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' r 
' r ■o £As observed in the Irving-Rossotti titra^ibn cur^fs:^ 

II 1 - II 18, for the same value of alkali ^reagent '
*) ■

Pis
titration curve indicated higher values of pH than^tfee^acid 
titration curve, because it contained less titratable "hy.4filbn 

ions, as it would happen when the completing agent was a base. 
From the displacement of these two curves nH can be calculated. 
Further, the metal complex is formed by reaction of the type

n
C-,

-■) ' /

M T.TT MT.

Thus, the ligand whidh had been first protonated sheds these 
protons on coordination, so that the first i.c. the metal + 
ligand curve contains more titratable hydrogen ions as 
compared to only ligand curve. Hence the metal titration 
curve would indicate lower pH value for the same volume of 
alkali than in the ligand titration curve. The calculations 
of n could then be made from the difference in the volumes 
of alkali required to produce the same pH 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 1 pH-versus-alkali

volume* plot.
- ^ ttHA. Calculation of n^ and &n -

The stoichiometric hydrogen ion concentration M1 

at any point of the acid titration curve is given by •
[Hi 1 = E1 + [OH] - Na1 .... (3«1)

where E* = concentration of mineral acid in solution, and



52
Na = concentration of Na ions from the NaOH added. The 

latter term does not include the Na ions present due to 

the addition of a neutral salt like NaClO* to maintain a 

constant ionic strength throughout the titration. The 

term [0H]',J results from hydrolysis which nullifies the 

effect of the addition of alkali and hence is positive.

For the reagent titration the corresponding equation 

is
W"'= E» ♦ [OH] * - Ha“ ♦ _ V V ...(3.2)

The term YT^" represents the number of titratable hydrogen 

ions (replaceable hydrogen ions) in gram ion per litre, 

arising from the complexing agent. It would be H^L when the 

complexing agent is an acid. But when the complexing agent 
is a base Y will be zero. The last term ng" T^'* gives 

the number of hydrogen ions removed as a result of the 

formation of proton ligand complexes and results from the 

definition of nH given previously.

l| two solutions have the same ionic. strength, it
1-3

follows from the equation :

- log [H] = B + log f + log 0§ ... (3.3)

that for points on the corresponding titrationr curve 

where the B values are identical.

[H]* = [H]" ........... <3»

Since [H] and [OH] are related by the ionic product of 

water which is constant at constant ionic strength and 

temperature 5 so
[OH] 1 = [OH] " ......... (3.5)



Thus from (3.1) and (3.2) the following 

relationship is obtained :

nH

|( e"~e' ) _ ( Fa"- Na* ) + YTl'|
(3.6)

Further, if for two titrations the initial volumes of 
solutions, V°, the initial mineral acid concentration, E°, 

and the concentration of alkali, H, are the same and T^0

is the initial total ligand concentration, the following
*

equations can be obtained if v* and v” are the volumes of 

alkali needed for reaching the same pH value in both the
titrations.

E" * ?°E° / CV° + v") .... (3,7)
Na” * v”N / ( 7° + v") .... (3.8)

and TLM = V°Tlo / <v° + v") .... (3.9)

Similar equations would represent the values for
E*, Na1, tl* and vr. Then from (3.1)

nH YTt
(v1- vw) (1 + E°) 

( V°+ v* )
(3.10)

The advantage of the Irving-Bossotti method of 
determination of formation constants is that Proton ligand 
stability constants can also be determined simultaneously 
under the experimental conditions from the values of n^ 
calculated. Since the ligands used are tertiary bases, they 
can take up protons to form the corresponding conjugate 
acids. Depending upon the number of basic centres one or



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 :

L + H LH
LH + H ^ LH2

Each, of the equilibrium is governed by its constant t

H*n
[^]

Cl] [hP (3.11)

These constants are termed as * Proton ligand stability 
constants?!.

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 

- . / - , ^ H

nH = ( 1 - nw ) KPTr H
H -I

nT
• •

or

_ H PHlog —= log rKi - B
1 - nH

nB + log H

1 - nH

K3 = 0 ..... (3.12)
[H] ..... (3.13)

- B ..... (3.1V)

pk,h ..... (3.15)

tat plot of log nH .

1-nH
against B should be a straight line. The values of 
nH 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 nH are



precised up to the second place of decimal because they

depend upon the burette readings which in our experiment
-have an accuracy of + 0.01 ml. The values of log n^ / (l-n^) 

(Tables III lA(i) to III 9A(ii)) were calculated at each 
point and plotted against the corresponding pH'. The straight 

lines thus obtained havebeen presented in Fig. Ill 1 - 

III 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. values at each 
point on the straight line can be calculated from the 

relationship
log V « B + log-^!--- :.... (3.16)

P HThe mean values of K were obtained from the values
. . \

calculated at each point. The values have been reported in 
Table III 8-.

In case of 2-aminopyridine and 2-amino-lH-methyl- 

pyridine, there are two basic centres, the ring nitrogen 

and the amino group nitrogen in the side chain. The formation 
of a biprotonated species can therefore, be expected. So 

the reaction can be considered to take place in two stages.
If the first and second proton ligand stability constants 
are not simultaneous, at each stage nH and nH £g ’

the linear relationship between pH and log' nH /-(l - nH) 

can be expected. The values of n^ were calculated in case 
of aminopyridine and methyl aminopyridine considering Y=0.
In the calculations for aminopyridine n^ values more than 
1 could not be obtained even at pH 2, This indicates that
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the -NHa group has very small tendency to associate with

p uthe protons. Consequently the values of K2 will be very 

low. It could not be calculated in the present investigation. 

In case of methyl aminopyridine nH > 1 were obtained and 
as well as PK2H could be determined using the linear 

plots in the range and nH ^ 1 resPectively

(Pig. Ill 9(i), (ii)). In the range nH >1 the actual

values of used in the linear plot were those obtained
H PT H

by removing the whole number. The values of Kj for
aminopyridine and PK,H and PK2H for methyl aminopyridine

have also been presented in Table III©.

The calculations were repeated at 35 and 4-5°C in

each case.

B. Metal ligand stability constant -

(1) Calculation of n - At any point on the metal 

titration curves (Fig.II' 1C-‘ill IS) f ^,
Ml — Ml —Mlr -Ml Ml t|| HI HI _ Ml ... _ ... -------

[H] = 1 + Y% + [oh] - Na + nH Tt. + nTT n TiH
Ml

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
reT-Kf, M" = [OH]"' and

- H - Mf
nH = nH so that

|(E-B )+(TL-% )(Y-nH)-(Ha - Ha )j #i(3>l8)



If the initial volumes, 1° and concentrations of acid,

E° and of ligand, T^0 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 expression 

for n will be obtained.

57

(v”»- v») | N + E°+ Tl° (M1h)J

n * —----- -——----------------- -****“
(V° + vw) nH %

Now if N >> E° and V° v", then

(3.19)

n * (v"» - vM) N/V° nH % (3.20)

(2) Calculation of n from the titrations in which the 

total concentration of the ligand is varied -

In 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 %° and B°", m-th a ligand solution of 

molar concentration L .

[Hi * E + [ohI - (nH I)Tl + n % TM .. (3.21) 

at the same pH in the acid curve

[H] " = B* - feHl " - ( nH" - r ) tl

» »« .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] " - W



therefore

i,,*5s(v",-v") { E°M + (nH"-Y)L } /(VO+v'Snjj'T/ ;..(3.22)

and if ?° ^> v and ( nH -Y)L ^ E° then

n * (v -v )( nH-Y )L / Y°.ttH T§ ..... (3.23)

Since Y = 0, the above equation reduces, to

n * (v -v )L / ?°.Tm ........... (3.24)

In the present investigation n values have been 

determined by both the methods at 35°^. and by the first 

method at 45°C. also. In the first method n values were 

calculated by using the titration curves with NaOH as 

titrant (Pig.II 1 - II $5) and employing the equation (3.19), 

n have been calculated till the values show an increase.

The fall in the values of n indicates the decomposition of 

the complex due to hydrolysis. The higher pH values have 

been avoided in order to eliminate the possibility of the 

formation 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
Hi it

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. The values of n have been reported 

in Tables III lC(i) - III 9B(vi).

The calculations of n for the different complexes 

at 35°C. were further repeated using the titration curves 

where the ligand is the titrant "(Pig. II - II $*6) and
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substituting the values in equation (3.24-)* values 

thus obtained have also been tabulated in Tables III 16(1)- 

III 9.6<vi) along with n values calculated by the first 

method.- It Is observed that at a particular pH the values 

of n obtained by both the methods are almost the same. In 

case of 2-amino-4-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?

x p; m1"’

1 = 1=0 ....... __ ........... (3.25)
r Ti «* *** -.»< ra mL LJ Tj^ - n . Tm

Taking logarithms on both the sides, and by a simple 

transformation, the following expression results -

pL * log™* log
t- n*l>]

r?
1

3
r
i=0 OMf)1

r f ^ : [h]
, J

TL - n . %

.(3.26)

Ecpation similar to (3.9) and (3.26) can now be written as :

pL * log

ii Ni=o l

-,1)
■tit

_ antilog B .
„ »tV°+ v

it*, T£ - B . Tg V°
.(3.27)



But when the ligand, has got only one proton ligand 
stability constant ( V) the above equation is reduced 

to the form t

pL = log
1 + pkh ... 1... .)

antilog B '
T£ - n . T^

7° + y»t 

7°
(3.28)

This is the equation which was employed for
calculating the pL values in all the cases except in case
of 2~amino-,+“inethylpyridine which has got two proton ligand

PH PHstability constants ( K* and Ka ). In this case the 
equation (3.2?) becomes as follows :

pL=log
1+ PK1H

.antilog B
+ pKih_ p„ hK2a (--- 1--- 'l

\antilog BJ . Y° + V««

L T° n • tm 7°
.... (3.29)

It is, however, observed that in the calculations .of
PpL in case of 2-amino-4-methylpyridine, the values of X2~

being very small, the second part of right hand side of the
P Hequation becomes negligible. Thus the value of K2 does not

P Haffect the value of pL. The consideration of Kt alone in 
the calculations of metal -aminopyridine complexes will not, 
therefore, make the pL values less precise. The pL values 
calculated have been reported in Tables III 1 C(i) - III 9 C(vi). 
The values of n 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.

7alues of n obtained have been plotted against pL
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in the Figs. Ill 10 - III 36. log K| and log K2 have 

been calculated from pL values at n = 0.5 and n = 1.5 

respectively. The values have been reported in the Tables 

III DCi)^- Gii) . The values of log K* and log K2 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 complete is 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 ,
M- 5

reviewed by Irving and Rossotti and Sullivan and Hindman ,
617

Of all these methods, those suggested by B^errum 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 ML2, where 

N s 2, is reported as :
n + (eT- 1) Kt [L] + (n - 2) [l]2 * 0 .... (3.30)

From this equation following expression for K1 and 

can be drawn -
(3.3D

(1 - n)+(2 - n)K2 [L]

. n (n - 1) K1 M ...
(2 - n) K, [I]

(3.32)



I3y substituting the values of Kj> obtained by half 

integral method in equation (3.31) values of K, have been 

obtained at points having different n and f L"] values. The 

values obtained have been summed up to find the average 

value of log K*,

Similarly the value of Kf at half integral value 

has been substituted in equation (3.32) at different 

points to get the value of K2. All 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 III D(i)z-(ill), The values have an accuracy of
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Table III B

83

Proton ligand stability constants of the ligands

Ligand

Pyridine

a-Picoline

§-Picoline

Y-Picoline

2:4-Lutidine

2:6-Lutidine

214 2 6~C oilid ine

2~toinopyridine

2- Ami no-b—me thylpyr i d i ne t

PK?

Pl|

K Tallies

35°C 4j?°C

1.0?‘6 X
10?

Q .12© X
10^

6.346 X
10? 5 .098 X

10?

4.13? X 10* 3 .24 ? X
10?

8»?3i X
10? 6 .6 61 X

10?

2.75? X
106

2 .°9i X
106

V.062 X
106

3 .44* X
106

8, 592 X
106 6 .37i X

106

3.76i X
106 2 .75 0 X

106

2.60g X
107 1 .32o X

107

1 ,199 X
102

3 .121 X
101



Table III 1 C(l)

n, pL data for Ni-pyrldinate at 35°C.

B Y"»'f (¥”>.. V“) n pL n
(second method)

3.50 1.10 ■ 0.04 0.4l9 2.846 0.40
3.60 1.13 0.04 0.42, 2.746 0,40
3.70 1.16 0.04 0.42^ 2.647 0.45
3.80 1.20 0.04 0.42 7 2.547 0.45
4.00 1.31 0.05 0.545 2.349 0.55
4.10 1.38 0.06 0.664. 2.2 5t 0.65
4.20 1.48 0.08 0.899 2.15^ 0,90
4.30 1.59 0.09 1.035 2.056 1.05
4.40 1.71 0.11 1.294. 1.959 1.25
4.50 1.85 0.13 1.57o I.883 1.50
4,60 2.00 0.14 1.754. 1.766 1.75
4.70 2.20 0.16 2.091* 1.67o 1.95
4.30 2.40 0.16 2'.21© 1.573 2.05

Table III 1 0(11)

n, pL data for Ni-pyridinate at 45°C •

B y»t (V1*- V”) 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 0.42^ 2 .475
4.00 1.32 0.05 0.54o 2.277
4.io 1.41 0.07 0.76s 2.18c
4.20 1.50 0.08 0.89a 2.083
4.30 1.6l 0.09 1.02 g 1.98|
4.4o 1.78 0.12 1.3°8 1.88s
4.50 1.93 0.13 1.58 7 1.792
4.60 2.19 0,l4 1.809 1.696
4.70 2.48 0.15 2.10o 1.59i



85Tatis III 1 C(iii)

n, pL data for Cd-pyridinate at 35°C.

B (V1*-. Y,f) n pL n
(Second meth

3.50 1.09 0.03 0.315 2,84 5 0,30
3.60 1.12 0.03 0.3U 2.744 0.30
3.70 1.16 0.04 0,42*, 2.64 7 0.35
3.80 1.20 0.04 0.42 7 2»547 0,40
4.00 1.30 o.o4 0„437 2.3^8 0.45
4.10 1.37 0,05 o.528 2 ,24^ 0,55
4.20 1.46 0,06 0,674 2.15a 0.65
^.30 1.58 0.08 0.9I9 2.055 0.90
4.40 1.70 0.10 1.177 1.95a 1.10
4.50 1.84 0.12 1.45a 1.862 i.4o
4.60 1.99 0.13 1.62, 1.765 1.60
4.70 2.18 0.14 1.83a 1 »667 1.80
4.80 2.39 0.15 2.072 1.57a 1.95
4,90 2.60 0.15 2 »20f 1.4? 5 1.85

Table III 1 C(iv)

n, pL data for Cd-pyridinate at 45°C.

B iy**» (¥"*_ vn) n. pL

3.50 1.09 0.02 0.20g 2.771 -
3.70 1.17 0.03 o.3la 2.573

3.80 1.20 0.03 0.31a 2.474.
4.00 1.3! 0.04 0.42 3 2.276
4.10 1.39 0‘05 0.5^8 2:179
4.20 1.48 0.06 0.67o 2 .O81
4.30 1.60 0.08 0.914 1.984
4.40 1.76 0.10 I.I80 1.886
4.50 1.92 0.12 1.464 1.79o
4.60 2.18 0.13 1.697 1,695

4.70 2.47 0.14 1.9li 1.599
4.80 2.73 0.13 I.964 1.50,



'Fable III 1 C(y)

n, pL data for Mg-pyridinate at 35°0.

B ym (V«»_ V") —m

n pL n
(second method)

3.80 1.18 0.02 o;2i6 2; 5^5 0.20
3.90 1.23 0.03 0.323 2.446 0.30
4.00 1.29 0.03 0.327 2.347 0.35
4.10 1.36 0.04 0,443 2 »24g 0.45
4.20 1.44 0.04 0.45a 2.149 o'. 50
K30 l.'5? 0.05 0.57* 2.05, 0.55
4.40 1.66 0.06 0.706 1.9?3 0.70
4.50 1.80 0.08 0.960 1 .857 0.85
4.60 1.9^ 0.08 0.992 1.75s 1.00
4.70 2.13 0.09 1 *17 ^ 1.66, 1.15
4.80 2 ,34 0.10 1.382 1.565 1.25

/

Table III 1 rr(vi)

n, pL dat;a for Mg-pyridinate at 45°0.

B Y«i« (V»» - V") n pL

3.80 1.19 0.02 O.2I3 2.47, :
4.00 1.30 0.03 0 .32 m- 2.275
4; 10 1,38 0.04 o.440 2.17?
4.20 1.46 0.04 0.447 2.0 7?
^.30 1 <n* y f 0.05 0.57t 1.98i
4.40 1.72 0.06 0.708 I.882
4,50 1.87 0.07 0.85m- 1.78 m
4.60 2.13 0.08 I.O37 1.68s

4.70 2.42 0.09 1.2 57 1.593
4.30 2.68 c.08 1.22 7 1,405



Table III 2 C(i) 87
n, pL data for Ni-a-picolinate at 35°C.

B (7m _ n pL n(second method)
3.30 1.09 0.03 0.314 3.31? 0.30
3.90 1.10 0.03 0.315 3.216 0.35
4.00 1.11 0.04 0.42, 3.11? o.4o
4.10 1.12 0.04 0.42, 3.01? 0.45
4.20 1.14 0.05 0,524. 2.91a 0.55
4.30 1.17 0.07 0.73?

0.94,
2.82® 0.70

4.40 1.20 0.09 2.72a 0.90
4.50 1.24 0.11 I.I62 2.62 * 1.10
4.60 1.29 0.13 1.387 2,52 7 1.304.70 1.36 o.i4 l.5lt 2;428 1.50
4.80 1.45 0.16 1.754 2.33a 1.70
4.90 1.55 0.17 1.89? 2.234 1.90
5.00 1.66 0.17 1.945 2.135 2.00

Table III 2 C(ll)
n, pL data for Ni- a-picolinate at.45°0.

B y«» (■?»»- V") n pL
3.80 1.12 0.03 0:314 3.22,
3.90 1.13 0.03 0.314 3.12i
4.00 1.16 0.04 0.4lg 3.02a
4.10 1.18 0.04 0,420 2.922
4,20 1.21 0.05 o.528 2 .825
4.30 1.25 0,06 o.637 2.72 5
4.40 1.29 0,08 0.853 2,62 7
4.50 1.34 0.10 1.073 2.52^
4.60 1.42 0.12 1.304 2 .432
4.70 1.50 0«l4 1.54a 2.335
4.SO 1,60 0.1*6 - 1.794 2,23a
4.90 1.70 O.16 1.83? 2.13?
5.00 1.87 0.17 2.01s 2.'04a



Table III 2 C(lll)

n, pL data for Cd-a-picolinate at 35°0.

88

B V»tt (Vrt’ - V") n pL n
(second method)

4.00 1.10 0.02 0.2lo 3.11? 0.25
4.20 1.12 0,03 0.31? 2,916 0,35
4.30 1.14 0.04 0.42 \ 2;si7 0.40
4.40 1.15 0.04 0.42 2 2.71? 0.45
4.50 1 *18 0.05 0.528 2.6l9 0.55
4.60 1.23 0.07 0.74 6 2;"52t 0.70
4.70 1.30 0.08 0.8614. 2 ,422 0,85
4.80 1.39 0.10 1.096 2.325 1.05
4.90 1.50 0.12 1.339 2 ,22g 1.25
5.00 1.62 0.13 1.48 7 2 813o 1,45
5,io 1.76 0.l4 1.65, 2.O33 1.65
5;20 I.90 0.15 1.82 5 1.036 1.80
5.30 2.06 0.15 1.899 1.83a 1.9P

B

Table III 2 O(iv)

n,-; pi data for Cd-a-picolinate at 45°C'.

Y»« (TP1’- VM) n pL

4.00 1.14 0.02 0.209 3.020
4.10 1.17 0.03 o.308 2.921
4,20 1.19 0.03 0.316 2,822
4.30 1,23 0,04 0.42 5 2.723
4.40 1.25 0,04 0.42 6 2.62j
4-. 50 1.29 0:05 0-.536 2;'524
4.60 1.37 0.07 0.761 2 ,42 7
4.70 1.45 0.09 0.99i 2.32$
4,80 1.55 0.11 1.216 2 J232
4.9O 1.66 0.12 1.3 7 7 2.13j

5,oo 1.83 0.13 1.544 2:03 6
5;.io 1.99 0.14 1.725 1 ,94i
5.20 2.17 0.15 1.929 1.844
5.30 2.32 0,14 i;B78 1.745
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Table III 2 C(y)

n, pL data for Mg-a*-pieolinate at 35°C.

B 7>»t (7»" - ¥») n pL n
(second method)

4.00 1.10 0.02 0,2lo 3.1H 0.20
4.10 1.10 0.02 0,‘21o 3. OH 0.25
4.20 1.12 0.03 0.315 2.916 0.30
4.30 1.13 0.03 0.316 2.816 0,35
4.40 1.15 0.04 0.42^ 2.7I7 0,40
4.50 1.17 0.04 0.42 3 2 ,617 0.45
4.60 1.21 0.05 0.533 2.51a o,55
4.70 1.28 0.06 0.64g 2 ,42q 0.65
4.SO 1.36 0.07 0.767 2.32a 0,75
4.90 1.45 0.07 0.78i 2.223 0,85
5.00 1.57 0.08 0.915 2.125 0.95
5«io 1.70 0.08 o.943 2.02 6 1,00
5.20 1.84 0.09 1.095 I.929 1.05
5.30 2,00 0.09 1.139 I.831 1:10

Table III 2 r(vi)

n, pi data for Mg-a-pieolinate at 45°0.

B V«*» (7»n^ V")
«*b

n pi

4;oo 1.14 0.02 0.209 3.02o
4.10 U16 0.02 0.21o 2;920
4.20 1.19 0.03 0.316 2',821
4.30 1.22 0,03 0.317 2.722
4,40 1.25 0,03 0.32c 2 4 62 Q
4.50 1.28 0.04 0.42 5 2.523
4.60 1.35 0.05 0.54* 2.42 5
4.70 1.4i 0.05 o.55i 2.32 5
4.30 1.51 0,07 0.78s 2,226

1.62 0.08 0.91a 2,13o
5.00 1.78 0.08 0.95o 2 .032
5.10 1.94 0.09 i.io9 1.935
5.20 2.12 0.10 i»235 1.83a



Table TlljCCi)

n, pi data for Ni-P-plcolinate at 35°0.

B V*t! (V'» - V*') n pi n
(second method)

3.BO 1.05 o.°3 0.311 3.129 0.30
3=90 1.08 0.04 0.417 3.03c 0.40
4.00 1.10 0.04 0.4le 2.931 0.45
4.10 1.13 0.05 0.525 2.832 0.55
4.20 1.18 0.07 o.74o 2.734- 0.70
4.3O 1.22 0.09 0.95s 2.636 0.95
4.40 1.27 0.11 1.16, 2.539 1.15
4.50 1*33 0.12 1.293 2.44o 1.30
4.60 1.42 o.i4 l.53i 2.343 1.50

’■y.70 1.52 0.16 1.782 2.246 1.65
4.80 1.63 0.16 X • 2.l4s 1.80
4.90 1.77 0.17 1.995 2,05o 1.90
5»°o 1*93 0.15 1.839 1.95o ' 1.80

Table III

n, pL data for Ni-P-picolinate at 45°C.

B V»» (V»» ~ V") pi

3*30 1.07 0.03 O.3O9 3.02 4.
3.90 1.11 0.04 0.4lj 2.92 ^
4.00 1.14 0.04 0.4l? 2.82 6
4.10 1.19 0.05 0.52? 2.72 7
4.20 1.24 0.07 0,74o 2,62 9
4.30 1.30 O.O9 0.959 2.532
4.40 1.36 0.11 I.I82 2„43lj.
k pro'•s 1.43 0.12 I.3O7 2.336
4.60 1.55 0.14 1.559 2.239
4.70 1.67 0.15 1.712 2.142
4.80 1.84 0.16 1.892 2.045
4.90 2.01 0.16 1.974- 1.947
5.00 2.20 0.16 2.063 1.84g
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Sable III 3 C(jij)

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

B ynt (V"» •- V'») n pl n
(second method)

3.80 1.05 0.03 0.311 3.12 9 0.30
3.oo 1.07 0.03 0.312 3,02g 0.35
4.00 1.10 ' 0.04 0.4ls 2«93i 0.40
4.20 1.15 0,04 0.42 3 2.73t 0.45
4.30 1.17 0.04 0.42 4 2.631 0,50
4.40 1.21 0.05 - 0.532 2.53? 0.55
4,5° 1.28 0.07 0.69s 2.435 0.70
4.60 1.37 0.09 0.984. 2.338 0.95
4.70 1.47 0.11 1.203 2.24i 1.20
4.00 1.60 0.13 1.485 2,144. 1.45
4,90 1.74 o.i4 1.644. 2.047 1.65
5.00 1.93 0.15 1.83? 1.95o 1.65
5.io 2.13 0.15 1.899 1.852 *■*

Table* III 3 C(iv)

n, pL data for Cd-B-picolinate at 45°C.

B ym (V»* - v») n pL

3.80 1.07 °.°3 O.3O9 3.024
3.90 1,10 0.03 0.31i 2 .92 5
4eoo 1.13 0.03 O.3I2 2.8.25
4.10 1.18 0.04 0,42g 2,725
4,20 1.21 0,04 0.423 2,626
4.30 1.25 0.04 0.42 6 2.52 7
4.40 1.30 0,05 0.538 2.428
4.50 1.38 0.07 0.782 2.331
4.60 1.50 O.Oq 1.002 2.236
4.70 I.63 0.11 1.256 2.13?
4.00 1.81 0.13 1.53? 2.04,
4.90 1.90 o.i4 1.729 1.94 s
5.oo 2.19 0.15 1.939 1,84s
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Table III 3 C(v)

n, pL data for Mg-8-picolinate at 35°c.

B ?•» (?'•» - V”) n pL n(second method)
3-«o 1,04 0,02 0.20? 3.128 0.20
4.00 1.08 0.02 0.209 2.92 5 0.25
4,20 1.14 0,03 0.31? 2.73o O.3O
4,30 1.16 0o~03 0.318 2.63o 0.35
4.40 1.20 0.04 0.423 2.532 0.40
4.50 1.26 0.05 0.539 2.43b 0.50
4,60 1.35* 0.C6 0.656- 2.335 0.65
4.7O 1.43 0.07 0.782 2 .237 0.80
4.30 1.55 0.08 0.913 2.139 0.90
4,96 1.69 O.O9 1.056 2.04, 1.00
5.00 1.87 O.O9 l.lOu. 1.9!+3 1.15
5.10 2.07 O.O9 1.162 1.845 1.05'

Table HI 3 C(vi)

n, pL data for Mg-P-pieolinate at 45°C.

B v»» (V"' _ V") n pL

3.20 1.06 0.02 0.206 3 ®023
4.00 1.12 0.02 0.20g 2.823
4.10 1.17 O.O3 0.3°8 2.72 5
4.20 1.20 O.O3 0.316 2 ,62 5
4.30 1.24 •O.O3 0.32c 2.526
4.40 I.29 0.04 0.43c 2 ,^4*2 ^
4.50 ■ 1.36 0.05 O.545 2.329
4,60 iM 0.06 0,668 2.23,
4.70 1.60 0.08 0.92, 2,13*
4.80 1.76 0.08 0,9^6 2.036
4,90 1.9^ 0,09 1.11, 1.939
5.00 2.13 O.O9 1.163 1.84o



Table III if C(i)
93

n, pL data for Ni-Y-pieolinate at 35°c.

B 7»t (¥*" ~ V") ii , PL ii
(second method)

3*30 1.09 O.O3 0.3U 3.44u. 0,30
3.90 1.11 0.04 0.4l9 3.345 0.35
4.00 1.12 0.04 0 .42q 3.245 0.40
4.10 1.13 0.04 0.42, 3.145 0.45
4.20 1.15 0.05 0.526 3.04s 0.55
4.30 1.19 0.07 0.74o 2 . 949 0.70
4.40 1.23 0.09 0.956 2.85i 0,9°
4.50 1.2? 0.11 1.17o 2.75b 1.10
4.60 1.31 0,13 1.39o 2.655 1.30
4*7° 1.36 0.14 I.5O9 2,55? 1.50
4.80 1.42 0„i6 1.739 2,46c 1.75
4.9O 1.48 0.16 1.762 2.35o 1.80
5.00 1.56 0.17 I.9O1 2 .262 1.90 -
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Table HI 4 G(jji)

n, pb data for Cd-Y-picolinate at 35°c.

B v*» (V,H - V") n pL n(second method)

3.30 1.09 0.03 0.31+ 3.44u. 0.25
3.90 1.10 0.03 0.31+ 3.34+ 0.25
4.00 1.11 0.03 0*315 3.24n. 0.30

10 -1.13 0.04 0.421 3.145 0.35
i+.20 1.14 0.04 0.421 3.045 0.40
4.3° 1.16 0.04 0*423 2.946 0.4?
4.40 1.19 0.05 0.53t 2.847 0.55
if. 50 1.23 0.07 0.745 2,749 0.75
'+.60 1.27 0.09 0.960 2,65i 0.95
'+.7° 1.33 0.11 1.18 5 2.55+ 1.15
if.so 1.39 0.13 1.4l3 2.457 1.35
if,90 1.46 0.14 1.54a 2.358 1.55
5.00 1.55 0.16 1.78 9 2.261 1.70
5.io 1.66 0.16 1.835 2.162 -

n, pL

Table HI 4 C(lv)

data for Cd-Y-plcolinate at 45°C.

■ B (V‘" - v«) n pL '

33.80 1.07 0.02 O.2O7 3.335
3.90 I.O9 O.O3 0.31i 3.23?
4.oo 1.10 O.O3 0..311 3*137
4.io 1.12 O.O3 0.31a 3.037
4.20 •1.15 0.04 0.418 2.938
4.30 1.17 0.04 0.419 2.83s
4.40 1.20 0.05 0,527 2.739
4.50 1.25 0.07 0.742 2.642
4.60 1.31 0.09 0.962 2
4.70 1.39 0.11 1.18s 2 , 447
4.80 1.48 0.13 1 .42 9 2.35o

4.90 1.60 0.15 1,6°' 6 2.253
5.oo 1.74 0.15 1,73 6 2.155
5.io 1.85 0.15 1.78i 2.056



Table HI 4- C(T)

n5 pL data for Mg-Y-picolinate at 35°0.

95

B V»« (V"‘ - V") n pi n
(second method)

4.00 1.10 0.02 0.21o 3*243 0.20
4.io 1.12 • O.O3 0,316 3.144 0.25
4.20 1.13 0.03 0.316 3.044 0.30
4.30 1.15 0.03 0.31? 2.94? 0.35
4,40 1.18 0.04 0.42 6 2.846 0.40
4,50 X ,2X • 0.05 0.53a 2.747 0.50
4,60 1.24 0.06 0.64 f 2.648 0.65
4.70 1.30 0.08 0.862 2.55t 0.80
4.80 1.34 0.08 0.87o 2.45t 0.90
4,90 1.41 O.O9 0.99i 2.353 1.00
5.00 1.48 O.O9 1.007 2.254 1.05
5.10 1.59 O.O9 I.O32 2.155 1.00

Table HI 4 C(vi)

n, pi data for Mg-Y-picolinate at 45°0.
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Table IH ? CCi)

n, pL data for Ni~2:4-liitidinate at 35°C *

7»! (V"» - V") n pL n
(second method)

4.00 1.33 O.O3 0.37* 3.76o 0.30
4.20 1.84 0.03 0.37i 3.56o 0.35
4.40 1.85 O.O3 0.372 3.36o 0,40
4.50 1.87 0.04 0.49a 3.261 0.50
4.60 1.88 0.05 0.622 3.163 0.60
4.80 1.90 . 0.06 0.747 2.9614. 0.80
4.9O 1.93 0.08 0.99b 2.86^ 0.95
5.00 1.96 0.10 1,25a 2.769 1.20
5.10 1.99 0.12 1.50* 2.672 1.45
5.20 2.03 0.13 1.642 2.57t 1.60
5.30 2.06 0.14 1.776 2.472 1.70
5.40 2.10 0.14 1.795 2.375 1.80
5.50 2.15 0.15 1.94* 2.27 7 1.90
5.60 2.20 0.15 I.963 2,17? 1.95

Table III 5. C(11)

n9 pL data for Ni-2:b— lutidinate at 45°C.

B 7111 (7m «, 7») n ph

4.00 1.82 O.O3 O.365 3.64o
4.20 1.83 O.O3 0.366 3.44o
4.40 1.86 O.O3 0.368 3.240
4.50 1.87 0.04 0.491 3.14a
4.60 1.89 0.05 0.616 3.043
4.70 1.91 0.06 0.74o 2.9414.
4.80 1 qLl

0 7 » 0.08 0.99o 2.847
4.90 1.97 0.10 1.24i 2.749
5.00 2.00 0.11 1.366 2,65i
5.10 2.01 0.12 I.493 2.55^
5.20 2.05 0.13 1.629 2.455
5.30 2.11 0,14 1.776 2.35?
5.40 2.17 0.15 1 =929 2.25?
5.50 2.25 0.15 I.969 2.15s
5.60 2.32 0.16 2,139 2.06o
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Tatis HI 5 C(iii)

i—aiinasi +• .»■■<» i"—r »»nim«n»

n, pi data for Cd~2;4~lu.tidinate at 35°0.

B V»t <V"» - V") n pL n
-

(second method)

4.00 1.82 0.02 O.247 3.759 0.25
*+,20 1.83 0.02 0.247 3.559 0.30
4,40 1.85 0.03 0.372 3436o 0.35
if,50 1.86 O.O3 0.37a 3.26o 0.40
4.60 1.87 0,04 0.49s 3.16i 0.50
4.80 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 2.76s 1.10
5.io 1.98 0.11 1.378 2.670 1.35
5.20 2.02 0.12 1.516 2,572 1.50
5.30 2.05 0.13 l.65o 2.472 1.60
5.40 2.09 0.13 1.670 2.374. 1.70
5.50 2,14 0.14 I.8I3 2.275 1.80
5.60 , 2.19 o.i4 1.832 2.176 1,85

Table III 5 C(lv)

n, pL data for Cd-2:b-.lutidinate at 45°0,
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Table HI 5 C(v)

n. pL data for Mg-2s4-lutidinate at 3 5°0

B V'M (Vm - v») n pL .
««■*

n
Csecond method)

4,20 1.83 0.02 0,24a 3.559 0.20
4.40 1.84 0.02 0.24s 3.359 0.25
4.60 1.86 0.03 0.373 3.16c 0.35
4.70 1.87 0.03 0.3?3 3 .°6o 0.40
4.80 1.88 0.04 °.5°i 2.962 0.50
4.90 1.90 0.05 0.62* 2.863 0.60
5.00 1.92 0.06 0,75c 2,76^ 0.75
5.io 1.94 0.07 0,87? 2.664. 0.85
5.20 1.97 0.07 0.882 2,566 0.95
5.30 2.00 0.08 ■ I.O35 2 .467 I.05
5,40 2.05 0.0o 1.12 7 2.369 1.10
5.50 2 0o 0.09 1.16s 2,269 1.15
5.60 2 1 0,09 1.17s 2,17c 1.20

Table III_5 C(vl)

n, pL data for Mg-•214-lutidinate at 45°0„

B Y'H (¥'» - V») n pL

4.20 1.82 0.02 0.24n. 3.43$
4,40 1.84 0.02 0.245 3.239
4.60 1.87 O.O3 0.37o 3 »04i
4,70 1.88 O.O3 0.37o 2.94i
4.80 1.90 0.04 0,495 2.84a
4.90 1=92 0.05 0,62c 2.743
5.00 1.94 0.06 0.745 2.645
5.io 1.96 0.07 0.87i 2.5+6
5.20 2.00 0.08 I.OO2 2.44 7
5.30 2.05 0.08 I.OI5 2.34s
5.40 2.11 O.O9 1.157 2.25c



table III 6 C(i)

n, pL data for NjL-2: 6-lutidinate at 35°c.

99

B V»" (V"» - Y») n pL n
(second method)

4.20 0.91 0.03 0.302 3.72o 0.30
4.40 0.92 0.03 0.302 3.52q 0.35
4.50 0.94 0.04 0.40* 3.5+2i 0.40
4.60 0.96 0.05 0,506 3.322 0.50
4.70 0.98 0.06 0.607 3.22 n. 0.65
4.80 1.02 0.08 0.813 3.12 6 0.80
4.90 1.05 0,09 0.918 3.027 0.95
5.00 1.09 0.11 1.12 7 2.929 1.15
5.10 1.14 0.13 1.34i 2.831 1.35
5.20 1.20 0.15 1.560 2,734- 1.55
5.30 1.24 0.15 1.572 2.634- 1.70
5.40 1.30 0.17 1.79? 2.537 1.80
5.50 1.35 0.17 I.8I7 2.437 1.85
5.60 1.44 0.17 1.85i 2.339 1.90
5.70 1.55 0.17 1.94i 2.240 1.95

Table III 6 C(ii)

pL data for Ni-2s 6-'lutidinate at 45°C.

B ym (ym _ yri) n pL

4.20 O.92 0.03 0.299 3.648
4,40 0.93 0.03 O.3O0 3.4-4s
4.50 0.96 0.04 0.402 3.34-9
4.60 0.99 0.05 0.504 3.25i
4.70 1.02 0.07 0.708 3.153
4.80 1.05 0.08 0.812 3.056
4.90 1.08 O.O9 0.916 2,958
5.00 1.13 0.11 1.12 5 2.859
5.io 1.19 0.13 1.4-33 2.76l
5.20 1.25 0.15 1.56o 2.664-
5.30 1.30 0.15 1.57o 2.565
5.40 1.37 0.16 I.7O2 2.46 7
5.50 1.47 0.17 1.84u. 2.367
5.60 1.55 0.17 1.8 77 2.268
5.70 1.65 0,17 1.919 2.169



Table XII 6 C(lii)

n, pL data for Cd-2:'6-lutidinate at 35°c,

' 100

B 71M (V*» - V") n PL
(

n
Second method)

4.20 0.91 0.03 O.3O2 3.72o 0.25
4.40 0.92 0.03 O.3O2 3.52o 0.30
4.50 0.93 0.03 O.3O3 3.'+2o 0.35
4.60 0.95 0.04 0.40 j 3.32i 0.40
*+.70 0.97 0.05 o.50o 3.22a 0.50
4.80 1.00 0.06 0.612 3.123 0.65
U.,90 1.04 0.08 0.816 3.02 4. 0.80
5.co 1.08 0.10 1.02 m. 2,92 6 1.00
5.10 1.13 0.12 1.237 2 .823 1.20
5.20 1.19 o.i4 I'M? 2.731 1.40
5.30 1.2b • 0.15 1.573 2.632 1.55
5A0 1.28 0.15 1.586 2.53? 1.65
5.50 1.3*1- 0.16 1.71o 2 J+3 6 1,70

n, pL data

Table HI

for Cd-2:6-

6 C(lv)

lutidinate at 45°C.

B yiu (V«* - V") n PL

4.20 0.92 0.03 0,299 3.648
4.40 0.93' ■ O.O3 O.3O0 3 .'+*+8
4.50 0.95 0.03 0.30i 3-.3+-8
4.60 0.98 0.04 O.4O3 3.25c
>+.70 1.00 0.05 Q.5O5 3 .l’+9
4.80 1.03 0.06 o.,609 3.°5o
4.90 1.07 0.08 0.815 2.Q52
5.00 1.12 0.10 1.02 3 2.85m.
5.10 1.18 0.12 1.238 2.75?
5.20 1.23 0.13 1.352 2.660
5.30 1.3° 0.15 1.576 2,562
5 Ao 1.36 0.15 1.596 2,463
5.50 1.45 0.15 1.628 2.364
-5.60 1.5+ 0.16 1.766 2.266
5.70 1.64 0.16 1.806 2 .168
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Table III 6 C(v)

pL data for Mg-2:6-lutidinate at 35°c,

B y»» (7m 7») n Pl( n
second method)

4.20 O.9O 0.02 0.20, 3.719 0.20
4.40 0.91 0.02 0.202 3.519 0.25
4.60 0.94 0.03 O.3O3 3.32a 0.30
4.70 0.95 O.O3 O.3O4 3.22, ©.35
4.80 0.98 0.04 0.40? 3.122 0.40
4.9O 1.01 0.07 0.510 3.02 ^ 0.50
5.00 1.04 0.06 0,615 2.924 0.60
5.10 1.08 0.07 0.722 2 .82 5 O.7O
5.20 1.12 0.07 0.72s 2.72 6 0.80
5.30 1.17 0.08 0.839 2.627 0.90
5.40 1.22 O.O9 0.95: 2.529 0.95
5.50 1.27 O.O9 0.962 2,42 9 1,00
5.60 1.36 O.O9 0.980 2.33c 1.05
5.70 1.48 0,10 1.116 2.232 1.10

Table HI 6 C(vi)

n 5 pL data for Mg-2: 6-lutidinate at'45°0.

B V»» (7'» - 7”) n PL

4.20 0.91 0.02 0.20o 3.647
4.40 0.92 0.02 0.20o* 3.5-47
4.50 0.94 0.02 0.20, 3.34?
4.60 0.97 O.O3 0.302 3-24a
4.70 0.98 O.O3 0.303 3.149
4.80 0.99 0.04 0.40 6 3.°5o
4,90 1.04 0.05 O.5O9 2.95,
5.oo 1.08 0.06 O.6I4 2,85i
5.io 1.13 0.07 0.72a 2,754
5.20 1.18 0.08 O.832 2.655
5.30 I.23 0,08 0.84, 2.556
5.40 1.30 O.O9 0.95? 2.45?
5.50 1.39 O.O9 °.9?7 2.358
5.60 1.47 - O.O9 0.99m. -2.259 -

5.70 1.57 O.O9 1.016 2,160



Table HI 7 C(l)

n, pL data for Ni-2:4: 6-collidinate at 35°c

102

T>
U (V"f - V«) n pL n

(second method)

4.20 0.97 O.O3 0.3°7 4.046 0.30
4.40 0.99 O.O3 0«3°7 3.846 0.35
4.60 1.00 0.04 0.409 3.64? 0,40
4.70 1.02 0.05 0.511 3.548 0,50
4.80 1.04 0.06 0.6l 5 3.449 0.65
4.90 I.07 0.08 0.822 3.3 5t 0.30
5.00 I.O9 0,09 0.928 3.253 0,95
5.io 1.12 0.11 1.132 3.15? 1.15
5.20 1.16 0.13 1.346 B.°57 1.35
5.30 1.20 0.15 1.56o 2,959 1.55
5.40 1.24 0.16 1,674 2,861 1.70
5.50 1.27 0.17 1,782 2,762 1,80
5.60 1.31 0.17 1.30t 2,662 1.85
5.70 1.37 0,13 1.928 2.564 1.9°
5.30 1.42 0,18 1.944 2 ,46n. 1.95

Table III 7 C(ll)

n? pL data for Ni-2:4: 6-collidinate at 45°C.

B V'M (V'» - V») n PL

4.20 0.98 O.O3 0.303 3.914
4.40 O.99 O.O3 0.304 3.714
4.60 1.01 0.04 0.40 6 3.51?
4.70 1.03 0.05 o.50g 3.4l9
4.80 1.05 0,06 0,59? 3.32o
4.o0 1.09 0.08 0.818 3.222
5.00 1.13 0.10 1,024 3.124
5.1Q 1.17 0.12 1.23? 3.02 6
5.20 1.21 0.14 1*0 2,92a
5.30 1.25 0.15 1.560 2.83o
5.40 1.3° 0,16 1.678 2 .731
5.50 1.34 0.17 1.794 2.633
5.60 1.40 0,18 1.919 2.534
5.70 1.46 0.18 1.944 2JB5
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Table III 7 C(ill)

n,, pL data for Cd-2;4t6-collidinate at 35°C.

B v»« (V'H _ V») n pL n
(second method)

4.20 O.96 0.02 0.20i+ 4.045 0.25
4.40 0.99 0.03 O.3O7 3.346 O.3O
4.60 0.99 O.O3 O.3O7 3.646 0.35
4.70 1.01 0.04 0.40 9 3.54s 0,40
4.80 1.03 0.05 0.511 3 ,44q O.50
4.q0 1.05 0.06 0,616 3.35o 0,65
5.oo 1.08 0.08 0.823 3.25a 0.80
5.io 1.10 0.09 1.03©. 3.154. 1.00
5.20 1.14 O.l'l 1,139 3.055 1.15
5.3° 1,18 0.13 1.352 2.95? 1.35
5.40 1,23 0.15 1.566 2 .860 1.55
5.50 I.25 0.15 1.572 2.760 1.65
5.60 1.30 0.16 1.695 2.66* 1.75
5.70 1.36 0.17 1.821 2.563 1,80
5.30 1.4l 0.17 1.335 2.4 64 1.85

Table HI 7 w v, i v J

11, pL data for 0d-2:4t 6-collidlnate at 45°C.

B V»» (?>" V") n pL

4.20 0.97 0.02 0.20a 3.915
4.40 0.99 O.O3 0.3O3 3.716
4.60 1,00 O.O3 0.3O4. 3.516
4.70 1,02 0.04 0.406 3.41a
4.80 1.04 0.05 O.5O9 3.3I9
4.90 1.07 0.06 O.6I4. 3.220
5.oo 1.11 0.08 0.839 3.12.2
5.io 1,15 0.10 1,02 9 3.024
5.20 1.19 0.12 1 „24o 2,92 6
5.30 1.24 0.14 1.45? 2.829
5.40 I.29 0.15 1.57a 2.73c
5.50 1.33 0.16 I.689 2.631
5.60 1.38 0.16 1.70 6 2.532
5.70 1.45 0.17 1.835 2.434
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Table HI 7 c(v)

n? pL data :for Mg~2:4:6-collidinate at 35°0.

B Vs' (V»» - V") n pi n
(second method)

4-.20 0.96 0,02 0.20* 4,04j 0,20
4,40 0,98 0,02 0,20? 3 *845 0,25
U- ^ 60 0.99 O.O3 O.3O7 3.646 O.3O
4.70 1.00 O.O3 O.3O7 3.-546 0.35
4.80 1.02 0,04 0,4io 3 *i+4? 0,40
4.90 1.03 0,04 0.4l 1 3.35-8 0.45
5*oo 1.05 0.05 0.51* 3.249 0.50
5.io 1.07 0.06 O.6I9 3.15b 0.60
5.20 1.10 0.07 0.725 3.05i 0,70
5.30 1.13 0.08 0,832 2.952 0,80
5.40 1.16 0.08 0.83? 2,352 0,85
5.50 1.19 0,09 0,922 2.753 0,90
5.60 1.23 0.09 0.9 5* 2.654. 0.95
5.70 1.28 0.09 0.964. 2.555 1.00
5.80 1.33 0.09 0.972 2 .455 1.00
5.90 1.39 0.09 0.98 9 2.356 1.00

Table HI 7 C(vi)

n, pL "data for Mg-2s4:! 6-col"l idinate at 45°C.

B V"» (V'« - V") n pL

4.20 0.97 0.02 0,20a 3.91?
4.40 0.98 0,02 0.20a 3.715
4.60 1.00 O.O3 o.3°* 3.516
4.70 l.Ql O.O3 0.30? 3.5-l7
4.80 1.03 0.04 0.407 3.31s
4.9O 1.05 0.04 0,40g 3.218
5.00 1.08 0.05 0.512 3.H9

5.io 1.11 0.06 0.618 3.02o
5.20 1.14 0.07 0.723 2.921
5.30 1.18 0.08 0.832 2.82 3
5.40 1.22 0,08 0,839 2.723
5.50 1.26 O.O9 0,949 2 .62 4.

5.60 1.31 O.O9 0.959 2.525
5.7 0 1-37 O.O9 0.972 2 .42 5
5.80 1.43 O.O9 0,983 2 A



Table III 8 C(l)

n5 pL data for Ni-2~aminopyridinate at 35°c,

105

B \PH (7«* - V") n PL
1

n(second method)
4.20 0.95 0.03 0,305 3.637 0.30
4.40 0.98 - 0.04 0.4G? 3.48a 0.40
4 50 0.99 0.05 O.5O9 3,389 0.50
4.60 1.01 0.06 0 .612 3,291 0.60
4.70 1.04 0.08 0.81s 3.192 0.80
4.80 1.08 0.10 1.02 4 3.095 1.00
4.90 1.12 0.12 I.235 2 .997 1.20
5.00 1.15 0.13 1.343 2,898 1.35
5.10 1.19 0.15 1.55y 2,80o 1 .40
5.20 1.24 0.16 1.674 2.7O2 1.65
5.30 1.29 0.17 1.794 2.6O3 . 1,80
5.40 1.36 0.18 1.92n. 2.5O5 1.90
5.50 1.42 0.18 1.994 2,406 2.00
5.60 1 = 50 0.18 2,026 2 ,3°7 2.05

Table III 8 C(ii)

n, pL data for Ni-2-^aminopyridlnate at 45°c •

B V'H (V1*' - V”) n pL

4.20 0.97 0.03 0.30a 3,55i
4„4o 1.01 0,04 0.40 6 3 o53
4.50 1.03 0.05 O.5O7 3.254
4.60 1,07 0,07 0,714 3,156
4,70 1.10 O.O9 0.918 3,05s
4,80 1.15 0,11 1.132 2.960
4.90 1.20 0.13 1.346 2.86a
5.oo 1.24 o,i4 1,455 2.764
5,io 1.29 0.15 1,573 2.665
5.20 1.36 0.16 I.693 2.567
5,30 1,43 0-.17 1.824 2 .469
5,40 1.50 0.17 1.856 2,3?o
5,50 1 s 0.18 1,992 2.27a
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table XII 8 edit)

n, pL data for Cd-2~amino--pyridinate at 35°0.

B V,w (V"' „ v«) n pL
( n
second method)

4.20 0.95 0.03 O.3O5 3.687 0.25
4,40 0.97 0.03 O.3O5 3 0.30
4.50 0.93 0.04 0.407 3.38a 0.40
'+.60 1.00 0.05 0.5lo 3.39o 0.55
4.70 1.03 0.07 0.716 3.192 0.70
4.80 1.06 0.08 0,82p 3.093 0.85
4.9O 1.10 0.10 1.029 2.995 l.oo
5.00 1.13 0.11 1.131 2.896 1.15
5.io 1.17 0.13 1.349 2.798 1.30
5.20 1.23 0,15 1.57o 2.70i 1.45
5.30 1.27 0.15 1.582 2.60^ 1.60
5.40 1.34 0.16 1.71o 2.503 1.70
5.50 1.4l 0.17 1.84c 2 ,40 5 1.80
5.60 1.49 0.17 1.85o 2.3 06 1.85

n, pL data

Table HI 8 C(lv)

for 0d-2~ajaino-pyridinate‘ at 45°C.

B Vm (T"» - V") n pL

4.20 0.97 0.03 °.3°2 3.55i
4.40 1.00 0.03 0.319 3.352
4.50 1.02 0.04 0.406 3.252
4.60 1.05 0.05 0.516 3.154
4.70 1.08 O.07 0.7U 3.°5?
4.80 1.13 O.O9 0.92 6 2.95s
4.90 1.18 0.11 1 .139 2.860
5.oo 1.22 0.12 1.24a 2.762
5.10 1.27 0.13 1,363 2 .663
5.20 1.35 0.15 1.592 2.566
5.30 1.4l 0.15 .1.614' 2 .46?
5.40 1.49 0.16 1.747 2.369
5.5 0 1.57 0.17 1.892 . 2.271
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labia III 8 C(v)

n, pl> data for Mg-2-amino-pyridinate at 35°0.

B ■ym (1P» - V**) n pL n
(second method)

4.20 0.94 0.02 0.203 3.686 0.20
4.40 0.96 0.02 0,204. 3.486 0.25
4.60 0.98 O.O3 0.306 3.287 0.30
4.70 1.00 0.04 0.40 9 3.I89 0.40
4.80 1.03 0.05 0.51a 3.°9o 0.50
4.9O 1.06 0.06 0 .617 2.99i 0.60
5.00 1.09 0.07 0.723 2.892 0.70
5.io 1.12 0.08 0.82s 2.793 0.80
5.20 1.17 0.09 0.94, 2.695 0.90
5.30 1.21 0.09 0.95a 2.595 0.95
5.40 1.27 0.09 0.962 2 .496 1.00
5.50 1.34 1.00 1.08a 2.39? 1.05
5.60 1.42 1.00 I.O99 2.29s 1.10

fable III 8 C(vi)

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

B ym (Vm - V") i pi*

4.20 O.96 0.02 0.202 3.55o

4.40 0.99 0.02 0 .202 3.35i

4.60 I.03 O.O3 0.306 3.152
4.7O 1.05 0.04 0.40g 3.05s
4.80 I.09 0.05 0.5U 2.954
4.90 1.13 0.06 0.62, 2 .855
5.00 1.17 0.07 0.72s 2.75?
5.io 1.22 0.08 O.839 2.658
5.20 1.28 0.08 0.849 2.559
5.30 1.34 0.08 O.860 2 .459
5.40 1.42 O.O9 O.982 2 .361
5.50 1.50 1.00 I.O79 2.263
5.60 1.64 1.00 1.14, 2.164
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Table III ^ C(j)

n, pL data for Ni-2~amino-4-methyl pyridinate at 35°0.

B V»* (¥>" - V«) n pl> '

?.oo 1.97 o„03 0.376 3.737
5.io 1,98 0.03 . 0,37? 3.63s
5.20 2,00 0.04 0.50^ 3.539
5.30 2.02 0.05 0,631 3,44o

5.40 2,0** 0.06 0.75? 3.3^1
5.50 2,07 0.08 1.013' 3.24u
5.60 2.11 0.10 1.272 3.14$
5.7,0 2.Ilf 0,11 1„407 3.048
5.80 2,18 0.12 1.592 2.95o

5.90 2.22 0.13 1.690 2.85t
6,00 2.26 0.13 I.7O2 2.75a
6,10 2.32 0.14 1,857 2 .653
6,20 2,39 0,14 1.892 2.55>*

Table III 9 C(ii)

n, pL data for Hi-2-•amino-4-methyl pyridinate at 45°C.

B yiit (ym „ y») n pi

5,oo 1.99 0.03 0.379 3.442
5.io 2.00 0.03 O.380 3.34a
5.20 2.02 0.04 0,509 3.243
5.30 2.05 0.05 0,63s 3.1^5
5.4o 2,08 , 0.06 0.767 3.046
5.50 2.13 0,08 1.03, 2.949
5.60 2.18 0.10 1.298 ' 2.85a
5.70 2.23 0.11. 1.444. 2.753
5.80 2,29 0.12 1.596 2.655 '
5.90 2,35 0,13 1.747 2.55?
6,oo 2.43 0.13 1.78? 2.45s
6.10 2.52 0.l4 1.967 2.360

.6.20 2.62 0,l4 2.O23 2.262
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Table III 9 C(jjl)

n, pL data for Cd-2-amino-4-me thyl pyridinate at 35°c.

B ym (Vm - V»») n pL

5.00 1.96 0.02 0.25i 3.736
5.io 1.98 0.03 0.37? 3.637
5.20 1.99 O.O3 0,377 3.537
5.30 2.01 0.04 0.50 5 3.^39
5.40 2.O3 0.05 O.631 3.3^o
5.5 o 2.05 0.06 0.759 3.24t
5.60 2.09 0.08 I.O33 3. l^-*
5.70 2.13 0.10 1.278 3.04?
5.80 2.1? 0.11 1.44o 2.948
5.90 2.21 0.12 1.559 2.85o
6.oo 2.25 0.12 1.57i- 2.75o

6.io 2.31 0.13 1.72*- 2.652
6.20 2.38 0.13 1.75? 2.553
6.30 2.46 0.14 1.932. 2.45j

Table III 9 C(iv)

n, pL data for O'd~2-amino~4-methyl pyridinate at 45°C.

B v*» (V'» - V") n pL

5.oo 1.98 0.02 0.25a 3.1+lH
5.io 2.00 0.03 O.380 3.3^2
5.20 2.01 0.03 0.382 3.242
5,3° 2.04 0.04 O.5I0 3 *1^3
5.?+o 2.07 0.05 O.639 3 i04t,-
5.50 2.11 0.06 0.773 2.9'+6
5.60 2.16 0.08 I.O39 2.84-9
5.70 2.22 0.10 1.288 2.753
5.80 2.28 0.11 1.463 2 -. 6*+i(.
5.90 2.3^ 0.12 2.556
6.00 2.42 0.12 1.648 2,457
6.10 2.51 0,13 1.82 7 2.359
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. Table III 9 C(vi)

n, pL data for Mg-2-amino-'+-methyl pyridinate at , 

B IP".. OP".- Y») n pL.

Table HI 9 <Xv)
n, pL data for Mg-2-amlno-4-inethyl pyridinate at 35UC.
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labls III D(iii)

y

Formation constants of Hagnesium complexes
y

Name of the complex log K| values

% half integral By successive
method approximation

35°C if5°c 35°c 45°C

Mg-pyridlnate 2.11 2.04 2.082 1 *99^

Mg-c-picollnate 2.54 2.4? 2.587 2#?0t

Mg-3-picolinate 2.46 2.37 2,443 2 .3!+3

Mg-Y-pieolinate 2.78 2.66 2.8O5 2.7O2

Mg~2:4-lutidinate 2.96 2.83 2.925 2.798

Mg-2:6-lutidinate 3.03 2.96 3.10| 3.01a

Mg-2:4:6-collidinate 3.27 3.1^ 3.302 3.184

Mg- 2- ami no-pyx- i d i na t e 3.10 2.96 3.067 2.95+3

Mg-2-amino-4-rae thy 1 3.35 3.05 3 «i'lo 3.217

pyridinate
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