4,30 1.55 0.05 0.575 2,054 0.55
4 40 1.66 0,06 0.,70g 1.9%53 0,70
4,50 1,80 0.08 0.960 1.859 0.85
4 60 1,9% 0,08 0.992 1.758 1,00
4.70 2.13 0,09 1,17, 1.664 1.15
4,30 2,34 0,10 1.382 1.56% 1.25

Table IIT 1 €(vi)

n, pL data for Mg-pyridinate at 45°C,

BB N A N LE N o S ) et

B T (vm o TW) n pL
3.80 1.19 0,02 0,215 2.47¢ ¢
L,00 1,30 0,03 0,32y 2,275
4010 1,38 0,0k 0,4hg 2,174
L .20 146 0,04 0.4y 2.07,
k.30 1,57 0.05 0.574 1.984
L 40 1.72 0.06 0,70g 1.882
4,50 1.87 0,07 0.85u 1,784
4,60 2,13 0,08 1.03, 1.68g
4,70 2,42 0.09 1.254 1.99,
4,30 2.68 c,08 1,22, 1.k0g




Table JIT 2 C(i) P

n, pl data for Ni-a-picolinate at 35°C,

- _ o -

—

§

T (vm - vn) ‘ﬁ pL n

{second method)
3.30 1,09 0.03 0.31y 3.313 0.30
3.90 1,10 0,03 0.315 3.21¢ 0.3%
4,00 1,11 0,0 0.424 33115 0.40
%,10 1,12 0,04 0424 3.01, 045
4 .20 1,14 0,05 .52y 2.7 0.5%
4,30 1.17 0,07 0.734 2,824 0.70
R 1,20 0,09 0.9%, 2,722 0.90
4,50 1.2% 0.11 1,162 2,62y 1,10
4+.60 1.29 0.13 1.38, 2,524 1,30
4,70 1.36 0,14 1.51% 27 42g 1.50
%.90 1.k5 0.16 1,754 2,332 1,70
)'4'.90 1055 0017 10897 2-231& 1090
5,00 1.66 0.17

1.9%s 2.135 2.00

R

- o -

Table ITI 2 C(i1)
H, pl data for Ni-a-picolinate at 45°C,

Tne (v LA a 151-'
1.12 0.03 0,31y 3.22,4
1.13 0.03 0.3y 3.124
1,16 0.04 O,’+18 3,022
1.18 0.04 0,424 2.922
1.21 0,05 0.52¢ 2,82,
1,25 0,06 0.634 2,725
1.29 0,08 0,853 2,62,
1.3% 0,10 1,075 2,524
1.42 0,12 1.304 2432
1050 O,l)—f‘ 1051*'2 20335
1,60 0,16 1,79y 2,234
1,70 0.16 1.835 2,134 .
1.87 0,17 2,01g 2,04,




Table IIT 2 C(iii)

?1, pL data for Cd-o-picolinate at 35°C,
B ym (ymo . ym n oL n
(second method)
4,00 1,10 0.02 0.21p 3.115 0.25
4,20 1.12 0,03 0,315 2.91¢ 0.35
4,30 1,14 0,04 042, 2.81, 0,40
4 40 1.15 0,04 042, 2,71y 045
k.50 1.18 0.05 0.52g 2.614 0.55
4. 60 1.23 0,07 0,746 2,524 0,70
L, 70 1.30 0,08 0,86y 2,42, 0,85
4,80 1.39 c,.10 1.09¢ 2.325 1.05
4,90 1,50 0.12 1.33 2,224 1.2%
5,00 1.62 0,13 1,485 2.130 1,45
5,10 1.76 0,14 1.654 2,033 1.65
5,20 1.90 0.15 1.825 1.936 1.80
5,30 2,06 0.15 1.89, 1.83g 1.90
Table IIT 2 C(iv)
n,. pL data for Cd-c-picolinate at 45°C,
B v (ym T T pL
4,00 1,14 0,02 0,20, 3,02,
4,10 1.17 0,03 0,30g 2.924
4,20 1.19 0.03 0.31¢ 2,822
4,30 1.23 0,04 0.425 2,724
4 Lo 1.25 0,04 0.42¢ 2,625
4,50 1.29 0,05 0.53¢ 2,52y
4,60 1.37 0.07 0,764 2,42,
4,70 1.45 0.09 0.994 2,324
4,80 1,55 0,11 1,21¢ 2,23,
4,90 1,66 0,12 1.37 2,133
5,00 1.83 0,13 1.54%, 2,036
5,10 1.99 0,14 1.725 1.9%;4
5.2 2,17 0.15 1.924 1.8y
5,30 2.32 0,14 1878 1.7%5
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Table III 2 C(v)

7, pL data for Mg-ec-picolinate at 35°C,

B T (vm . VW) 7 pL T
(second method)
4,00 1,10 0,02 0,214 3.11y 0,20
4,10 1,10 0,02 0.21p 3,01y 0.25
4,20 1,12 0,03 0.315 2,91¢ 0,30
k.30 1.13 0.03 0.31¢ 2.81¢ 0,35
4,40 1,15 0,04 0,42y 2,71, 0,40
4,50 1,17 0,04 0.42,4 2,61, 0.5
4,60 1.21 0,0% 0,53, 2,51g 0.55
4.70 1.28 0.06 .64 2 %20 0,65
4,80 1.36 0,07 C.764 2,322 0,75
4.90 1.45 0,07 0,784 2,22, 0.85
5,00 1.57 0,08 0,915 2,125 0.95
5,10 1.70 . 0.08 0.94 2,02¢ 1,00
5.20 1.8% 0,09 1,093 1.92, 1.05
5,30 2,00 0,09 1.13, 1.83 1,10

Table IIT 2 C(vi)

n, pL data for Mg-c-picolinate at 45°C,

o e e

B T (v~ Ty n oL
4700 1,1% 0,02 0.204 3.020
4,10 116 0,02 0.21¢ 2,920
k.20 1.19 0.03 0.31¢ 2,82,
4,30 1,22 0.03 0.31, 2,725
4,40 1,25 0.03 0.324 2,620
4,50 1.28 0,04 0,42, 2.524
4,60 1.35 0,05 0,54, 2425
4770 1.4 0.05 0.551 2,325
4,30 1.51 0.07 0.78s 2,22¢
k.90 1,62 0,08 0.91a 2.13¢
5,00 1.78 0,08 0.9% 2,032
5,10 1.9% 0,09 1,104 1,935
5.20 2,12 0,10 1.285 1.83s




Table.III 3 C(1)

n, pL data for Wi-B-picolinate at 35°C,

oy o e R s et

B vm (vm A n pL n
(second method)
3.80 1,05 0.03 0,314 3.12¢ 0.30
3,90 1,08 O_Ol?- O,h‘lf/ 3,03(\, 0,13*0
5,00 1,10 0,04 0.41g 2,931 045
4,10 1.13 0,05 0,525 2.832 0,55
4,20 1.18 0,07 0,740 2,73u 0.70
4,30 1,22 0,09 0,953 2,636 0,95
LR 1.27 0,11 1.164 2,539 1.1%
4,50 1,33 0,12 1,293 2 4o 1.30
4,60 142 0,14 1.534 2,343 1,50
14370 1.52 0,16 1,782 2,2+¢ 1.65
%.80 1.63 0.16 1.825 2, 1%g 1.80
4,90 1.77 0.17 1.995 2,050 1,90
5,00 1.93 0.19% 1.839 1.950 1.80
Table IIT 3 C(ii)
5, pL data for Hi-f~picolinate at W5°C,
B v (ym Vn) n pL
3,20 1,07 0.03 0.30g 3.02y
3.90 1.11 0,0k 0,415 2,92,
4,00 1.1k 0,04 0,41, 2,82¢
4,10 1.19 0.0%5 0,525 2,72y
4,20 1,24 0,07 0.7 2.624
k.30 1.30 0.0¢g 0.95% 2,532
L 10 1.36 0.11 1.122 2 43y
L =0 1.3 C.12 1,304 2.33¢
4 60 1,59 0,.1% 1,55 2,239
L, 70 1.67 .15 1.712 2,142
4+.80 1.8% 0.16 1.802 2,0ksy
4,90 2,01 0.16 1.974 1,9%5
5,00 2.20 0.16 2,065 1.84%,




3

Table IIT 3 C(51i)

7, pl data for Ca~R-picolinate at 35°C,

e cemr -y

B i (vm L UM n pL 7
(second method)

3.80 1.0%5 0.03 0.314 3.129 0,30
3.90 1.07 0,03 0.312 3.024 0.35
4,00 1.10° 0,04 0.%1g 2,931 0.,140
4,20 1.15 0,04 0,425 2.731 045
4,30 1.17 0,04 ' 0.h2y 2.631 0,50
L k0 1.21 0,05 ~ 0,532 2.539 0.55
4,50 1.28 0.07 0.69g 2.435 0,70
4,60 1.37 0,09 0,98, 2.338 0,95
4,70 1,47 0.11 1.203 2.2 1.20
4,20 1.60 0,13 1,485 2,14, 1.5
4,90 1.7% 0.1k 1,64y 2, 04y 1,65
5.00 1.93 0.15 1.839 1.950 1.65
5.10 2.13 0.1% 1.894 1.852 -

Table ITII 3 C(iv)

n, pl data for Cd-f-picolinate at 45°C,

R Tm ( yny vu) A pL
3.20 1,07 0.03 0.30g 3.02y
3.90 1.10 C.03 0.31% 2.925
%00 1.13 0.03 0,312 2.825
*+,10 1.1° 0.0 0.42¢ 2.725
L,20 1.21 0,04 0,425 2,624
4,30 1.25 0,04 0426 2,524
4,40 1,30 0,05 0.53s 2.42g
4,50 1.38 0.07 0,732 2.331
4,60 1.50 0.00 1,002 2.23¢
4,70 1.63 ¢,11 1.25¢ 2,139
4+ R0 1.91 0.13 1.537 2,0ty
h,90 1.99 0,1k 1.72¢ 1.9%6
5.00 2,10 0.15 1.93¢ 1.84g




Table IIT 3 C(v)

n, pl data for Mg-8-picolinate at 35°C,

T

(vm

—

v n pL n
{(second method)
3.90 1,04 0,02 0,20, 3.12¢ 0.20
4,00 1.08 0,02 0,204 2,924 0.25
k.20 1.1% 0,03 0.31, 2.730 0,30
4,30 1,16 ~ 0,03 0.31s 2,630 0.35
L Lo 1.20 0.0k 0,425 2,532 0.40
4,50 1.26 0.05 0.530 2,433 0,50
4,60 1.3% 0,06 0.65¢ 2,335 0.65
k.70 1.143 0,07 0,782 2.237 0.80
4,30 1.55 0,08 0,913 2,134 0,90
4,90 1.69 .09 1.056 2 Oly 1.00
5.00 1.87 0.09 1,10y 1.9%; 1.15
5.10 2,07 0,09 1.162 1.8k 1,05°
Table III 3 Clvi)
T, pl data for Mg-f-picolinate at 45°C.
B Tm (ym VA 7 oL
3,80 1.06 0,02 0,20¢ 3,025
L. 00 1.12 0,02 0,208 2,824
4,10 1.17 0.03 0.30g 2,725
L 20 1,20 0.03 0,31¢ 2,625
%30 1.2% 0,03 C.320 2.526
i 140 1.29 0,04 0.430 242,
4,50 1.36 0,05 0,545 2.329
4,60 1.7 0,06 0,668 2,234
4,70 1,60 0,08 0,92, 2,13y
4,20 1,76 0,08 0.9%¢ 2,036
4.90 1.0 0.09 1,115 1.939
5,00 2,13 ¢,09 1.1635 1.84%¢




Tabie ITT 4 C(4)

n, pL data for Ni-Y-picolinate at 35°C,

B v (v o VW o ‘ pL 7

(second method)
3.80 1.09 0,03 0,314 3o 0,30
3090 1,11 O.o)‘*' 0.1.;.19 303}4‘5 0035
4. 00 1.12 0,04 0,420 3,245 040
4,10 1,13 0, 0L 0,42, 3 .15 0.5
¥,20 1,15 0,05 0.52¢ 3,04 0.55
k.30 1.19 0.07 0.7%0 2.9% 0,70
4 40 1.23 0,09 0,956 2,854 0,90
7-}-.50 1027 0.11 1'170 2o75’3 1910
4,60 1.31 0,13 1.39% 2,655 1,30
)—!-‘,70 1536 O-l}+ 10509 20557 1050
4,80 1,40 0,16 1.739 2 60 1,79
4 90 1.48 0,16 1,762 2,350 1,80
5600 1056 0017 1:901 2e262 1-90
Table IIT 4 C(ii)
n, pL data for Ni-Y-picolinate at 45°C,

B v (ym LA n pL
3.80 1.08 0.03 0.310 3.336
3.90 1,09 0,03 0.311 3.237
4,00 1.11 0,04 0,413 3.138
4,10 1.13 0,04 0.41¢ 3.03s
1,20 1.16 0,05 0,522 2.939
4,30 1,20 0.07 0,73u 2,844
L. 40 1,24 0,09 0,94, 2,743
4,50 1.29 0,11 1,165 2,64¢
4,60 1.35 0,13 1.389 2,54
4,70 1052 0,14 1.515 2 456
4,20 1,50 0,15 1,64, 2.352
4,90 1.61 0.16 1.79g 2,25,

5,00 1.75 0,16 1.852 2,156

5.10 1.86 0,16 1,900 2,05,




Table

ITI % C(111)

n, pL data for Cd-Y-picolinate at 35°C,

L

o

B vm (ym vm T p}j, n
(second method)
3,30 1.09 0,03 0,31u 3, e, 0.25
3.90 1.10 0.03 0,37y 3.3y 0.25
4,00 1.11 0,03 0,31y 3,2y, 0,30
4,10 1.13 0,04 0424 3. 15 0,35
L .20 1,1k 0,04 0,424 3,04y 0,40
4,30 1.16 0,04 0,12, 2,944 045
4,10 1.1¢ 0.05 0,531 2,84y 0.59
4,50 1.23 0.07 0,745 2,749 0,75
.60 1.27 0.09 0.96¢ 2,654 0.95%
%.70 1.33 0,11 1.185 2,55, 1.15
L.20 1.39 0,13 1.4, 2,45, 1.35
i, 20 1.46 0.1k 1.5%2 2.358 1.5
5.00 1.55 0.16 1.78¢9 . 2,269 1.70
5.10 1,66 C.16 1.835 2,162 -~
Taple III 4 C(iv)
n, pl data for Cd-Y-picolinate at %45°C
B AL (vm Vu) ﬁ pL -
"3.80 1,07 ¢.02 0,20, 3.335
3.90 1.09 0.03 0.314 3.237
4,00 1,10 ¢.03 0.314 3.135
4,10 1.12 0,03 0,312 3.035
4,20 1,15 0,04 0.41g 2,938
4,30 1.17 0,04 0.4 2.83s
4+ .40 1,20 0,05 0,524 2,734
4,50 1.2% 0,07 0,742 2,642
4,60 1.31 0,09 0,962 2,54y
4,70 1.39 0.11 1.18s 2 kg
4,80 1.8 0.13 1.424 2.350
.30 1.60 0,15 1.6% 2,253
5.00 174 0,15 1.736 2,155
5,10 1,85 0,15 1.784 2,056




Table .III 4 C(v)

A, pL data for Mg~Y-picolinate at 35°C,

g m

B Vm (Vr" V") n pL n
- (second method)
00 1,10 0.02 0.210 3.2k 0.20
4,10 1.12 . 0.03 0.316 32k 0,25
4,20 1.13 0.03 0,316 3,04y 0.30
.30 1.15 .03 0,31, 2,9%5 0.35
% L0 1,18 0,0k 0,426 2,84¢ 0,40
L, 50 1.21 - 0,05 0.532 2,747 0.50
k.60 1.2 0,06 0,6y 2,6 0.45
4,70 1.30 0.08 0,862 2,554 0,80
4,80 1.3% 0,08 0.870 2 454 0.90
k.90 1.1 0.09 0.994 2.353 1.00
5.00 1.48 0.09 1,00, 2,25, 1,05
5,10 1.59 0.09 1,032 2,153 1.00
Table ITI 4 C(vi)
n, pL data for Mg-Y-picolinate at 4#5°C,
B m (ym AAL)) n pL
3.80 1,07 0,02 0,20, 3.334
4,00 1.09 0,02 0,204 3.135
4,10 1.12 0,03 0.312 3.034
4,20 1.1k 0,03 0.313 2.939
4,30 1,16 0,03 0.315 2.837
l 10 1,19 0,04 0,42, 2,738
1 1.23 0,05 0.53¢ 2,640
4,60 1.28 0.06 0,644 2 .54
. 70 1.36 0.08 0,8€¢ 2y
+.20 1.0 0,09 0.984 2.3k4¢
L, 90 1, 5% 0.09 1.015 2,2%¢
5,00 1.68 0.09 1,042 2,1kg
5.10 1,80 0.10 1.183 2,05
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B, ol data for Ni-2:l-lutidinate at 35°C,

Table IJI 5 C(1)

B e e

—

36

B T (vm A n pL a
(second method)
L 00 1.83 0,03 0.371 3.760 0.30
4,20 1.8% 0.03 C.37 3.560 0.35
4 40 1.85 0,03 0,372 3.360 0,10
4 50 1.87 0,0k 0.49g 3.261 0,50
4,60 1.88 0,05 0,622 3.163 0,60
4.80 1,90 0,06 0,749 2,964 0,80
%.90 1.93 0.08 0.998 2.86¢ 0.9%
5,00 1.96 0,10 1.250 2,76¢ 1.20
5.10 1.99 0.12 1.504 2,672 1.45
5.20 2,03 0,13 1,642 2.571 1.€0
5.30 2,06 0.1% 1.77¢6 2.472 1,70
5 40 2,10 0,14 1.795 2.375 1.80
5e50 2.15 0,15 1.9%u 2.27, 1.90
5.60 2,20 0.15 1.963 2,174 1.95
Table IIT 5 C(14)
n, pL data for Ni-2:Y-lutidinate at 45°C,
B vm (v . UM N pl
4,00 1.82 0.03 0,365 3.6%p
%,20 1.83 0,03 0.36¢ 3 e
4 40 1.86 0,03 0,368 3.24¢
4.50 1.87 0,0k 0.%9: 3.142
4,60 1.89 0.05 0,61¢ 3.043
L, 70 1.91 0.06 0.740 2,9
4,80 1.9% 0,08 0.9% 2,84,
4,90 1.97 0,10 1.2 2,74
5.00 2,00 0,11 1.36¢ 2.651
5.10 2,01 0.12 1.49;5 2,55
5,20 2,05 0,13 1.624 2455
5.30 2,11 0,14 1.776 2.397
5,40 2,17 0.15 1.924 2.259
5.50 2,25 0.15 1,964 2,158
5,60 2.32 0.16 2.139 2 .060

'
*

s o




Table ITI 5 C(441)
n, pl data for Ca-2:4-lutidinate at 35°7.

sar ot Y D da o - L SR RIS o

B Vm ( hralll - V") “ﬁ 'pL ‘ﬁ
e L . (second method)
4 00 1.82 0,02 0,24 3.75 0,25
4,20 1.83 0,02 0,24, 3,559 0.30
L. 10 1.85 0.03 0,372 3:350 0.35
.50 1,86 0,03 0,373 3.260 0,40
4,60 1.87 c,0k 0,49 3.164 0,50
L .80 1.89 0,05 0,622 2,963 0,70
4,90 1,92 0,07 0,873 2,865 0,85
5,00 1.95 0,09 1.125 2.76g 1.10
5.10 1,98 0,11 1.378 2,670 1.39
5.20 2,02 0,12 1.51¢ 2,572 1.50
5.30 2,05 .13 1.650 2,472 1,60
540 2.09 0.13 1,670 2.37 1,70
5.50 2,14 0,14 1.815 2,275 1.80
9,60 . 2,19 0,1k 1.832 2,17 1.85

Table IIT 5 C(iv)
n, pl data for Cd-2:M-lutidinate at 45°C,

B vm (vm VW T pL
+,00 1.81 0,02 0.2, 3.839
L.20 1.82 0,02 0,24y 3.439
4 40 1,85 0.03 0.363 3.24¢
4,50 1.86 0,03 0.389 3.14%0
4,60 1.88 c, 04 0,495 3,042
4,70 1.90 0.05 0,61, 2,943
L 80 1,92 0,06 0,745 2.8y
4,90 1.95 0.08 0.993 2,74y
5.00 1.97 0,09 1,11, 2,643
5,10 2,00 0.11 1.369 2.554
5,20 2,04 0,12 1.505 2 5y
5,30 2,10 0.13 1.650 2,356
5 .40 2,15 0,1k 1.80p 2.25%
5,50 2,24 0,14 1.833 2.15,
5,60 2.31 0,15 2,004 2,054




Table III 5 C(v)

ot et AR

7, pL data for Mg-2:l-lutidinate at 35°C,

IR st

e

B vm (Vl" V") "ﬁ pL
1,20 .83 0,02 0,242 3.559
b0 1.8 0,02 0.2%g 3.359
4,60 1.86 0.03 0.373 3.160
L 70 1.87 0,03 0.373 3.06¢
%.80 1.88 0,04 0,504 2,962
4,90 1.90 0,05 0,62, 2,865
5,00 1,92 0,06 0.75¢ 2,76y
5,10 1.9% 0,07 0,37, 2,66y
5,20 1,97 0,07 0,882 2.566
5,30 2,00 0,08 1,035 2.6y
5,40 2.05 0,09 1.12, 2.36¢
5,50 2,09 0,09 1.166 2,264
5.60 2.1k 0,09 1.17s 2.,17%¢

aeat ]

Saacsy

n
(second method)

0 e T s e A et 2 S

bt fd d et O OO OO
L ]

N = =~ QN0 O3 O

O owvivatwm s O
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Table IIT 5 C{vi)

n, pL data for Mg-2:4-lutidinate at 45°C,

B T (V’" V") ‘ﬂ p]'_,
4,20 1.82 0,02 0,24, 3439
L 40 1.8% 0,02 0,245 3.239
4,60 1.87 0.03 0,370 3.0y
L,70 1.88 0.03 0.3%0 2,94
4,80 1,90 C.04 0,495 2 .82
4 90 1.02 0,05 0.62¢ 2,73
5,00 1,04 0.06 0,745 2,845
5,10 1.96 0,07 0,874 2,54
5,20 2,00 0.08 1.002 2 Mg
5,30 2.05 0,08 1,015 2.3k
5.40 2,11 0,09 1.159 2.25¢

i



Table III 6 C(i)

n, pL data for Ni-2:6-lutidinate at 35°C,

-

B T (rm vy n pk 1
(second method)
4,20 0,91 0.03 0,302 3.720 0,30
4 40 0.92 0,03 0,302 3.52a 0.35
4 .50 0,0k 0,04 0,40y 3421 0,40
4,60 0,96 0,05 0.506  3.322 0,50
%,70 0,98 0,06 0,60,  3.224 0,65
4 .80 1,02 0,08 0,813 3.12¢ 0.80
4+.90 1.05 0,09 0,918 3.024 0.95
5.00 1.09 0,11 1.12, 2,929 1,15
5,10 1,1% 0.13 1.341 2,831 1.3%
5.20 1.20 0.15 1.560 2,73u 1.55
5.30 1.24 0.15 1,572 2,63 1.70
5,40 1,30 0.17 1.797 2,537 1.80
5.50 1.35 0.17 1.81, 2,439 1.85
5,60 1, 0.17 1.851 2.339 1.90
5.70 1.55 0,17 1.9% 2 .24 1.95
Table III 6 C(ii)
7, pl data for Ni-2:6-lutidinate at 45°C,
B ym (ym VAL 7 pL
4,20 0,92 0.03 0.29g 3,643
4,40 0.93 0.03 .30 3.4kg
4,50 0,96 C,04 0,402 3.3k
4.60 0.99 0.0% 0,50y 3.251
4,70 1,02 0,07 C,70g 3.153
4,80 1,05 0,08 0,812 3.05¢
%.90 1,08 0.09 0.91¢ 2,958
5.00 1.13 C.11 1.125 2.85¢
5.10 1.19 0,13 1.43; 2,761
5.20 1.25 0.15 1.560 2,66y
5.30 1,30 0,15 1.570 2,565
5.40 1.37 .16 1.702 2. 46,
5,50 1.47 6.17 1,84y 2.365
5.60 1,55 0,17 1.879 2,268
5.70 1,65 0,17 1.9, 2,164




Table ITI 6 C(3ii1)

n, plL data for Ca-2:6-lutidinate at 35°C,

100

v

R Tm (v v n pL n
(second method)
4,20 0.01 0,03 0,302 3.720 0.25
4 40 0.92 0,03 0,302 3.520 0.30
4,50 0,93 0.03 0,303 3420 0.35
4,60 0,95 0,04 0,405 3.324 0,40
4,70 0.97 0.05 0.500 3.222 0.50
4. 80 1.00 0,06 0,612 3.123 0,65
4,90 1,04 0.08 0.81¢ 3.02y 0.80
5,00 1,08 0,10 1,02, 2.92¢ 1.00
5.10 1.13 0.12 1.239 2.823 1.20
5,20 1.19 0.1% 1,45, 2.731 1,50
5.30 1.2% 0.15 1.573 2,632 1.5%
5 40 1,28 0,19 1.58¢ 2,535 1.65
5,50 1.34% 0,16 1.710 2,436 1.70
Table IIT 6 C(iv)
n, pL data for Cd-2:6-lutidinate at 45°C,
R vm (V'" V") ‘ﬁ pL
4,20 0,92 0,03 0.29¢ 3,.6%g
4. 40 0,03 0,03 0.300 3. hlg
%, 50 0.95 0.03 0.304 3.348
L4 60 0,08 0,04 0,40, 3.250
4,70 1,00 0.05 0,505 3.1%g
1,80 1.03 0,06 0,604 3,055
4.90 1.07 0,08 0.815 2,052
5,00 1.12 0,10 1,024 2,85y
5.10 1.18 0.12 1.23g 2.759
5.20 1.23 0,13 1.352 2 .660
5.30 1.30 0.1%5 1.976 2,562
5.40 1.36 0,15 1.59¢ 2.1+65
5.50 1.45 0.15 1.623 2.36u
5.60 1.5% 0,16 1.76¢ 2.26¢
5.70 1.6% 0,16 2,16g




Table ITI 6 C(v)

n, pb data for Mg-2:6-lutidinate at 35°C,
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-

B v (vm - Vu) ?1 pL n
(second method)
4,20 0,90 0,02 0,204 3.71q 0,20
4.0 0,91 0,02 0.20 3.519 0.25
4,60 0.9% 0.03 0,305 3.32¢ 0,30
4,70 0.95 0.03 0.30y 3.224 6.35
L. 20 0,98 0,0% 0,140, 3.122 0,40
%,90 1,01 0,05 0,5%0 3.024 0,50
5,00 1,04 0.06 0,615 2,02y 0,60
5.1C 1..08 0.07 0,722 2,825 0,70
5.20 1,12 0,07 0,723 2,726 0.80
5.30 1.17 0,08 0,839 2,624 0,90
5.40 1.22 0.09 0.951 2.524 0,95
5.50 1.27 0.09 0.962 2 424 1.00
5,60 1.36 0.09 0.9%0 2.330 1.05
5.70 1.48 0,10 1,116 2.232 1,10

Table IIT 6 C(vi)

T, pL data for Mg-2:6-lutidinate at 45°C,

B Cym (vm L VM "1:1 pL
4,20 0,91 0,02 0,200 3.6%5
4+ 40 0.92 0,02 0,200 3.,
4,50 0,94 0,02 0,204 3.3%9
L 40 0.97 0.03 0.302 3,243
%, 70 0.98 0.03 0,303 3.1k
4,80 0,99 0,04 0.140¢ 3.05
4,90 1,04 0.05 0,50, 2,951
5.00 1.08 0,06 0,61y 2.851
5.10 1.13 0,07 0,722 2.7
5.20 1.18 0,08 0.832 2,655
5.30 1.23 0,08 0.3y 2.55¢
540 1.30 0.09 0,95, 2,459
5.50 1.39 0.09 0,977 2,358
5.60 1.%7 0,09 C.o% 2,25
5,70 1,57 0.09 1.01¢ 2.160




Table TII 7 €(1)

7, plL data for Ni-2:4:6-collidinate at 35°C,
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P

B ym {ym LA} 7 pL 7
{second method)
L,20 0,97 0,03 0.30, 4, Oe 0.30
4 10 0.93 0.03 0,30y 3.8 0.35
L4 60 1,00 0.0 0 .404 3 .64%q 0 .40
4,70 1,02 0.05 0.514 3. 548 0,5
4,80 1,04 0,06 0,615 3 Mg 0.65
L,90 1.07 0,08 0,822 3.354 0,30
5.00 1.09 0,09 0,928 3,253 0.95
5.10 1.12 C.11 1.132 3.15% 1.15
5.20 1.16 6,13 1.3%¢ 3.0599 1.35
5.30 1.20 0.15 1.560 2,959 1,55
= 40 1.24% 0,16 1,67y 2,864 1,70
5.50 1,27 0,17 1.782 2,762 1.80
5.60 1.31 0.17 1,304 2662 1.85
5,70 1.37 0,18 1.925 2,56, 1.90
5.90 1.h2 0.18 1 .94y 2,46y 1.95
Table III 7 C(ii)

n, pL data for Ni-2:l4:6-collidinate at LgeC,
R vm (ym A n pL
4,20 0.98 0,03 0,303 3.91u
L4 40 0,99 0,03 0,304 3471y
4,60 1,01 0,04 0,40¢ 3.51y
L 70 1.03 0.05 0,505 3.4
L 80 1.05 0.0% 0.529 3.32¢
4,00 1,09 0,08 0,%1g 3.222
5.00 1.13 0,10 1.02y 3.12y
5.10 1.17 0,12 1.239 3.02¢
5,20 1.21 0.14 ORIV 2,02,
5.30 1,25 0.15 1.560 2.83%0
5,40 1.30 0,16 1.678 2.731
5,50 1.3% 0,17 1.79 2.633
5.60 1.40 0,18 1,914 2.53u
5.70 1.46 0,18 1.9k, 2 435
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Table IIT 7 C(iii)

n, pl data for Cd-2:Y4sé~collidinate at 35°C,

- - o

ym (vm oYM n pL n
(second method)

L. 20 0,06 0,02 0,20y I, Okg 0.25

L0 0,99 0,03 0.30 3.8%¢ 0.30
4,60 0.99 0.03 0.304 3.64%¢ 0.3%
L, 70 1.01 0,04 0,404 3,54 0,40
)+.80‘ 1.03 0,05 0,514 3 kg 0.50
4,90 1,05 0,06 0,614 3.3% 0,65
5,00 1.08 0.08 0.82; 3.252 0.80
5.10 1.10 0,09 1.030 3.15 1.00

.20 1.1k 0,11 1,134 3.055 1.15
5.30 1,18 0,13 1,352 2,959 1.35
5,10 1.23 0,15 1.56¢ 2.860 1,55
5.50 1.25 0.15 1.572 2.760 1.65
5.60 1.30 0,16 1.695 2,664 1.75
5.70 1.36 0,17 1.824 2,563 1.80

.30 141 Q,17 1.335 2 Wby 1.8%

Table IIT 7 C(iv)

n, pL data for Cd-2:h4:é-collidinate at 45°C,

B e ke e e D B

v (vm .UM T pL

4,20 0.97 0,02 0.202 3,915
4,10 0.90 0.03 0,304 3.716
4,40 1,00 0,03 0,30y 3.51¢
4,70 1,02 0,04 0,'+0¢ 3,41g
4,80 1,04 0,05 0,50, 3.31g
4,00 1.07 0,06 0,61y 3.22¢
5.00 1,11 0.0% 0,83, 3.122
5,10 1,15 0.10 1.024 3,024
5.20 1.19 0.12 1.2k 2,924
5,30 1.24 0,14 1,45 2,824
5,40 1,29 0,15 1.573 2.73¢
5.50 1,33 0,16 1.684 2,634

.60 1,38 0,16 1.70¢ 2.532

.70 1,45 0,17 1.835 2,43y




Table IIT 7 C(v)

data for Mg-2:U4:b.collidinate at 35°C,
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—

R ym ( vm \fn) E pL n
(second method)
4,20 0.9% 0,02 0.20y YOl 0.20
L 40 0.98 0,02 0,205 3,845 0.25
40 0.99 0,03 0.30, 3.6k 0.30
%.70 1.00 0,03 0,305 3.5%6 0.35
4,80 1,02 0,04 0 4lg 3y 0,40
4,00 1.03 0.0k 0,414 3.34%s 0,15
£,00 1.05 0,05 0,51y 3.2%¢ 0,50
5.10 1.07 0,06 0,619 3.150 0.60
5.20 1.10 0,07 0,725 3.05% 0.70
5.3C 1.13 0,08 0,832 2,952 0.80
5 40 1.16 0.08 C.839 2,352 0.35
5,50 1.19 0,09 0,922 2.753 0,90
5.60 1.23 C.0g 0.95% 2,65y 0,95
5.70 1.28 0.09 0,96y 2.5%5 1.00
5.30 1.33 0,09 0,972 2455 1,00
5.90 1.39 0.09 0.984 2.356 1.00
Table ITI 7 C(vi)
7, pl data for Mg~2:l:é-collidinate at 45°C,
R Tm (ym LAY P oL
L 20 0,97 0,02 0,202 3.915
L 40 0.98 0,02 0,202 3.715
4,60 1.00 0.03 0.304 3.516
4+.70 1.01 0,03 0.305 3419
4,20 1.03 0.0% 0,40y 3.318
k.90 1.05 0.0L 0,403 3.21g
5,00 1.08 0,05 0,512 3.1%9
5.10 1.11 G.06 0.61g 3.020
5.20 1.1% 0,07 G.725 2.924
5.30 1.18 0.08 0,832 2,82,
5,140 1,22 0,08 0,939 2,723
5,50 1.26 0,09 0.9y 2,62y
5.60 1.31 0.09 0.954 2.525
5.70 1.37 0.09 0,972 2,425
5.30 1.43 0.09 0,983 2,326




Table I1T & C(i) :

n, pl data for Ni-2-aminopyridinate at 35°C
B vm (\:;rm - V") ‘.5 'OT—* :Y—l
" {second method)
1,20 0.95 0,03 0,305 3.639 0,30
L. 40 0,98 C 0.0 0.40, 3.483 0,40
4,50 0.99 0.05 0.504 3.3% 0.5C
4,60 1.01 0,06 0,612 3.294 0.60
4,70 1,04 0,08 C.81g 3.102 0,80
L 80 1.08 0.10 1.02y 3.095 1.00
4,00 1.12 0.12 1.233 2.999 1.2C
5.00 1.15 0,13 1,343 2.89 1.35
5.10 1.19 0.15 1.559 2.80g 1.50
5.20 1.2% 0,16 1,67y 2,702 1,65
5.30 1.29 0,17 1.7% 2,603 1.80
5,40 1.36 0.18 1.924 2,505 1.90
5.50 1.2 0,18 1.9% 2.40¢ 2,00
5,60 1.50 0.18 2,02¢ 2,304 2.05

Table IIT 8 C(ii)

5, pL data for Ni-2-sminopvridinate at 45°C,

B AL QAL L) T pL
.20 0,97 0.03 0.302 3.55%
4,140 1,01 0.0+ 0.40¢ 3.353
4,50 1,03 0,05 0,50, 3.25%
60 1,07 0,07 0,71y 3.1%%
L 70 1.10 0.09 0,918 3.058
4,80 1,15 0.11 1.132 2,960
t,90 1.20 0,13 1.3%¢ 2,86z
5.00 1.24 0,1k 1.455 2,76u
5,10 1.29 0.15 1.573 2,665
5.20 1.36 0,16 1.693 2,5¢,
5.30 1.43 0,17 1,82y 2 JLbg
5,40 1.50 0,17 1.85¢ 2.37s
5.50 1.58 0.18 1.9%2 2.272

A
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Table ITT 8 C(411)

1, pl data for Cd-2-aminc-pyridinate at 35°C,

B i {(vym vy I 'pL 0
{second method)
4,20 0.95 0.03 0,305 3,687 ¢.25
L 40 0,97 0.03 0,304 3487 0.30
450 0.98 0.0k 0. %0, 3.38g 040
4,60 1.00 0.05 0.510 3.3% 0.5%
4.70 1.03 0.07 0.71¢ 3.192 0,70
4,80 1.06 0.08 0.82¢ 3.094 0.85
L .90 1.10 0,10 1,02, 2.995 1,00
5,00 1,13 0.11 1,131 2.89¢ 1.15
5,10 1.17 .13 1.3%g 2,798 1.30
5.20 1.23 C.15 1.570 2.704 145
5,30 1,27 0,15 1.582 2,60, 1,60
5 40 1.34% 0,16 1.71¢ 2,505 1,70
5.50 1.1 0.17 1.8%¢ 2 .40y 1.80
5,60 1.49 0.17 1.8%0 2.30s 1.85

Table IIT 8 C(4iv)

n, pL data for Cd-2-amino-pyridinate at 45°C,

B vsﬁ (v LT a pL

L§’620 0097 0-03 0-302 3055?
TR TRy 1.C0 ¢,03 0,319 3.352
%+, 50 1,02 0.04 0.40¢ 3.252
4,60 1.05 0.05 0.51¢ 3.15%
}‘:"i7o 1008 0-07 Oo?l'& 3’057
4,80 1.13 0.09 0.92¢ 2.558
4,50 1.18 0,11 1.13¢ 2 .860
5,00 1.22 0,12 1.24g 2,762
5.10 1.27 0.13 1,363 2 665
5,20 1.35 0,15 1.592 2,566
5.30 1.41 0.15 1.61y 2 46q
540 1.4%9 0,16 1,74, 2.36q
5.50 1.57 0,17 1.892 2.274
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Tgble IIT 8 C(vy)

n, pl data for Mg-2-amino-pyridinate at 35°C.

B Tm (v UM n pL 0
(second method)

4,20 0,94 0,02 0,205 3.68¢ 0,20
L .40 0.96 0,02 0,204 3.48¢ 0.25
L €0 0.98 0.03 0,30¢ 3,289 0.30
4,70 1,00 0,04 0,404 3.18¢ 0,40
%.80 1.03 0.05 0.512 3.09¢ 0.50
4 .50 1.06 0,06 0,61, 2,999 0.60
5,00 1.09 0,07 0,724 2,392 ¢,70
5,10 1.12 c.,08 0.82g 2,793 0.80
5,20 1.17 0.09 0,94y 2,695 0.90
5.30 1.21 0.09 0.952 2.59s5 0.95
5.4+0 1.27 0,09 0.962 2.%9¢ 1.00

.50 1.3% 1,00 1,082 2,397 1.05

.60 1.42 1,00 1,094 2.29g 1.10

Table ITT 8 C(+vi)

n, pl data for Mg~2wamino-pyridinate at 45°C,

UiVl L U AR O FT T F R

B ot QAL V") o pL
.20 0,96 0,02 0,202 3.5%0
10 0,99 0.02 0,202 3.351
.60 1.03 0.03 0.30¢ 3.152
.70 1.05 0,04 0.40g 3.053
.30 1.09 0,05 0.51y 2.954
.90 1.13 0.06 0,62, 2.853
,00 1.17 ¢,07 0,728 2.757
.10 1.22 0.08 0.83¢ 2,65g
20 1.28 0.08 0.8k 2.55
.30 1.3% 0.08 0.860 2 .45,
L0 1.%2 0,09 0,982 2.361
.50 1.50 1,00 1.074 2,205
.60 1,64 1,00 1.1 2,16y




Table III 9 C(1)

7, pL data for Ni-2-amino~i-methyl pyridinate at 35°C,

e

——y

R v (rmr ¥ a pL-
5.00 1,97 0,03 0.376 3.737
5,10 1.98 0,03 0.377 3.638
5.20 2,00 0,04 0,50, 3.539
5,30 2,02 0,05 0,631 3o
540 2,04 0,06 0,759 3341
5,50 2,07 0,08 1.013 3.2,
5,60 2,11 0.10 1.272 3.1%6
5,70 2,14 0.11 1,404 3,04g
5.80 2,18 0,12 1.592 2,950
5,90 2,22 0.13 1.69¢0 2.851
6,00 2,26 0,13 1.702 2.752
6,10 2.32 0,14 1.859 2.653
6,20 2,39 0.1% 1,892 2554

Table III 9 C(ii)
5, pb data for Ni-2-amino-'t-methyl pyridinate at 45°C,

B e (rm LT n pL
5,00 1.99 0.03 0,379 3.2
5.10 2,00 0,03 0.380 3.34%2
5,20 2,02 0,04 0,504 3.2k3
530 2,05 0.C5 0.638 3.1%5
g %0 2.08 0,06 0,769 3.0k¢
5,50 2.13 0,08 1,034 2,9t
5,60 2,18 0.10 1,298 2.852
5,70 2.23 0,11 1 ey 2.753
5.80 2.29 0,12 1.5%¢ 2,655
5,90 2,35 0.13 1,749 2.557
6,00 2,43 0,13 1,785 2,458
6.10 2,52 0.1k 1,964 2.360
6,20 2,62 0,14 2,024 2,262




Table III 9 C(4i1)

n, pL data for Cd-2-amino-l-methyl pyridinate at 35°C,

109

B T (ym vn) 0 pL
5,00 1,96 0,02 0.254 3.736
5,10 1.98 0,03 0.377 3.639
5,20 1.99 0.03 G.379 3.537
5.30 2,01 0.0k 0,505 3.439
540 2,03 0.05 0.631 3.3%0
5450 2,05 0.06 0.759 3.2k
5,60 2,09 0,08 1.033 3.1M
5.70 2.13 0,10 1.275 3.0k
5,30 2,17 0.1 14k 2,948
5,90 2.21 0,12 1.5%5¢ 2.85%0
6.00 2.25 c.12 1.571. 2,750
6.10 2.31 0.13 1.72y 2,652
6,20 2.38 0,13 1,759 2.553
6.30 2.46 0.1% 1.932 2,455

Table TTI ¢ C(iv)
n, pl data for (d-2-amino-l-methyl pyridinate at 45°C,

B AAL AL V“) ?1 pL
5,00 1.98 0,02 0.252 3
5.10 2,00 0.03 0.380 3.34%2
5.20 2,01 0,03 0.382 3.24%2
5.30 2,04 0,04 0,510 3.1%;
540 2,07 0.05 0.63¢ 3:.0%g
5,50 2.11 0,06 0.773 2.9%6
5,60 2.16 0.05 1.03, 2,8k
5,70 2,22 0,10 1.283 2,753
5.80 2,28 0,11 1,463 2,6l
5.90 2 .34 0.12 1,613 2,556
6.0C 2.2 0,12 1,64g 2.45,
6.10 0.13 1.824 2,359

2.51




Table III 9 C(v)

n, pl data for Mg-2-amino-Y-methyl pyridinate at 35°C,

o

B T Ty n pL
5,00 1.96 0,02 0,24y 3.736
5.20 1.98 0,02 ~ 0,24y 3.536
5.30 2,00 0.03 0.374 3.439
5,40 2,02 0,04 0,513 3.339
5.50 2,04 0.05 0.633 3.24%0
5,60 2.07 0,06 0,763 3.1%1
5.70 2,10 0,07 0.895 3.044
5.30 2,14 0,08 1,03, 39y
5.90 2,17 0.08 1.034 2,845
.00 2,22 0,09 1,174 2,749
6,10 2,27 0,09 1.212 2 69

Table III 9 C(vi)

1, pL data for Mg-2-amino-%-methyl pyridinate at 45°C,
B T (ym. o UMy n pL.
5,00 1,98 0.02 0.252 3
5,20 2.00 0,02 0.25, 3.2
5,30 2,03 0,03 0.38; 3.1k2
5,40 2,06 0,04 0,514 3,04,
5,50 2,10 0,05 0,64, 2.9%5
5,60 2.1 0,06 0.779 2.84¢

5,70 2,19 0,07 0,914 2,749
5.30 2,25 0,08 1,06y 2,651
5,90 2.30 0,08 1.084 2,551
€,00 2.38 0,08 1,094 2452
6-10 20}'{'7 ' 0-09 1‘0260 2,035’4—
6.20 2,57 0.09 1.300 2.2k
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Tabiz ITI D(iii)

Tormation coanstants o?ZMé;;esium complexes

113

Name of the complex

log Ky wvalues

Mg—pyridinate
Mg-a-picolinate
Mg~B-picolinate
Mg.’~picolinate
Mg-2:Ulutidinate
Mg-2: 6~-1utidinate
Mg-2:%: é-collidinate
Mg~2-anino~-pyridinate

Mg-2-amino-l~methyl
pyridinate

By half integral

method
35°C k5eC
2,11 2,0k
2,5 2,45
246 2,37
2.78 2.66
2,96 2.83
3.03 2,96
3.27 3.1k
3.10 2,96
3.35 3.05

By successive

approximation
35°C hg°C
2,082 1.992
24»587 2»501
2 k3 2,343
2,805 2,702
2,925 2,798
3.104 3,012
3,302 3,18y
3.069 2.9"'*3
3.410 3.219
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