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pl-metric evaluntion of stabillty const
Hgand systems, metal lon-lgand,-ligand, is descripyed.
The meéthod involves primarily the identification of the
mixed complex and etermination of the course of
equilibria for its formation from the shifts in the preci-
nitation points as compared with those for individual
éimple complexcs, metal fon-ligand. Equations for the
jetermination of stability constants of the mixed com-
)lexes involving up to three ligands have been derived. -
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for “its formation “from the shilts “in “the preci-
" pitation points as compared to corresponding indi-
vidual, M-ligand, and M-ligand, systems and super-
imposition of the titration curves. “In the titration
ol metal ion-mixed ligand system -against’ standard
sodium  hydroxide . solution, most : probable: equiliz .. -
bria  may be concluded from: a: Comparison:-.of
shapes and  positions: of the "titration* curves. und
superimposing the +1:1: 1 mixed :ligand - titration. B
curves on the titration curves of “1:1.-M-L and.-
M-I systems.  The stability constant (I 1) ofthe -~ = . ;
mixed complex (MLL') may then be calculated either ./ .. -~ ‘
by method I (stepwise) or method I1 (simultaneo.us). Lo
Method I (for stepise equilibria)— The formation
ol the mixed complex MLL’ by two successive '
steps may be simply compared to the formation’ .
of 1:2 complex, ML, and hence a gencral equation’
for the stability constant Ky of the mixed
complex formed” by - successive equilibria may be

derived by replacing M(=L) by ML or ML’ in the
equation o . _ :

(i = (T (LX)
o=




TaBLE | — EQUATIONS FOR THE CALCULATIO.\’ OF STABILITY CONSTANTS FOR MiNED COMPLEXES
(Tu = Tr = Tor = Tur)
System Stability constants" _ A
' o MONOBASIC ACIDS

. S ‘ . (Tx—{(h-[A1.XY 2Tu+P—Tox—[H*]
Type (1) ' R = SN AT
K, +K;

(Tu—{(}).[AT.X}) 3Ty +P—Tor—[H*]
(DLAPY (Y
- K+ K| +K]

TY':PC 2y i : Ry =

DrixAsIC ACIDS

' w—{(1).IALAY - 4Ty L+ P—Ton—[H - 27H-e

Type (1) oy = Tl B — P o -

P : _ L YHT (Ka+ KD (K L)+ (K, K

. - 7 f 7 opet - - - o
2 (All\g)'ﬁ([\lhg)

0 =L

G [ NVIUNT

NG

6T+ P—Teu—TH?*]
3{H-: 6i 2

(Ko + Ry K3) (KAL) + (KRS 4+ (K K3)

TTOA

‘6

MoNOBASIC 4 DIBASIC ACIDS

Type (1) metal ion-mono- _ (Tx—{(h)-{ALXY) 3Tw+P—Ton—[H*] | 20T P
Basic-dibasic dcid Sl P UEN ENE T2 2HT T RaR, KK,

Ko+ K, KK,

1L61 LAV

Type (2) metal ion-mono- * c L ATe ALY 4Tu+P—Tou—[H*} -
basic-monobasic-dibasic * )87 s 3TH 27H e -
acids 2 -

3HY L P
K+ K +K{ KK,

(Kot K +R]) Kik:

Type (2) metal ion-mono- ‘ x—{(% XY 5Tw+P—Tou—| L, 3{HY 2(H*}?
basic-dibasic-dibasic acids , £ a(H+ i }\‘g‘i‘}\";’!‘!{: (1‘_’1},"2)4‘(1";1‘.;)

B e w P Or T
K.+ Ko +K] (K R+ (KK,
t
K,, l\';. K; = dissociation constants of the threc monobasic acids respectively (1)
Ky R, I\"l. KR, and ]\‘:. R = first and second dissociation constants of three dibasic acids respectively (174

- .’ . . . . . . .- . .. . . . ’ . .t . .
i\'l, }‘x = dissociation constants of monobasic azids, N, K2vand K, Ny = first and sccond dissociation constants of the two dibasic acids respectively.
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where Ty = {metal ion}ig), (1] = [ree ligand| and and
[ [

N= eyt | ,
Method 11 (simullancous equilibria). -- \mglc hgand L ¢

systems forming only 1:1 complexes with metal gz -

ions scem Lo e ddeal for mixed liand studics™4, X = - 7|“| 2‘[”‘_ i

The_stability constant (Kuips) may be eale b . Ky Kyl K I,

without the know ledge of individnal stepnwise st l’)l~ andd
i lity constants, (Ky) or (W) That [1j==[1"] NE
: is a4 necessary assumption for the equilibrivim ['_] = L) s (L] = A
[M)-([L)4- (L)) =ML X
- where ([} -+ [L7]) = [A), total free hizand concen- __S'i'"”’lrl.\'v equalions ‘r_'-”' the stability - constants -~
; tration and [MLL Vo= (T4 T1) — ([ALX). Coof Tl T mixed Tmetad dou-ligand (l, lwnm("

. lu,mcl 3)1 (mnph-\(‘x as owell s fors varions combi-

For o system of metal don-diabasic acid (1) - -

~dibasic acid (2) nations of monobasic and dibasic acids are e

, - - : vived and given in Table 1. The validity of (e
IMLLY = Ty ~{(}) JIALXY Tu=T=1) S sumplion of equilibria and consequent equations

? Ty == 2[\“2],|~|-2“]2L J-TL -l “I‘_l. ~2) sed dor the evauation ol stability constan(s tor k
i where 1) z={ligand, Y and Tpe={ligand, l (e ”(l;M:ll (‘:mnpll_cxusl]n'opo.\'ul«]l h\-‘”us l‘n’l" lhv-I firsi
g time (hoth two hgands as well as three Tigoed s
S VAN S 211 VI —Ton—[H*]=2{H,1}-|- 2[H, L.’} tems) is attested by the constancy in the stibi-
! +[H”{““ T ...(3) lity values calculated over a wide range of il
é & = Initial {HCIO,}; and Tou=[NaOH] g)fr the s\stenz]q studied by us a ulul xl(p(nl« «l earlier) ;
_; e T — 1. T = P Ny course other experimental obscrvations such
L = L [I~12L] = [H,L'] and [(I.4-L')] == .[A]' as shift in the precipitation points of the mixed
] . 2[H*¥L] [HYYA] : systems compared to thosc of individual systeins
4 1‘ At Ky [5’; HL) = 0L,L] -(4) and intensification of the colour of the solution
2 2 were direct evidences for the formation of the

¥ Now substltutmg (4) into (3) and rearranging  mixed complex. - 1
yields (5) !

.
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