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TERNARY METAL,HISTIDINE,IMINODIACETIC ACID OR

NITRILOTRIACETIC ACID AND DIAMINE SYSTEMS
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In the present chapter, the study of the ternary
systems MAL, where M = Cu(II), Ni(II); A = Histidine (Hist),
Iminodiacetic acid (IMDA) or Nitrilotriacetic acid (NTA) and
L = ethylenediamine (en), propylenediamine (pn), 1,3~diaming=
propane or N-substitute@ ethylenediamine, has been carried out,

The 1:1 complexes of these multidentate ligands are
formed at low pH and remain: stable upto higher pH;. In “the,
1:1 complex of these ligands with metal ion, the remaining
coordination positions of the metal ion are occupied by water
molecules, On the addition of a sec&ndary 1iéand, water mplecules
are displaced resulting in the formation of the mixed ligand
complex MAL where A = Histidine, IMD)A or NTA and L = diamines,

The reaction can be representated as follows :

ar Dl [

Histidine exhibits b} or tridentate2 character, coordi-
nation taking place from CO0™ and from nitrogen of the imidazole
group or two nitrogens from both imidazole and amino groups.
IMDA behaves as' a tridentate> 1igand coordination taking place
from the nitrogen atom and two carboxylate groups, NTA bghaves
5

as a tri' or tetradentate ligand, coordination taking place
from nitrogen atom and two or three CO0” groups, respectively,
The formation constants Kﬁﬁr have been determined
using two methods as in case of dipyridyl in chapter III, In
case of (M,NTA,L) systems, second method cgﬁﬁg not be applied

a
because solubility of NT4A in water is lesskso it is not possible
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‘

~ to prepare solution having eoncentration 0,02M as required in

1.

3.

5e

method 1I, With dilute solution of NTA, separation of curve 1
and curve 2 as in fig, IV 3 is very small and so there are
chances of errors,. Method II was also not used where L = 1,3~
diaminopropane and N-substituted en because a concentrated
solution containing large  quantity of the diamine 1s required,
4s sald earlier, the’ diamines are costly.

kxperimental ¢

The reagents gnd instruments used were game as detailed
in previous chapters, Histidine, IMDA and NTA used were of
AR, quality,

For stpdying the ternary systems following solutions
were. prepared ; ‘
Method I : For Histidiné s
rerchloric acid (0,2M, 5,0 ml,) + perchloric acid (0,02M, 5.0 ml,)+
secondary ligand (0,02M, 5,0 ml,) + sodium perchlorate (1M, 8,8 ml,)
+ conductivity water (26,2 ml,),
Perchloric acid (0.2Mi 5.0 ml;) + gsecondary ligand (0,02M, 5,0
ml,) + metal perchlorate (0,02M, 5,0 ml,) + histidine (0,02M,
5,0 ml,) + sodium perchlorate (1M, 8,7 ml.) + conductivity water
(21.3 ml.). |
Perchloric aeid (0,2M, 5,0 ml,) + Histidine (0,02M, 5,0 ml,) +
sodium perenlérate (1M, 8,9 ml,) + eonductivity water (31,1 ml,).
perenloric acid (0,2, 5,0 ml,) + Histidine (0,02M, 5.0 ml,) +
metal éerchlorate (0.02M, 5,0 ml,) + sodium perchlorate (1M,
8.8 ml,) + conductivity water (26,2 ml,),
Peréhloric*acid (6.2M, 5.0 ml,) + perchloric acid (0,02M, 5,0 ml,)+
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sodium perchlorate (1M, 8,9 ml,) +/conductjvity water (31,1 ml.).

For 1IMDA 3 ' ,

rerchloric acid (0.2, 5,0 ml,) + perchloric acid (0,02M, 10,0
ml,) + secondary'ligand (0.02M, 5.0 ml,) + sodium perchlorate.
(1M, 8.7 ml,) + conductivity water (21.3 ml,)..

Perchloric acid (og2M, 5,0 ml,) + secondary ligand (0,02M,

5.0 ml,) + metal perchlorate (0,02M, 5,0 ml,) + IMDA (0,02M,

5.0 gl;) + sodium perchlorate (lM, 8.7 ml.)% conductiﬁity water
(21.3 ml.). '
Perchloric acid (0,2M, 5.0 ml,) + IMDA (0,02M, 5.0 ml,) +
sodium perchlorate (1M, 8,9 ml.) + conductivity water (31,1 ml.),
perehloric acid (0.2M, 5.0 ml,) + IMDA (0,02M, 5.0 ml,) + metal
perchlorate (0,024, 5,0 ml,) + sodium perchlorate (1M, 8,8 ml,)+
conductivity water(26.,2 ml,). |

Perehlorice aeid (0:2&, 5.0‘m1.) + perchloric acid (0,02M, i0.0

" ml,)+ sodium perchlorate (1M, 8.8 ml,) + conductivit& water

(26.2 ml.).

For NTA 3

Perchlorie acid (0,2M, 5.0 ﬁl.) + perchloric acid (0.0ZM, 15.0
ml,) + secondary ligand (0.02M, 5,0 ml,) + sodium perchlorate

(1M, 8.6 ml,) + conductivity water (16,% ml,),

Perchloric aeid (0,2M, 5,0 ml,) + secondary ligand (0,02M, 5.0

" ml,) +metal perchlorate (,,02M, 5,0M1,) + NTA (0,02M, 5,0 ml,) +

sodium perchlorate (1M, 8.7 ml,) + éonductivity'water (21,3 ml.).
Perechloric acid (0.2M, 5,0 ml,) + NT4& (0.02M, 5.0 ml,) + sodium
perchlorate (1M, 8,9 ml,) + conductivity water (31,1 ml,),
Perchloric acid (0,2M, 5,0 ml,) + metal perchlorate (o0gO2M,

5,0 ml,) + ETA.(C.O2M, 5.0 ml,) + sodium perchlorate (1M, 8,8 ml.)+
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conductivity water (25,2 ml,),:
rerchloric acid (0,2M, 5,0 ml,) + perchloric acid (0,02M,

- 15,0 ml,) + sodium perchlorate (1M, 8.7 ml,) + conductivity

!

water (21 03 mlo) °
Method II For Histidine :

rerchloric acid (0.5M, 10,0 ml,) + perchloric acid (0.02M,

10,0 ml,) -+ sodium perchlorate (1M, %.8 ml,) + conductivity
wvater (25,2 ml,), ‘

rerchloric acid (0,5M, 10,0 ml.) + Histidine (0,02M, 10,0 ml,) +

' metal perchlorate (0,02M, 10,0 ml,) + sodium perchlorate (1M,

4,6 ml,) + conductivity water (15;h ml,),

" For IMDA

Perchloric acid (0,5M, 10,0 ml,) + perchloric acid (0,02M,
20,0 ml1,) + sodium pefchlorate (1M, 4,6 ml,) + conductivity

- water (15.% ml.),

Perchloric acid (0,5M, 10,0 ml,) + IMDa (0,02M, 10,0 ml,) +
metal perchlorate (0,02M,.10,0 ml,) + sodium perchlorate (1,
4.6 ml.) + conductivity water (15.% ml.).

Total volume was made 50,0 ml, and ioﬁic strength_waé
raised to 0,2M in both the methods, In the method I, the
solutién(l to 6) were titrated agailnst 0,2M sédium hydroxide,
In method II, the solutions (1,2) were titrated against 1.0M
seéondary ligand (ahine). o ‘

The blot of pH againsf volume of alkali by method I

have been presénted in figs, IV 1, IV 2, IV 5 to IV 12 and

IV 15 to IV 42, The plots of pH agalnst volume of secondary
1ligand in method II are shown in figs, IV 3, IV %, IV 13 and IV 1%,



In the method I, in thew‘;@irYei.l) and curve(5), one, ’
tmamtMQg@uﬂmQQ{u&$QMj@ngamwin
case of histidine, IMDA and Eiﬁ,ﬁggpggt;ye;x, in‘ozder to
aceount for the extra hydrogen ions liberated due to the
combination of the primary ligands,_  histidine, IMDA or NTA
with the metal ions, Similarly in the method _II‘, in the curve(l),
one and_two”equiValents‘pf‘extré;ggid have been added in case
of histidine and IMDA,reapgctive;y.

In the method I, it is observed from curve(l#) and
curve(5) that Mi iswformed-at low pH, It undergoes hydroxo-
camplex formation at higher pH, The curve(2) remains merged;l
with curve(l) at low pH showing that complexation of the ali=
phatic amine does not take place at low pH, Curve(2) diverges
from curve(l) at higher pH showing that MAL formation takes
plaée where MA 1:] complex formatiqn.ié complete, In this
range hydroxo complex formation also does not start:, TIThe
horizontal distance between curve(l) and curve(2) corresponds
to the amount of secondary.liéan@ which gets bound with Ma,

The 1 and pL values were calculated at different pH in the same
manner as done in Chapter III and héve'been presen?ed in
Tébleslv 2,14b to IV 2,6ab, IV 2,1Ba to IV 2,8 Ba, IV 2,1Bb
to 1V 2,8Bb, IV 2,1Ca to IV 2,8Ca and 1V 2,1Cb to IV 2,8Cb,,

_ In method. II, curve(2) is slightly above curve(l) at
low pH, because coordination of 4 ® 1s not complete and the
uncoordinated NH_;_»_ group absorbs protons from solution forming
NHy, At pH ~ 3-l both the curves overlap showing that (M)’
1:1 complex formation‘is complete and after that curve(2)

divérges from curve(l) showing that combination of the secondary



o o 38
ligand (L) starts with M at that pH, From the horizontal’
distance between these two curves B and pL values can be
calculated in the same manner as done in Chapter III and have
been represented in tables IV 2,1!4b, iv e 2'Ab, IV 2,1t Ba,

W 24'Bb, v 2.2/ Bb.
Iv 2,2t Ba,A The values of pL, at n = 0,5 give ‘the values of
logKMKL° More precise values were obtained by plotting pL at
each point against the correspondi?gmvalueﬁof,1og(143)/5 and
getting a straight line (Figs IV 43 to IV 86), The value of
pL-log(1-0)/n at each point on the straight line is equal to
logKﬁiL. The average values of logKﬁzt, thus obtained by
both the methods have been presented with mean deviation in
table IV 3,0, |

It is observed that the values of Kii

ML obtained by
both the methods give almost identical values, The values are
also In close agreement with the values reported in some cases
by other workers using different“methods§“7
The mixed ligand formation constants, Kﬂ&L where L =
ethylenediamine, are less thgn those where L = propylenediamine,
This is in accordance with the basicity of the ligands, It is
observed that 1,3-diaminopropane forms less,stable complexes
than en or pn, This is because it forms a six membered fing,
In the study of.mixed ligand complexes containing
charged primary ions A%3na secondary ligand ions with negative
charge§“10 1t has been observed earlier that Kﬁ%z values are
very much lower than Kmm‘. This is because of the repulsion’
between the incoming charged ligand ion and thelalready existing
charged ion, However, it is observed that in the present study

of these systems with histidine, IMDA and NTA as primary ligands
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and L = en, pn or 1,3-diaminopropane, the values of KSQL are
not very mch lower'thag_Kﬁi‘ values., This is because the
incoming secondary ligandg are neutral bases and face no
repulsion from the charged polybasic amino acid ions, The
d;{fferenc“e Kgﬁh - Kﬁm‘ is, bhowever, mo:e,in cases where L =
N-alkyl subsﬁituted.ethylene@iamine,due to steric hinderance
produced by alkyl groups on the nitrogen atom, _The lowering in
the values is in the order N-N-diethyl en.> N-N~dimethyl en >
N-N'-dimethyl en > N-ethyl en N-methyl€wen,

Anomaly is observed only in case of {[u,uu.:]. In

_MNT4 M.NTA ™ °
this case KM.N&"[L.L’> KMONTA LM 9

and L" being N-N!'-dimethyl en,
9,10

L' being N-N-dimethyl en

MA

In cases of charged secondary ligand ioms KMAL

values go on decreasing as‘ﬁp“ ‘has :;one, two or three negative
charges as in ions of Histidine, IMDA and NTA, In the present

cases where secondary ligands are neutral d iamines, there is

no electrostatic repulsion and hence the difference in KﬁﬁL

values with different A"~ is not very marked, '

In casé of[?u.NTA.%]»complexes Kﬂﬁt is much lower than

M
M.,*
NTA occupies three: positions in the equatorial plane, The

K This can be explained in terms of Jahn-Teller distortion,
diamine has, therefore, to occupy one position in the equatorial
plane and other in the axlal direction, Due to distortion along
the Z direction, the diamine has to span more and is put to,

) Cu NTa
strain, This 1owers'doun_the values of Kcu,NTA,L’

It is also observed that 1ogKgg L~ 1ogK8&'g%§ L * where
P [ 3 [ » -
'L = 1,3~-diaminopropane 1is less than in cases where L = ethylene~

diamine or propylenediamine, This is because 1,3-diaminopropane



100
is a longer chain compound and hence feels less strain in
occupying one equatorial and one axial position in the distorted
(Cu.NTA)"}f complex, The difference in the A values of Cu(II)
and Ni(II) complexes is, therefore, less in this case than in
analogous en or pn qomplexes; ‘

In case of (Cu,IMDA,L), the values of K%AL are not
very much 1qwered. This 1s because in Cu ,IMDA,L the primary
ligand occupies only two equatorial positions and hence leaw)es
the' 6th:er two equatorial positions to be occupied by the
~ secondary ligands, Tlms the secondary ligand has not to oec\;ipy

positions along the distorted axial direction,
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 Table IV 1,24
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E° = 0,022M

0.2 & = 30°C,
g [+ I
T8y = 0.002M Tg = 0,002H

H

0.2M

P~

N
B

*

0,02M
TE = 0,002M

210 —~
*

* f
Ptopylenediamine Ni Hist pn.

Ni,Hist en !

¥

Ethylenediamine

Vol,of

QNN INININO SO OO QY
N0 O N 4 N0 00 N0 QO+ NN

. S 2 B 0

LA ND NO OO N BN IN00 00 ONON

WO O OO OO INONINO O INO D INOWN
TWVWOOADN O N0 N0 QNN A O IO

*® 5 & 2 % 5 5 0 ¥ * B 8 s e ¢ 0

T e QA NN WIANIANO N0 OO DN DN 00 00 ONONONON

B

L F N BN O B B J

NFOVONTCOOOWMONDNNO OO0
NNt 0N 000 OVONOS O LY

S 4 4 4 N

PO OO0O0OO0OOIOININO IO IND O O NN
O N0 F O NNV ND Ohveed o ND Qe DD OND O 10\ 1
IR TOEE NN TN N JEEE THNE BENE DK B O D I N N D 2N I NN VI MR N N N )

AN o o WO N0 NN OO O0 ONONOD

(in ml,)

Vol,of
alkali

B
k.

alkagli
(in ml.)



0 5. Oum =&

PRV G

Qulpust H pue z_é
J o_HmL 1e|0 T°T ¥
aUIPNSIH '€

#2,06 - wasks udistH (11)1IN
z Al Bl

ud 10 us pue

o_m%__ _.\_@_%Zv_t_mm K

oc_Em_cmco_oQo._n_
10 aUrweipaus|Ayl3 ‘1

"060€
waisAs uaIStH (11)IN
T Al B4

H_ 0-¢

J e

dd

-\0-8

0. Of



103

'A

!

—~i!

Table IV
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M
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Table IV 1

-7

1B
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u 0.2M t = 30°C, ,
TfMDA = 0.0QZM Tﬁ = 0,002M
Ni,IMDA en

Cu,IMDA en

Table IV 1,2B
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0.02M TE® = 0,024M
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0,002M

0 =
M

0,002M T

Timpa

0,024M

0,02M E°

0,002M

E° =

5

Cu,IMDA pn Ni,IMDA pn

Propylenediamine

*

m

Vol.of B Vol.of

B

Vol.of

alkalil

alkall

alkali

m

(in ml,)

— -

- - apeay

{in ml,)

——

in ml,)
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Table IV 1,2'B 11)9

N = 1,0M QV° = 50 ml, o T$wpa = 0,004 t = 30°C,

E® = 0,1M E° = 0,108M o M o= 0.2M T = 0,004M
*Perchloric acid Cu,IMDA en Ni,IMDA en

Vol,of B - Vol,of B Vol.of B
en en en

{inm) | {in mi.) .. {inml) .
0,00 0.85 0,00 0,90 0,00 0,90
1.00 1,00 . 1,00 1,05 1,00 1.10
2,00 1,35 2,00 1,50 2,00 1,60
2.40 1.75 2,30 1,80 2.40 2,15
2,60 2,25 2,50 2,15 2,50 2,50
2,64 2,65 2,58 2,45 2,54 2,75
2,66 2,90 2,62 2,70 2,56 2,90
2,68 a.uo 2,66 3,%0 2.58 3.15
2,70 «99 2,70 .10 2,62 3.?0
2072 5-35 2.72 4-35 206)‘!' COO
2.74% 5,60 2,75 4,50 2,66 4,30
2,76 5¢75 2,80 4,70 2,68 4,60
2.80 5.95 2,85 %.90 2,70 5.10
2,85 6,15 2,90 ° 5,10 2.74% 5,50
2.90 - 6.30 2,94 5.40 2,80 9.70
3,00 6,55 3.00 5.60 2,90 6.00
3.20 6.80 3.10 6.00 3,00 6.15
3.40 7.00 3.20 6,25 3,10 - 6,40
3.60 2.15 3.40 6.55 3.30 6,60

.00 745 3,60 6.80 3.50 6,80

4,20 7 .60 .80 7,00 %,80 7.10
4,60 7.85 .00 7.15 .20 7.30
4,80 8,00 L 40 7 +0 4 40 7 .50
5,00 8.20 4,80 7.70 4,80 7.70
5.20 8.40 5.00 7.85 5.20 8.00
5.60 8.80 5.20 8.05 540 8.20
5.80 9.00 5,60 845 5.60 8.40

(ppts.) (ppts.)

- -
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- Table 1V 1,3'B

Ve = 50 ml,

oo

t = 30°C,v

M o= 0,2M Tf = 0,004M

-0,004M

T Twa

1.0M

il

N

0.108M

H

0.1M

i

EO

Ni,IMDA pn

_Cu.IMDA pn

Perchloric acid

*

»
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Table IV 1., 4R

———

0.2M t = 30%C,
-]
Tp, = 0.002M Tg

-
-

]

0,2M V° = 50 ml,
oo

N

0.002M

-
-

0,024M

E® = 0g2M

0,002M

b

19 =

Ni,IMDa 1,3 pn-

"Cu,IMD4 1,3 pn:

Diamine
opane

*

Vol,of
alkalil

B

(in ml,)
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t = 30°C,

TfMDA = 0,002M Tﬁ = 0,002M

T 0.2M

Table IV 1,5B

Cu,IMDA N-Methyl en Ni,IMDA N-Methyl en

Ve = §0 ml,
E° = 0g2uM

0.2M

0geM

0.002M
N-Methyl en

T
Vol.of

Eo°

OO0 O0O0ODOoOWNMININNNINO OOWNO O
Oh+9700u1r4n/OnchLbnoorwzogvlnﬂ
ceYe o)
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0.002M

0 =

(6B
H 0.2M t = 30°C,
TiMDA = 0,002M TM
Ni ,IMDA N-Ethyl en

Table IV 1

Ve = 50 ml,

%o

Cu,IMD4 N-Ethyl en

= Qg2u4M
0.C02M

0,2M

0 g¢M

N-Ethyl en

*

TP =

N
EO

NN O O QO 00O 00O OO ININD OWNMINININO
6791%792591581#715791605
L ]
«©

B

[ ] L
11122223334”4555666677

(ppts.)
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l ?ﬁhh

Vol.of
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v.1.7B

Table IV 1

t = 30°C,

0.2M

H

M

Ve = 50 ml,
E° = 0,024M

0.2M

N
B

0,002M

o =
M

0,002M T

(-]
IIMpa

0,02M "

° =

0,002M

-]
L
N-N'-Dimethyl en

T

Ni,IMDA
NaNtuDime thyl en

Cu,IMDA

N-Nt-Dimethyl en

-

- - .
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Table IV 1,8B 110

L ST I -3

N = 0,24 V® = 50 ml, g = 0,2 t = 30°C,
Q0 = * AV e (4] - U -

E°® = 0,02M "E¥ = 0,024M T{upy = 0.002M Ty = 0,002M

Ty = 0,002M

N-N.Dimethyl en Cu,IMDA Ni,IMDA

N-N-Dimethyl en N-N-Dimethyl en

Vol,of B Vol,.of B Vol,.of B
alkali alkali §1kali

{dnml) {inml) . {ioml) ...
0.00 1.60 0.00 1,70 0,00 1.65
1.00 .70 1.00 1.80 1.00 1,80
2,00 1.80 2,00 1.95 2,00 1.25

.00 2,00 .00 2,20 .00 2,20
.00 2,30 ,00 2,55 .00 2,70

4 .40 2,60 4 40 2,90 4,30 3.10
4. 60 2.30 L 60 3.30 4,50 .60
4,76 3.15 4,70 &.65 4 .60 .10
4,36 .60 4,75 .10 4,70 4. 45
4,90 .10 4,80 L. 55 L 79 4,80
Y. 92 4,60 4,35 4,30 4+.30 5.00
Lok 5.00 4,90 5.00 4+.90 5.40
4.98 5.50 5.00 5.30 5,00 5.30
502 5.80 5.10 5.45 5.10 6.10
5.10 6,10 5.30 5.75 5.20 6,&0
5.20 6.50 5-55 6o10 50 0 66 5
5.&0 6-90 5060 6030 50 0 6065
LY 7,40 5,70 6,60 5.90 6.90
545 7.90 579 6.30 5.60 7.15
5450 8.140 5.30 7.50 5.70 7450
5.60 8.95 532 8.05 5.75 7.79
5.80 9.60 5.86 8.60 5.30 8.10
6,40 10,55 5.96 9.50 5.920 8.80

(ppts.) (ppts.)
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1V 1,28

ol
—?
LY

Y

0,24 t = 30°C,

H

Vv = 50 ml,

0.2M

N

¢,002M Tﬁ = 0,002M

Hhwoa

0,024M

*E°

0.02M

° =
TL 0.002M

EU

Ni,IMDA
N-N-Diethyl en

Cu,IMDA

N-N-Diethyl en

N-N~Diethyl en

~
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0.002M
Ni,NTA
B

<

M
(in ml,)

t = 30°C,

0.002M T
alkgli

Vol.of

0,2M
B

Cu NTA

TNt
Vol.of

M

{(in ml,)

J1C°
alksli

B

. Table IV 1

NTA

0,026M
(in ml,)

V° = 50 ml,

E° = 0.02M 'E° =
B Vol,.of
alkall

0,2M

—
-

Perchloric acid
alkali
(in m1.)

*

N
-Vol,of
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T IV 1.2C \
able 1= . .1 l 8

0,2M° V° = 50 ml, "u = 0,2M t = 30°C,

N =

'O * o] (] — [« B ’

E° = 0,02M E°.= 0,026M Tgpy = 0.002M T = 0,002M
T¢ = 0,002M .

*E thylenediamine . Cu ,NTA,en ' Ni ,NT4 en
Vol,of © B Vol.of B Vol,of B
alkali . alkali alkalil :
0,00 1,60 0,00 © 1,60 " 0,00 1.60
1,00 1.70 1,00 1,70 1.00 1,70
2,00 1.80 2,00 1,80 2,00 1.85

.00 2,00 00 2,00 .00 2,00
.00 2,20 .00 2,20 .00 ©2.30

5,00 2,80 5,00 . 3,00 5,00 2,80
5.20 3,20 5,10 3.50 5.20 " 3,20
5.30 3.80 5,22 4,10 5.34 .80
5.32 345 5.26 4,50 5.38 - 3,30
5926 5-20 5032 )+-90 5- 0 ' )+- 0
5.40 5.60 538 5420 5,42 5,70
5.45 - 6,10 5.45 5.40 546 - 6,00
5.50 6.40 5.60 5.65 5.52 " 6,15
5.60. 6.80 5.70 5.85 5.60 " 6,30
5.70 7.15 5.80 6400 . 5,70 €.50
5.80 7.50 5.90 6.20 . 5.80 6.65
5.90 7.90 6.00 6.35 6.00 - 6,90
6.00 8,60 6,20 6.70 6.20 © 7,20

, 6,10 9,10 6.30 7.15 6.4+0 7.50
6.20 2.50 6.35 7.55 6.45 8,20
6.30 9,75 6,40 8.35 6.50 "~ 8.65
6,40 9,90 6,45 9,00 6.55 9.15
6,60 10,20 6.60 9,70 6.60 9.50
~6.80 10,50 - 6.70 9,90 -




OM IV [TIIMIY 07V oA



Table 1V 1.3C 118
N

0,24 V® = 50 ml. w = 0.2M t = 30-C,
BEY = 0,02M ‘v = 0,026M Tyo, = 0,002M Ty = 0,002M
A M

Tf, = 0,002M

*Propylenediamine Cu,NTA pn Ni,NTA pn
Vol.of B Vol.of B Vol.of B
alkali alkali alkali

{in ml.)  ___. (ia ml,)  ___. {inml) ..
0.00 1.60 0.00 1,60 0.00 1.60
1.00 1.70 1.00 1.70 1.00 1.70
2.00 1.80 2.00 1.80 2.00 1,80

.00 2.00 .00 2.00 3,00 2.00
.00 2,20 00 2.20 L4.,00 2.20
5.00 2.80 5.00 3,00 5.00 2.80
5.20 3,15 5.10 3.20 5.20 3.35
5.28 3050 5020 080 5030 OOU
5.32 90 5.25 20 5.3% 4,80
5.34 .30 5.34% 4,75 5.&8 5.35
5.36 4,80 5.40 5.00 5.42 5.60
5.40 5.50 5.50 5.25 5.60 6.10
545 5.95 5.60 545 5.70 6.&0
5.50 6,30 5.80 5.75 5.80 6,45
5,60 6,70 5.90 5.90 €.00 6.75
5,70 7.00 6.00 6.10 6.20 7.05
5.80 7.35 6,10 6.25 6,30 7.25
5.90 7.80 6.20 6.45 6.36 7.50
5.95 8,10 6.30 6.90 6.40 7.70
6.00 8,60 6.35 7.35 6. 4+ 7.95
6.05 8095 60a8 7.90 6.50 8.50
6.20 9.50 6,40 2.35 6,60 9.30
6.40 9,90 6.4+ 8.80 6.65 9,60
6,60 10,25 6.50 9.15 6.70 9.90
6.60 9.65

D - At W W B A W W e W W - - - — -—— - - -
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Table 1V 1,4C

t = 30°C,

©
0.002M TM

0,2M

K

Ve = 50 ml,

0,2M

N
E

0,002M

TNTA

0,026M

0.02M 'Ee =
0.002M

e =

Ni,NTA 1,3 pn

Cu,NTA 1,3 pn

B

el - 333\456 777888890/

1,3=Diamino pn
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*

L
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Vol.,of
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Table IV 1,6C

50 ml,

t = 30°C,
0.002M T§

0.2M

M

ve =

0.2M

N

0,002M

[
TNTA

E° = 0,026M

*

0.02M

E° =

Cu,NTa N-Ethyl en Ni NTa N-Ethyl en

0,002M
N-Ethyl en

| -
L 4
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= 0,002M

)

t = 30°C,
Ni NTA
N-N'-Dimethyl en

(in ml,.

Vol.of
alkali

0,2M
TﬁTA = 0,002M Tﬁ

H
B

— —————

Cu ,NTA
N-N'-Dimethyl en

Table IV 1,7C

(in n1,)

Ve = 50 ml,
B Vol,of
alkali

0.2M
0,002M

N-N'_Dimethyl en

Vol.of
alkall
(in ml,)

N
*
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Table IV 1,8C

N = 0,2M Ve = 50 ml, u = 0.,2M t = 30°C,
E° = 0,02M 'E° = 0,026M Tep, = 0.002M Tg = 0,002M
T = 0,002M
L
*N-N-Dimethyl en Cu.NTA Ni.NTa
N-N-Dimethyl en N-N-Dimethyl en
Vol.of B Vol.of B Vol.of B
alkali alkalil alkali
(in ml,) (in ml,) — (in ml,) -
0,00 1.50 0.00 1.55 0,00 1.60
1,00 1.60 1.00 1.65 1.00 1.7C
2.00 1.70 2.00 1.75 2.00 1,80
.CO 1,80 .CO 1.90 .00 2,00
.00 2,C0 .00 2.10 .00 2,20
5,00 2,65 5.00 2,80 5.00 2,80
5.20 3.00 5.20 3.19 5.20 3.10
S S T B
5.42 a.ho 5.36 3.40 5,&0 3.65
5l 4,90 5.40 4.75 542 5.00
5.1‘}6 5.20 5.)-*5 l+l90 5.50 5.60
5.48 5.40 5.0 5.10 5.60 6.00
5.52 5.70 5.60 540 5.70 6.20
5,60 6.10 5.20 5.89 5.80 6 .40
5070 6-50 6.00 6.15 5092 6-70
5.80 6.90 6,20 6.55 6.00 6.85
5.86 7.20 6.30 7.10 6.10 7.10
5.20 7.50 6.35 7.45 6.20 7435
5.95 8.05 6,40 8,10 6.30 7,70
6.00 8.60 6.45 8.90 6.&6 8.00
6,10 9.00 6.52 9.40 6542 2.50
6,20 9.35 6.60 9.85 6.50 9.10
640 9.80 6.70 10,20 6.60 9.70
6. 60 10,20 6,80 10.35
7,00 10,70




9/

AN v TYN TV

0 «F 09

PRV G
VIN pue

(Ino 10 (|} N
JO oljeJ JeloN T:T ‘¥

€

D00l - WIYSAS

us |Aylawip-N-N VAN (J1)nD
fim o7 Al .@_m

10 -
0-

10 A

«-us

AlAyrawip-N- ﬂ pue VIN

:_:o 10 z_tH 2.

_Hmh Je
us JAYIBWIGN-N T
"Doof - WBISAS

;E% N-N mm_\.z>_:_@_t

"9



t = 30°C,

0,002M Tﬁ = 0,002M
Ni , NTa
N-N-Diethyl en

0,2M

M
TﬁTA

Cu,NTa
N-N-Diethyl en

Table IV 1,9C

Ve = 50 ml,

0,026M

*mo

0.2M
0,02M
0.002M

N-N-Diethyl en

N
E°
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. Table IVI2,14b ’
B, Ny, 1, log(1l-n)/n, pL and pL-log(l-n)/n data for Ni.Histidine
ethylenediamine system ~ 30°Cy

B Ty yn o ym ym_y" [ log(l-n)/m plL pl-log(l-n)/m

——

6.60 1.82, 4.5% %.78 0.2% 0.26,  0.455  6.91a 6. 46
6.70 1,80y 4,56 4,86 0,30 0,333 0.3%5 6.777 6.432
6.80 1,76y 4.58 4,92 0,3% 0.38¢ 0.20 6.66u 6 .46,
6,90 1,74, 4,61 4,98 0,37 025 0,13,  6.535 6,40,
7.00 1,70, 4%.63 5,03 OM0 047, 0,05, 6.41, 6.36¢
7.10 1.64¢ 4,66 5,09 043 0,524 1.95, 6.31g 6.364
7.20 1,580 4.69 5.13 O+ 0,55, TI.90, 6.20, 6.30,

lOgKmL = 60)"'0 : O~05

Table IV 2,1'Ab

B, T{, @, log(1-n)/A, pL and pl-log(1-n)/A data for Ni,Histidine
ethylenediamine system - 30vC,

B i vt VAR R 4 n  log(i-n)/n pL pl-log(l-n)/n

5090 Ou052 20680 20770 00090 0;‘*’5’0 00087 6- 653 60563 i
5.95 0,052 2,690 2,790 0.100 0,500 0.00¢ 6.555 6.555

6,00 0,055 2.705 2,8ls 0.1l 0.55;. 1,513  6.46¢ 6,54,
6.05 0,053 2,720 2,835 0,115 0,575 1,865 6,36 - 6,495
6,10 0,05, 2,7%0 2.86p 0.12o 0,600 1,82, 6,263 6,439
6.15 0,05, 2.755 2.890 0.135 0.675 T1.682  6.16 6.485
6.20 0,055 2,775 2,91¢ 0,14 0,700 1.632 6,072 6. o
6.25 0.055 2.79 2.9%c 0.15% 0,750  1.523  5.97,  6.45
6.30 0,055 2,820 2,975 0,155 0,775 1,46, 5.882 641

logKyar, = 6,48 + 0,04



Table IV 2,24b

127

B, Ty, 0, log(l-n)/nA, pL and pl-log(l-n)/i data for Ni, Histidine
propylenediamine system - 30°C,

—-

-

T Yyt ym_yn

B Ny n 103(145)/3. pL  plL-log(l-n)/n
6,85 1,56y 4,66 5,00 0,34+ 0,434 0,11z 6.81¢ 6,70y
6.90 1.529 4,68 5,03 0.35 046, 0,064 6,762 6.693
6.95 1.50y 4,70 5,05 0,35 O,46¢ 0405, 6.69¢ . 6,634
7,00 1,460 4,72 5,08 0,36 0.49; 0.01, 6,64 6.63g
7.05 L1.h4e W74 5,10 0.3¢ 0:50¢ 04000 6.59¢ 6.59¢
7,10 1.42,° 4,75 5,13 0,38 0.535 1.93s 6.5514 6,614
7.15 1,400 4.77 5.16 0.39 0,55, T1.90¢ 6.50¢ 6.60¢

Vs

logKMQL = 6,64+ + 0,03

Table IV 2,2'4b

propylenediamine system -~ 30°C,

B, TP, 1, log(l-n)/n, pL and pl-log(l-n)/n data for Ni.Histidine

v

. —

log(l-n)/n  pL - pLalog(IQE)/ﬁ

"B Tﬁ A " n

5,80 0,053 2,715 2,800 0,085 0,425 0.17¢ 6.91¢ 6.7%0
5.85 0,053 2,730 2,820 0.090 0.450 0.08, 6.85, 6.77¢
5,90 0,053 "2,7%5 2.8% 0,095 0475 0,043 6,760 6.71,
5.95 0,05, 2,765 2,865 0,10, 0,500 0,00, 6.66y 6. 66,
6.00 0,05, 2,790 2,90¢ 0.1l¢ 0.550  E.913  6.56g 6.655
6.05 0,055 2,79 2.91o 0.600  1.82y 6475 6.65,

0.120

o

logKy,, = 6.70 % 0,04



0

v o o.o. @N <

10/

vovE - wasks udistH (1IN
(powsin puyl) 97 Al "B

utfy-1 o
1x-0 '

101

10

€ - Walshs ud'ISIH A:w_z
(powan puyl) v Al “Bid

g8-0

us

ulH-1 (o]
1,0 0-9 9L
A ON
0,0 - WaLSAS
TESH (DIN s A1 Big
‘N-0§ - Wa1SAs

auipistH (1IN ev AL Bid

%L



TabTe IV 213Ab

128

B, ny, 1§, 1og(1—n)/ﬁ pL and pL-log(l-n)/n data for, Ni , Histidine

1,3-diaminopropane system - 30°C,

v

. ———

B Ly Al vm ym_yn n  log{(l-n)/m plL pl-log(l-n)/m
8.20 1.85, W.5% 4,72 0,18 0.19s 0.6l  5.92, 5.313
8.30 1.805 4,57 4,80 0,23 0.25; 0.46¢ 5.786 5320
8.35 1.780 4+.58 4.83 0.25 0,28, 0.40g 5. 71y 5.30¢
8.0 1.75, 4.59 4.86 0.27 0,305  0.34%g 5,844 5.29¢
8.45 1.72o 4,61 4,89 0.28 0.325  0.31, 5.570 5.253
8,50 1,70, 4,62 4,92 0,30 0,353 0.264 5.505 5,24,
8,55 1.68¢ 4,64+ 4,95 0,31 0,36 0,233 543y 5.20,
8.60 1.649 4,65 4,98 0,33 0,402 0.170 5.375 5.205

Table IV 2,'tib

logKy,ag, = 5.26 + 0,04

B, Ny, 1, log(1l-n)/d, pL and pl-log(l-n)/n data for Ni.Histidine

N-methyl ethylenediamine system -~ 30vC,

~—y

s K AT A Wl Y A TNl

B g y"oym ym.y" R log(1-B)/A plL pl-log(l-n)/h
7.10 1,500 4,76 5.05 0,29 0.38¢ 0,20, 6,453 6.252
7.20 1.435; 4,78 5,09 0,31 0,43z 0,113  6.3%o 6.22,
7.25 1,40, 4,78 5,11 0.33 0,47, 0,05, ~ 6.300 6.25
7.30 1.38; 4.80 5,13 0.33 0.47¢ 0.0z 6,23 6.192
7.35 1,365 4,81 5,15 0,34 0,494 0,00, 6,18, 6,18,
740 1,345 4,82 5.17 0,35 0.52 I.965 6,13  6.17:
7.45 1.320 4,83 5,19 0,36 0.5%5  TI.,92y  6.09% 6,173
7.50 1,305 4.,8% 5.21 0.37 0,56, 1,883 6.0514 6.164
) ) i logK = 6 20 + + 0.03 -
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- Table IV 2,54b

1229

B, nH, n, 1og(l—-n)/", pL and pL-log(1l-n)/n data for Ni Histidine
N-ethyl ethylenediamlne system - 30%C,

Vﬂt

V!H ‘_Vﬂ

~N NN

B Ny A A log(1-A)/A pL pl-log(l-R)/3

.30 - 1465 4,73 4,91 0,18 0,24, 0,486 6.584 6.102

40 1,405 4,75 4,96 0,21 0,29, 0.3%70 6.47, 6.10,

50 1.36p 4,78 5.00 0,22 0,32 0,323 6,35, 6.030
7.60 1.325 4,80 5.05 0,25 0,37, 0.21g 6.25¢ 6.033g
7.70 1,290 4,82 5.09 0,27 0M41, 0,1% 6,155 . 6,0Lg
7.80 1.255 4,84 5.13 0,29 0,46, 0.,06¢ 6.06g 6.002
7.90 1.220 4,85 5,16 0,31 0,50g 1,986 5.989 6,00,
8.00 1,185 4,87 5,20 0,33 0,55, 1,900  5.91s 6.01¢

1°gKMA.L 6.0+ + 0,04

-Table IV 2,64b

B, Ny, 1, log(1-n)/m, pL and pl-log(l-n)/f data for Ni,Histidine
N-N!'~dimethyl ethylenediamine system - 30°C,

B ny VA ymo oym_yn n  log(l-n)/m plL pL-log(i-n)/n
7.60 1.235 4,86 5,10 0,24 0,38, 0.19¢ 5.513 5.319
7.70 1.200 4.87 5.13 0.26 0,43, 0.11, 5425 5.30g
7.75 1.18¢ 4.88 '5.15 0,27 0455 0,073 5.386. 54313
7.80 1.170 4,89, 5.16 0,27 0.6z 0.06¢ 5.332 5-266
7.90 1.1% 4%.91 5.19 0.28 0.%9, 0.015 5.2k 5.224
7.95 1.125 4,91 5,200 0,29 0.51¢ 1,97 5.20g 5.23¢
8.00 1.11p 4%.92 5.22 0.30 0.5%y; T.924 5,176 5.2l
8,10 1.085 4,93 5.2% 0,31 0,572 .I1.87% 5.09; 5,223
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Table IV 2,18 130

B, @y, 1, log(1-n)/A, pL and pl-log(1l-B)/A data for Cu,IMDA
ethylenediamine system « 30°C,

B nmy vt vm ym.yr R log(l-A)/A plL ple-log(l-B)/d
5.30 2,000 4,88 5,21 0,33 0,333 0,30 9.2y 9.1l
5.35 2,000 4,88 5.2% 0,36 0,36, 0,2kg 9.3%¢ 9.09g
5.40 2,000 4,88 5,28 0,40 0,40, 0,17y 9.27¢ 9.102
545 2,000 .88 5.31 043 O0M3y 0,129  9.19 9.07,
5050 20060 )"'088 5.3"" 00’"’6 00""61 00068 90137 90069
5.55 2,000 %.88 5.38 0,50 0,50y, 1,99  9.06¢ 9.070
5.60 2,000 4,89 5.M1 0,52 0,52, I.96; 8,97¢ 9.01;
5.65 2,000 4.89 5.45 0,56 0,56, 1,893 8.92 9.02,
5.70 2,000 4,89 5,49 0,60 0,60, 1,82;  8.86 9.0%:

5.75 2.000 4,90 5.52 0.2 0,62, 1,785 8.78;  9.00

10gKm = 9.06: 0.0’*

Table IV 2,1'Ba
B, TL, 1, log(l-n)/n, pL and pLelog(l-n)/n data for Cu,IMDa
ethylenedliamine system « 30vC,

B ‘I‘L v vVmv R log(l-n)/3 plL  plelog(l-R)/R

4,50 0,052 2,690 2,755 0,065 0,325 0.31, 9.41¢ 9.09q
4,60 0,052 2,695 2,775 0,080 0,400 0.17¢ 9.219 9.0k,
4,70 0,05; 2,695 2,800 0,105 0,525 E}95¢  9.01s 9.062
%.,75 0,053 2,695 2,81s 0,120 0,600 1,82, 8.91, 9.09s
4,80 0,055 2,695 2,825 0,130 0.650 1,731  8.82 9.08,
%.85 0,05; 2,700 2.835 0.13s 0.67s I,682 8,71, 9.03

logKyug, = 9.07 & 0.03



Table IV 2,28

131

B, B, §, log(1-f)/8, pL and pl-log(1-H)/E data for Cu,IMDi
propylenediamine system - 30-C,

B

v

5.50

g v v"t,v” - 1og(1~n)/ﬁ pL pL-log(1~n)/'

5,10 2,000 4,87 5,07 O, .20 0,20, 0,602 9. 8%6 9.2%
5120 2g000 l"'187 5-13 -0026» 0-261 th52 90683 9. 23‘
5q30 2q000 ¥087 5.20 0.33 0.334 0.331 90530 93199

i 59“0 2g000 l""88 5@27 0«39 0039! 00192 993?“ 90182
5.50 2,000 4,89 5,35 0,46 0,46 0.06g 9.232 9,164
5,60 2,000 4,90 5.% 0.,5% 0,54, 1,92, 9.10g 9.180
5070 29000 #190 0060 0960' 10822 8g976 9:15h

. lquMAL = 9.19 + 0,03

Table 1V 2.2'Ba

B, T{, n, log(l-n)/n, pL and pLelog(len)/n data for vu,IMDA
prOpylenediamine system - 30°,

-

B T2 v y®  yeayw 7 log(l-R)/m  pL  pl-log(l-n)/d
&ouo Q.052 20700 2-755 00055 00275 0,#21 90717 90296”
4,45 0,052 2,700 2,760 0,060 0,300 0,363 9.63u - 9.26¢
%,50 0,052 2,700 2,775 0,075 0,375 0,222 9,51, 9.295
h.55 00053 20700 2-785 00085 0.#25 00131 90k17 ‘90286
4,60 0,055 2,700 2,800 0,100 0,500 0.000  9.31g 9.31g
%,65 0,053 2,700 2.81s 0,115 0,575 1,86, 9.214 9.35¢

© logKy,y = 9.28 # 0,02
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Table IV 2,38

B, By, #, log(1-A)/A, pL and pl-log(1-R)/@ data for Cu, IMDA
1,3-diaminopropane system - 30°C,

B ®, v ym ym.yn § 1og(1H)/A pL  pl-log(l-B)/E

P

7005 20000 u;95 5.22 0027 00270 00432 80186 7075#
7.10 2,000 4,95 5.26 0,31 0,31¢ 0,3%, 8,112 7.765
7.15 2,000 4,95 5,29 0,3% 0,34 0,285  8.032 77
7.20 2,000 %.95 5.32 0,37 0.370  0.233 7,95  7.723
7.25 2,000 4,95 5.35 O0M0 O0M00 0,17¢ 7,87, 7.704
7.30 2,000 4,95 540 OM5 045, 0,08, 7.8l¢ . 7.724
7.35 2,000 4,96 5.43 047 0,47, 0,052,  7.73s 7.682
7.40 2,000 4,96 548 0,52 0,52, 1,965 7.67, 7.712
7.45 2,000 4,96 5,53 0,57 0.570 1,87, .7.62, 7.7%¢
7.50 2,000 %.97 5.55 0,58 0,580 1,8§o 7 .5%2 7.682

logKMgL = 7.72 * 0,02

Table IV 2 4Ba

B, Ny, 8, log(1-8)/n, pL and pl-log(1-n)/n data for Lu,IMDA
Nemethylethylenediamine system -« 30°C,

B p Ve ym  ymoyn R log(leR)/" plL plelog(l-n)/n

5050 2,000 .97 5.23 0.23 0.260 0,45  9.28, 8.82,
5.60 2,000 h,98 5!30 0,32 0q320 0.327 9.123 8-?96
5.70 2,000 4,98 5,37 0.39 0.3% 0.19 8.97u 8.780 .
5.80 1,995 5,00 5,45 0,45 o0M5, 0,085 8,825 8.7%0
5,90 1,980 5.00 5,52 0,52 0,525 I1.95¢ 8.6 8.73s
6.00 1.960 5.02 5.60 0,58 0,592 1.83g 8.56,  8.72,

logKyy, = 8.77 £ 0.03
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Table IV 2,5Ba

B, By, B, log(1-n)/f, pL and pL-log(1-f)/A data tor Cu,lMD4
N.ethylethylenediamine system = 30-C,

B g Ve ym ym.y"  §{ log(1-R)/R  pL  pl-log(l-R)/m

6,00 1,985 %,98 5,32 0,3% 0.34%2  0.28,  8.9% = 8.66
6.05 1.97s %.99 5.36 0,37 0.37s  0.22 8.87u 8.652
6,10 1.965 4,99 5,39 0,40 0,40,. 0.16; 8.800 8.63,
6,15 1.952 5.00 543 0M3 OM4e 0,10y  8.72, 8.625
6.20 1.9%%o 5.00 5,45 045 oMby 0,062 . 8.652 8.590
6.25 1,92, 5,01 5,49 0,48 0.4gg 0,003  8.585 8.582
6.30 1.915 5.02 5,52 0,5 0,522 1,964 8.514 8.550
6.35 1.89, 5.02 5,56 0.5% 0,56 1.87, 8462 ° 8,583
6.40 1.880 5.03 5,59 0,56 0,59¢ 1.83;  8.39% 8.565

/ . logKy,; = 8.60 + 0,03

Table IV 2,6B

B, By, 1, log(1-n)/m, pL and pL-log(1l-n)/n data for Cu,IMDA
N-N*~dimethyl ethylenediamine system = 30°C,

B By . V" vm Y™y R 1log(1-R)/A ° pL  pL-log(l-R)/A

6010 1.89¢ ,5.;1 S.m“ 0033 003“'7 0,27, 70875 7060'
6.15 1,885 5.11 5.6 0,35 0.37y 0.22,  7.79, 7.568
6,20 1.875 5,12 5.49 0,37 0.3%  0.18, 7.71y . 7.532
6.25 1,860 5.12 5,52 0O40 042, 0.124.  7.65, 74527
6.30 1,845 5,13 5.55 042 0,455 0,07 7.574 7.504
6.35 1.82, 5.1% 5,58 O+ 0,48, 0,033  7.50, 7.47¢
6.40 1.81o 5.15 5.61 046 0,50, 1,985  7.44p 7452

logKy,;, = 7.52 * 0,04
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Table IV 2,7Bq 134

B, Ny, B, log(1-B)/m, pL and pL-log(1-1)/n data for Cu,IMDa
N-Nadimethyl ethylenediamine system - 30-C,

) ~—— - —~ -

B Gy ™ ym  ym_y®» {  log(l-n)/n pL pl-log(l-n)/n

5.60 1,912 4,96 5,18 0,22 0,23, 0.52¢ 8.02, 7.502
5.70 1,872 4,98 5.25 0,27 0,28, 0,49, 797 7.148,
5.80 1,83, 5.00 5.33 0.33 0,360 0,250  7.835 7.58s
5.90 1,80, 5,02 5,39 0,37 0,41, 0.15¢ 7.690 7.53u
6.00 1,75, 5.0 545 041 0,46, 0,054 7.558 7,50,
6.10 1,70, 5,07 5.51 o+ 0,51, 1,975 7.42, 7. Mg
6.20 1,65y 5.09 5,56 o047 0.570 1,87, 7.30, 7.430

- - - -

logKy,1 = 748 + 0,06

Table 1V 2,8Ba

B, N, B, log(1-n)/d, plL and pl-log(l-n)/n data for Cu,IMDA
N-N-diethyl ethylenediamine system = 30vC,

- - " -

B 'ﬁH’ Loym gt ym_yn 1 1og(1-'ﬁ)/ﬁ pPL pL—log(l-ﬁ)/ﬁ

6.40 1,860 5.03 5,27 0,24 0,25 0,454 7.724 7.270
6,50 1,849 5.05 5.33 0,28 0,30, 0,355  7.56q 7.210
6,60 1,80, 5,07 5.40 0,33 0,36¢ 0.23g 7.42, 7.19¢
6,70 1,800 5.07 5.47 0,40 O+, 0,09,  7.30¢ 7.204
6,80 1,760 5.09 S5.9% o045 0,51, 1,98, 7.18, 7.20¢
6.90 1,720 5.11 5.60 0,49 0,57 1.87, 7.072 7.195
7.00 1,68, 5,13 5,66 0,53 0,63, 1,76,  6.972 7.204

—r— B A A o A 2 A O WA O W B} Bl WG

logKy,r = 7,21 * 0,02
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Iable 1V 2 lV 2,1Bb

B, Ry, 1, log(l-n)/ﬁ pL and pL-log(l-ﬁ)/' data for Ni,1MDA
ethylenediamine system = 30°C,

B EH yn vmo ymayr 7 log(l-n)/A plL plelog(l-n)/n
—ar - —

6,70 1,78y 5,06 5,3+ 0,28, 0,31y 0.33, 6,78 6.,
6,80 1.7%y 5.09 5,41 0,32 0,37, 0,22, 6,65 6.42,
6,90 1,68y 5.12 547 0,35 0,41, 0.1k4¢ 6.532 6.386
7.00 1,624y 5.15 5,53 0,38 0,46 0,053 6.42¢ 6.36,
7.10 1,56y 5,17 5.57 0.40( 0.51; 1.97s 6.31, 6.333
7.20 1,52y 5,21 5,63 02 . 0,55, 1,904 6.20, 6.29,
7.30 146, 5.2% 5,68 oM+ 0,605 1,80, 6,12, 6.320

logKy, 1 = 6437 + 0,04

Table 1V 2,1'Bb . ,
B, 77, ., 1og(1~n)/" n, pL and pL—»log(l-n)/— data for Ni ,IMDA
ethylenediamine system - 30°C,

B 17 v Ve VmVt. B log(l-n)/n pL pL.log(l-m)/Am

5.90 0.054 2,79 2,860 0,070 0.350 0,264 - 6.635 - 6,368 -
5.95 0,05, 2,800 2.880 0.080 0,400 0,17¢ 6.53s 6,362
6.00 0,055 2,815 2,905 0,090 0.450 0,08, 6.4y 6.35,
6.05 0,055 2,824 2,925 0,100 0,500 0,0Up 6.3%u 6.3y
6.10 0,055 2.84%9 2,950 0.11p 0.55¢ 1.913 6.2%g 6.335
6.15 0,056 2,855 2.97s 0.120 0.600 1.824  6.15; 6.32,
6,20 0.05¢ 2,870 3,000 0,130 0.650 1,73, 6,05, 6.32¢

logKy,; = 6.3% * 0,02
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Table IV 2,2Bb

B, fiyy T, log(1-8)/B, pL and pl-log(1-f)/f data for Ni,IMDA
propylenediamine system = 30°C,

B Ay Ve ym ym_.y" [  log(l-B)/A pL pl-log(l-n)/A

6.30 1.82, 5.02 5,23 0,21 0.23; 0,522  7.57s 17,053
6,40 3,80y 5,05 5,31 0,26 0,285 . 0.39y  7.43¢ 7,045
- 6,50 1,74y 5,07 5.37 0,300 0.34%5 0,27 7.303 7.025
6,60 1,70y 5.09 5.45 0,36 0.4l 0.15:  7.184 7.033
6,70 1.6+, 5,13 5.51 0,38 0,463 0,065  7.06g 7.005
6,80 1,60, 5.16 5.57 041 0,512 1,973  6.95% 6.980
6,90 1.5%, 5,20 5,62 0,42 0,545 1,92 6,844 6.91,
7.00 1,50y 5,22 5.66 04 '0,58¢ 1.82, 6,744 6.912

logKyup = 6499 + 0.0%

2.%15..1.2 1V 2,2' B

B, T¢, B, log(1-f)/G, pL and pl-log(1-E)/B data for Ni, IMDA
propylenediamine system - 30°C,

B 5 vt vt V"¥t 1 log(l-n)/A pL pl-log(l-n)/@

5.60 0,055 2,785 2.855 0,070 0.350 0.26,  7.33¢ 7.064
5,65 0,05, 2,800 2,880 .0,080. 0,40¢ 0.17¢ 7.232 7.05¢
5.70 0,05, 2,815 2,900 0,090 0.45¢ 0,08, 7.13u 7.0k,
5.75 0.055 2.825 2,920 ‘0,095 O.475 0,043 7,036 6.99;
5.80 0,055 2.835 2,9%s 0,110 0.55  I1.913  6.93 7.02¢
5.85 0,05¢ 2,850 2,970 0,120 0,600 1,82y  6.84% 7.01g
5.90 0,054 2,865 2,995 0,139 0.650 I,73y - 6.7%¢ 7.0l

_1ogKm = 7,03 + 0,02
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. Table IV 2,3Bb - 137
B, iy, B, log(1-f)/A, pL and pL-log(1-R)/R data for Ni,IMDA
1,3«diaminopropane system = -30°C,

B my vV ym ym.y" [ 1log(1-B)/A pL plelog(l-n)/d

8.20 1.850 5.07 5.3 0,26 0,28, 0405 5,985  5.57
8430 1.805 5,09 5,40 0,31 0,34 0,282 5.8 5565
840 1.75, 5.11 547 0,36 0%, 0,15 = 5.71,  5.56;
8.50 1,700 5.1% 5.5% 040 0470 0,052  5.59¢ 5.5
8,60 1.6+ 5.18 5.60 0,42 0,512 1,979 5.6, 549
8.70 1.60p 5,20 5,66 046 . 0,575 1,86 5.374 5.50;
8.80 1,50 5.2% 5,72 0M8 0,63¢ 1.75,  5.28¢ 5452,

Table 1V 2,+5b

B, Ty, 0, log(1-n)/m, pL and pl-log(l-n)/i data for N1i,IMDA
N-methyl ethylenediamine system ~ 30°C,

B Ty ve ym ymayr  § log(len)/n  pl  pl-log(l-m)/m

6,80 1,670 5,18..5.37 0,19 0.22, 0,532  6.831 - 6.29,
6,90 1,600 5.21 5.M3 0,23 0,275 042,  6,69¢ 6.275
7.00 1.550¢ 5.2% 5.48 0.,2% 0,30, 0.34%y 6,558 6.20,
7,10 1.500 5.26 5.55 0.29 0.38¢ 0,20y 6,45, 6,254
7.20 1435 5.29 5.59 0,30 O.4lg 0,1k, 6.33u 6,194
7.30 1385 5.32 5,65 0,33 O047¢ 0,04y 6,235 6419s
7.40 1.3%s 5.35 5.71 0,36 0,535 1,93,  6.155 6.21¢
7.50 1.305 5,38 5.75 0.37 0,566 1,88, 6,05 6,170

—————————— oo logKyp = 6622 * 0,03



_ Table IV 2,580 | 138
B, Ty, W, log(l-n)/n, pL and pl-log(l-n)/f data for Ni,IMDA
Neethyl ethylenediamine system - 30°C,

B ng yn ym  ym_y® 7 log(l-n)/R plL pl-log(l-n)/n

© 7.0 1405 - 5,27 5.50 0,23 0.32, 0.31; . 6.49g 6.18¢

7.50 1.360 5.29 5.5% 0,25 0,36 0,234 6.38, 6.152

7.60 1,32y 5.32 5.58 0,26 0,392 0.190 ~ 6.27, 6.080
7.70 1,290 5.35 5.6% 0,29 -0y 0,08, -6,18¢ 6.09,
7.80 1.255 5,37 5.68 0,31- OM9% 0,010 6,09, 6.08,
7.90 1,22 5.39 5.72 0,33 0,54, 1,925 6,022 6.09;
8,00 1,185 5M0 5.76 0,36 0.60, 1.8, 5.973 "6,162

10gKy, = 6.12 * 0,04

Table IV 2,6Bb

B, fig, A, log(1-8)/G, pL and pl-log(1-K)/A data for Ni,IMDA
NeN!'wdimethyl ethylenediamine system - 30°C,

B fig yr ym ym_y" [ log(il-n)/A pl pl-log(l-n)/A

7.20 1'1“25 5032
7.30  1.375 5.35
7.40 1.325 5.38

5 0,28 0.392 0,190  5.84y 5.654
5
5

7.50  1.275 5.39 5.69 0.30 0,470 0.052 5.703 5.653
5
5
5

€0
06!*' 0‘029 001*2' 00138 50756 50618
67 0,29 0.M43; 0,110  5.810 5.700

6
7.60 1.235 5.1 5.72 0,31 0,502 1.996 5.60¢ 5.710
7.70, 1,200 5.43 5 0.32 0.53; 1,942 5.9y 5.572
7.80 1.170 5.4+ 7 0,33 0.56, 1,884 5428 5.570

TR . - T A ot e R e et Ll e D e PR R e e AN ]

logKy,: = 5.63 % 0,05
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Table 1V 2,7Bb 139
B, fig, 0, log(1l-B)/A, pL and pl-log(1l-n)/A data for Ni,IMDa
N-N-dimethyl ethylenediamine system - 30°C,

St bl o ol b ol B B b ot ol S il B o L BF R Y ] . - -

B g yr ym ym_y® J{  l1og(l-n)/m plL pL-log(l-n)/a

6.90 1.32s 5.31 549 0,18 0,27: 0,42, 6.04¢ 5.614
7.00  1.285 5.3% 5.5% 0,20 0,31, 0.34s 5«95 5.600
7.10 1.250, 5.36 5.58 0,22 0,352 0.265 5.850 5.985
7,20 1,215 5,37 5.61 0,24 0,395 0,185 5.762 54579
7.30 1,195 5.39 5.6+ 0,25 0,41, 0,14, 5 .66y 5.5214
7.40 1,170 5.41 5,68 0,27 0,46 0,06g 5.585 5.51,

5

5

7.50 1.1)'.'5 50)'"1
7.60 1.125 5.2

Lo e ol B ol o o8 S0 ol o b o oo ot o

.73 0.31 0.551 10911 SOmh& 50533

L0 ata e e o o0 B 27 ¥ - S R L o o & & X8 B g

logKy,; = 5.56 + 0.0%

Table IV 2,3Bb

B, Oy, 0, log(1-8)/m, pL and pl-log(1-B)/n data for Ni,IMDA
N-Nadiethyl ethylenediamine system = 30°C,

b )

B By ynym ym_ym §{ 1og(l-n)/m pl pL-log(l-n)/n

—p—a ~r—r-e - - e i 2 =] - -

7.90 1,260 5.35 5.5% 0,19 0,304 0,366 5.4 5e07n
8.00 1,22 5.38 5.99 0,21 0,34 0,280  5.3%4 5.064
8.10 1.180 5.40 5,63 0.23 0,39 0.19 5.260 5.07¢
8.20 1.14 5.42 5,66 0,24 0,42, 0,133 5.180 5,042
8.30 1.12¢9 5,44+ 5,69 0,25 0,45, 0,080 5.09¢ 5.01¢
840 1,100 5.5 5.71 0,26 0,475 0.0%, 5.01¢ 4,964
8,50 1,080 5.46 5,74 0,28 0,51g 1.96g 4.934 4,96,

T

et " Bb — bl —— - - - - -

logKy, = 5.03 + 0,0
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Tab}.e "IV 2,1Ca

B, Ry, [, log(l-f)/A, pL and pl-log(l-i)/A data for Cu.NTA
ethylenediamine system ~ 30°C, _

- - pe— A ad

B g v g ymyne A log(1-i)/A pL pl-log(1-R)/A

6029 ‘ 1—0882 50,"'8 5.90 0,)4'2 0;""““7 0,092 70768 ' 70676
6025 1.862 5&""9 509"" 00""5 N 0.)"'8\; 00028 7:70¢ 70678
6.30 -1.8%2 5.50 5.97 0oM7.. 0.5y T1.98y 7.3,  7.65¢

6.35 1,822 5.51 6,00 049 0,53 I,933 7.572 7.639

640 1,802 5.52 6.0% 0,52 0,573 1.88;  7.52¢ 7.63
6.“5 1.802 5053 6006 0‘53 00589 10814'3 701"}"'3 7-600
6.50 1.782 5.5% 6.09 0,55 0.615 1.80¢ 7.40,  7.604

i

.- A o g - A g d

/ Table 1V 2,2Ca
B, Ty, 1, log(1l-n)/n, pL and pL-log(l-n)/n data for Cu NTA
propylenediamine system - 30°C,

g H Sl o d e e

{

B Ry vt ym ym.ym  §  1log(1-A)/E plL pl-log(1-A)/A

e e ) Sas oo - A

5095 1,883 5.46 5,89 043 o045, 0,07  8.37 8.29¢
6.00 1,903 5.47 5.9 047 0,49, 0,005 8.3V 8.29
6.05 1,882 5.47 5.95 048 0.51, TI,98¢ 8.22 8,258
6,10 1,88 5,48 6,00 0,52 0,555 1,90, 8.17, 8.270
6.15 1,862 5,48 6.01. 0,53 0.57 1,87, 8.102 8.2254
6.20 1.,8% 5.50 6.06 0,56 0.60, 1,80, 8.05, 8.24¢
6.25 1,84 5,50 6,08 0,58 0,630 1.76s 798¢ 8.22,

-

logKy,; = 8425 * 0.03



Taple IV 2,3C ' 141

B, T, #, log(1-A)/f, pL and pl-log(1-i)/f data for Cu NTA
1,3-diaminopropane. system - 30°C,

LA e 2 - -

B By yr ym ymay" 7 log(l-n)/n plL  pLe-log(l-n)/n

C 7,50 2,006 546 5,83 0,37 0.370 0.27¢y  7.36g 7.09,
7¢55 2,000 5.%6 5,85 0,39 0,39 0.19, 7.285 7.09,
7.60 2,000 5.46 5,89 0,43 0,430 0,122 7,215 7.09¢
7.65 2,000 5.47 5.92 045 0,45, 0.08, 7.13¢ 7 .0l
7.70 1,99 5.7 5,96 09 0493 0,012 7,07 7.06y
7.75 1.980 5.47 5.99 0,52 0.525 1,956 7.00g 7.052
7.80 1,970 5.48 6.0% 0.56 0,56, 1,87, 6.9, 7.070
7.85 1.960 5.49 6,07 0,58 0,592 1.83g  6.88 7.04¢
7.90 . 1.950 5.50 6,10 0,60 0.6l 1,79¢ 6.815 7,014

logKyyg, = 7.06 + 0,02

Table IV 2,4Ca

B, s T, log(1A)/H, pL and pl-log(l-i)/m data for Cu,NTA
Nemethyl ethylenediamine system - 30vC,

}

B H v o ym ymoym - R 1og(1-H)/A pL pl-log(l-R)/A

sy -

6420 1,910 5.49 5,77 0,28 0,293 0,382 7.9 7.56¢
6030 1.885 5051 5085 0.3"" 00361 00211'8 70805 70557
6,40 1,845 5.53 5,93 040 043, 0,115  7.673 7.598
6.50 1,810 5.56 6,00 O,4+ 0.48¢ 0,02y 7¢53n 7.510
6360 _ 1.76s5 5.59 6,09 0,50 0,56¢ 1.88,.  7.43¢ 7.5%¢
6.70 1,720 5.61 6.,1% 0,53 0.61¢ I.7% 7.310 7.51¢
6,80 1,670 5.65 6,20 0,55 0,65 1,71,  7.195 - 7.47,

lOgKMAL = 7,53 X 0,03
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Table IV 2,5Ca

B, Ty, B,-log(1-n)/i, pL and pl-log(1-n)/i data for Cu,NT&

Neethyl éthylenediamine system - 30°C,

haad - ad L plind) kd

B i f®  ym ym.yr R log(1l-@)/m plL pl-log(l-n)/a

. 72.00 1,645 5.73 6,07  0,3% . 0413 0,182  7.17 6.992
7.05 1.620 5.7% 6,09 _0.35.. 0,432 0,11y  7.10, 6.985
7.10 1,600 5.75 6,11 . 0,36 OMs, 0,08, 7,0k 6,951
7.15 1.560 5.76 6.13 - 0.37 0.7,  0,04§ 6,982 6.93
7.20  1.5%0 5.77 6,15 0.38 0.49; 0,0l2  6.92, 6,90,
7.2§ 1,500 5.78 6.16 0,38 0,50¢ 1,98,  6.85¢ 6.86,
7.30 165 5,79 6.19. 040 0.5%¢ 1,920  6.81, 6,89

logKyyy = 6.93 * 0,03

Table BV 2,6Ca

B, 'ﬁﬂ, R, log(1l-n)/n, pL and pl-log(1-R)/R data for Cu.NTA
NNt -dimethyl ethylenediamine system - 30°C,

B Gy Vv y™m ymay® R log(l-m)/d. pL  pl-log(1l-B)/R

6.,60 10_730 5-69 5.9"" 0.0.25. 00288 0-393 609,27, 6053‘+
6:70 10685 5-70 5099 0.29 003""’%.‘ 0,280 60791 6-511
6.80 1,630 5.73 6.05 0,32 0,392 0,190  6.65 6,146,
6,90 1,595 5.75 6,10 - 0,35 0433 0,105 6,532 6.4,
7.00 1,535 5.77 6.15 0,38 0,9, 0,005 6,423 6,415
7,10 1475 5,79 6,19 040 0,54 1,92, 6.31s 6.383
7.20- 1425 5,8l 6.23 0.2 0,58, 1,84 6,214 6.375

logKyy = 6.4+ + 0,05
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B, nH, n, log(l-n)/ﬁ, pL and pL-:Log(lon)/ﬁ data for OCu, NTA
NeN-dimethyl: ethylenediamine system = 30° c,

. aad

B Ny v ym ymyn n 1og(1-nI/' pL pL-log(l—n)/ﬁ
5,80 1.83, 5.5% 5,77 © 23 0 250 0 h77 7¢7?o 7 293
5,90 1.80y 5,56 5.83 .0,27. 0,300 0.36g 7.614 7,25;
6.00 1,75, 5.58 .5.90 0,32 0,365 0,24 7,48, = 7.2,
6,10 1,709 5.60 5.95 0,35 0,41y 0,156  7.34%3 7.18,
6.20  1.65, 5.62 6,01 0,39 0,47 0,04, 7.22;3 7.17¢
6.30 1.59¢ 5.65 6.08 043 0,53, 1,932  7.11, 7.185
6.40 1.5%¢ 5.67 6,13 O0M6 0,595 1,833 7.0l 7.182
6.50 1.500. 5,70 6,18 O0M8 . 0.6% 1,750, 6.9L.  7.16n

logKm = 7021 : 0.01“"

Table IV 2,8Ca

B, fig, @, log(1-f)/A, pL and pkelog(1-f)/B data for Cu,NTA
- N-N-diethyl ethylenediamine system = 30°C,

B - 1y n vmoymoy 7 log(l-n)/n pL' pl=log(l-n)n-

7,40 1,400 5,80 6.0% 0,24 0,343 0,282 6,113 5.831
7.50 1.360 5.83 6.09 0,26 0,382 . 0,209 6.00¢ 5.791
7.60 1,320 5.86 .6,1% 0,28 0,42, 0,133 589 - 5.76¢
7.70 1,260 5.89 6,19 0,30 0,47¢. 0,04, 5.812 5.771
7.80 1.220 5.91 6.2% 0.33 O.5% I.95 5.730 5772
7.90 1,180 5.93 6.27 0.,3% 0,57¢ 1,86,  5.660 5.793
8,00 1,140 "5.96 6,32 - 0,36 0,63, - 1,76, 5.600 - 5.833

logKyyp, = 5.79 * 0,02
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Table IV 2,1h - 144

B, fig, 8, log(1-f)/H, pL and pl-log(1l-K)/n data for Ni,NTi
-ethylenediamine system -~ 30°C,

L e

B iy ve o oym ymayn R log(l-n)/m  pL  plelog(l-n)/n

6,60 1,76y 5,56 5,76 0,20 0,22, 0,53 6490n 6.373
6.70 " 1,74y 5,58 5.82 0.2% 0,27¢ OMly 6,763 6.3,
6.80 1,70, 5.61 5,90 0,29 0,34y 0,284 6.6, 6.356
6,90 1,64y 5,6+ 5,97 0,33 0,402 0,172 6.525 6.35;
7.00 1.€00 5.67 6.,0% 0,37 0462 0,066 6.l 6.352
7.10 1,5%9 5.70 6,10 040 0,51, T,96¢  6.32, 6.35s
7.20 1,500 5.73 6,17 O.u% 0,582 1,85¢ 6,24, 6.385

' logKy,y, = 6,36 + 0,01

© Table IV 2,2Ch -

B, B, §, log(1-f)/A, pL-and plelog(1-R)/A data for Ni NTa
propylenediamine system -system - 30°C,

e N aa

B g V' vm ymoyr  § log(l-i)/E  pL  pl-log(1-B)/A

6,40 - 3,782 5.53 5.76 0,23 0,255 0455 722 6,96
6,50 1.76y 5.55 5.83 0.28 0.31z 0.330 7.284 6.95
6,60 1,68y 5.57 5.89 0.32 0,38y 0,21  7.16g 6.95s
6070 10661 5061 5098 0,37 00’*‘"6 0,09y 70058 6-96’4'
6.80 1.62y 5.65 6,05 040 049y 0,013 6,94y 6.934
6,90 1.56; 5.68 6,12 OM% 0.56, 1,883 6,864 6.975
7.00 1,500 5.71 6,17 o046 0.613 1.79, 6.775 ' 6.97¢

—ed N wr g vy

logKy,r = 6496 + 0.01



: R ' 1495
Table IV 2,30b

B, 1y, 1, 1og(1-n)/ﬁ, pL and pL-log(l-A)/A data for Ni,NT4
1,3-diaminopropane system - 30°C, :

v .Lyn 'ﬁ

B Ay vroym log(l—n)/' pL  plelog(1l-A)/n
8.30 1.805 5.59 5.79 0,20 0,224 0.5h7 5.77n 54224
840 1,750 5.62 5.86 0.2% 0,27,  OM2; 5,63, 5.20g
8.50 1,700 5.65 5.93 0,28 0,32 0.304 5499 5.18g
8.60 1,64 5,68 6,00 0,32° 0,390 0,19%  5.375 5.184
8,70 1,600 5,72 6,08 0,36 0,4, 0,08, 5,253 5,164
8.80 1,50, 5,76 6.16 0.40 0,52, I.9% 5,17, 5.22¢
8.90 1.4y 5,81 6.2+ 043 0,593 I1.83s  5.09% 5.258

By BH’ n, log(l-n)/n, pL
N-methyl ethylenedliamine.

logKMAL = 5,21 + 0,03

Table IV 2,’+Qb

and pl-log(l-n)/n data for Ni, NT4
system = 30°C,

——y A——— - -

e

o doi e g

Sad ol ol Al ol g

B By V" V™ OVmMLy" R log(1-R)/A. pl pL-logcl.n)/‘
7.00 1.550 5.69 5.9+ 0,25 0,322 0.32, 6.568 6,24
7.10 1,500 5,72 6,02 0,30 0,400 0.17¢ 6.47, 6,295
7,20 1435 5,75 6,08 0.33 OM6 0,065 6,370  6.30,
7.30 1,385 5.78 6.13 0,35 0,505 1,99, 6.26, 6.27¢
7.40 1,345 5.80 6,17 0.37 0,55 1.913 = 6,173 6.260
7.50 1.305. 5.83 6,31 0.38 0,582 1,85 6.07y 6.213
7.60. 1.275 5.85 6,25 040 0.62, 1,77  5.999 6,223

e o

logKy,; = 6.28 + 0,02
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Table IV 2,5Ch

146

B, EH’ n, log(l-n)/n, pL and pl-log(l-n)/n data for Ni,NTa

Neethyl ethylenediamine system = 30°C,

1
B g vVt Vm ym.y® [ log(l-n)/A pL plelog(l-n)/@
7.60 1,325 5,87 6,06 0,19 0.28¢ 0,39, 6,205 5.80g
7.70  1.290 5,90 6,11 0,21 0,325 0,31, 6,102  5.78s
7.80 1.25s 5.91 6,15 0,2% 0,382 0,20,  6,01l¢ 5.80,
7.90 1,220 5,93 6,19 0,26 0.2 0,12, 5,924 5.799
8,00 1,185 5.9% 6,22 0,28 072 0,045 5,84 5.800
8.10 1,155 5.96 6.25 0,29 0,502  T.996¢  5.760 5.76u
8,20 1,130 5.98 6,29 0,31 0,54 TI-91§ 569 5,773
8.30  1.110 5.99 6.31 0.32 0.57¢ 1.86; 5.610 5473
8'01"0 /10095 6000 6.3}"' 003"" 00620 10787 50550 50763

lOgKm = 5078 : 0'02

Table IV 2,6Ch

B, Ay 7,302(1-)/f, pl and pl-log(1-fi)/A data for Ni.NT&
NaNt-dimethyl ethylenediamine system =~ 30°C,

B Ay, v vm ymoyr [ 1og(1-B)/A  pL  plelog(l-R)/AM°
7,70 1,200 5.93 6,12 0,19 0,31 0,345  5.35 5.00¢
7,80 1.170 5.9% 6,16 0,22 0.37¢ 0,22 5.275 5.055
7'90 101""0 5.96 6.20 002"" 0.‘"%0 0011"0 5-193 ‘5o053
8.00 ~ 1,1lp. 5.98 6.23 0,25 0,45, 0,08, 5.105 5.01g
8,10 1.085 6,00 6,26 0,26 O0,M47¢ 0,04y 5,015 %57
8,20 1,065 6,02 6,29 0,27 0,506 T.985 W.93¢ 4.9y
8,30 1,045 6,03 6,32 0,29 0,55  1.90¢ 4,875 4,56,
4,954

840 1,025 6,04 6,34 0,30 0,585 1,85 4,802

logKyyy = #.99 % 0,04



Table IV 2.7Ch- , 147

B, iy, [, log(1-R)/H, pL and pl-log(l-f)/R data for Ni NT&
N-F-dimethyl ethylenediamine system = 30°C,

B By V" UM ym_y" R 1og(1-R)/E pl pl-log(1-R)/A

6080 10360 5078 5098 0.20 002910- ’ 00380 60195 5.815
6.90 1.325 5,80 6,02 0,22 0,32 0,32, 6.08; 5,762
7,00 1,285 5.83 6,07 0,2k 0,373 0.224 5+99%0 5.765
7.10 1,25, 5.85 6,11 0,26 0,404 0.16, 5.892 5.725
7.20 1,215 5,86 6,14% 0,28 O, 4k4g 0,090 '9.80¢ 5.716
7.30 1,195 5.87 6,18 0,31 0,51, 1,96, 5,75, 5478n
7.40 1,17, 5.88. 6,21 0,33 0,56, 1,88 5.682 5.7%
7.50 1.1%; 5.90 6,25 0,35 0,61,  I.80, 5.62, 5.81,

‘logKyur = 5477 + 0.03

Table IV 2,8Cb

B, fig, B, log(1-B)/A, pL and pl-log(1-F)/R data for Ni,NT4
NeN-diethyl ethylenediamine system - 30°C,

BBy V* VM ¥m.V"  §  1log(1-i)/8 plL plelog(1-R)/R

" 8,50 1,01y 6,02 6,17 0,15 0,29y = 0,380 4,77 %e3%
8.60 1,01, 6,04 6,21 0.17 0.333 0.304 4 69, %+.39;
8070 00979 6006 6025 0019 ;00388 00198 1*0628 1*.,“30
8.80 0.95, 6,08 6,28 0,20 0Mls 0,14, M54 4,39
8.90 0,95, 6.09 6,31 0,22 0,455 0,07, 4 47¢ 4 40,y
9.00 0,935 .6,12 6,35 0,23 048, 0,01, 4,40, 4,384
9.10 0,93 6.14% '6.39 0,25 0,532 1.9 4,33, %.39;

- logKy,p = .40 + 0.01
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