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Stability Constants of Metal Complexes of
Dithiocarbamates
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The stability constant of Mn(II), Fe(ll), Co(II), Ni(ll), Cu(II) and
Zn(IT) complexes with dithiocarbamates are studied in 609 ethanol-
water mixture at 28°C using the pH titration technique. It is observed
that the overall stability constants are in the order of

Mn(II) < Fe(1I) < Co(II) < Ni(II) < Cu(Il) > Zn(II).

There is growing interest in the use of sulphur containing compounds
in analytical as well as structural studies of metal complexes. The present
work deals with the determination of successive stability constants of

“complexes of pentamethylene dithiocarbamate (Pipdtc), diethyldithio-
carbamate (Dedtc), ammonium pyrrolidine dithiocarbamate (Apdtc) and
potassium ethyl xanthate (KEtx) with some transition metal ions by
Calvin Bjerrum titration technique!-3 as modified by Irving and Rossottié.
The ligands (Pipdtc) and (KEtx) were prepared by well established
methods® 6. The ligands (Apdtc), (Dedtc) were obtained from S.D. Fine
Chem. Pvt. Ltd., Bombay and Loba Chemie Indo Austranal Co., Bombay
respectively. The solutions (0.01 M) were prepared in double distilled
water. . The solutions of metal ions (0.001 M) and sodium hydroxide
(0.1 M) were prepared from BDH (AnalaR) sample of the salts in CO,-
free double distilled water and standardised by appropriate standard
methods.

An Elico LI-120 digital pH meter was employed for measuring the
pH of the solution. The pH meter was standardised at 28°C using appro-
priate buffer solutions of pH 4.02 and 9.20 equilibrated for 30 minutes
before measurement.

The experimental procedure involved the titration of the following
carbonate free solutions (total volume 50 ml.) against standard sodium
hydroxide (0.1020 M). The ionic strength was maintained at 0.05 M
(KNOs). Since the chelates were insoluble in water the studies were carried
out at 28°C in 609 ethanol-water medium.

(a) 5 ml of (0.1 M) nitric acid + 30 ml of ethanol + 15 ml of water.

(b) 1 ml of (0.01 M) ligand in water + 5 ml of (0.01 M) nitric

acid 4+ 30 ml of ethanol -- 14 ml of water.
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(c) 1 mlof (0.001 M) metal solution + 1 ml of (0.01 M) ligand + 5 ml
of (0.01 M) of nitric acid + 30 ml of ethanol 4 13 ml of water.

The dissociation constants (Kp) of the ligands were obtained from
the formation curves of the proton ligand system by plotting na vs. pH.
From these plots the log Ky, were determined as 9.9, 9.0, 7.5 and 7.5 for
the ligands Pipdtc, Dedtc, Apdtc, and KEtX respectively. The na values
‘were calculated® at various pH values from the titration curves using
solutions (a) and (b). From the titration curves of solutions (b) and (¢) n
‘and PL values were calculated®. Metal ligand formation constants of the
complexes were calculated applying least square method* to the n, PL
data (Table 1). A plot of stability of complexes versus atomic number

TABLE 1

STABILITY CONSTANTS OF METAL COMPLEXES IN 609
ETHANOL-WATER

Ligand Mn(1I) Fe(1I) Co(II)
logK: logK; log g: logKi logKa: logpg: logKi logK: log g,
Pipdtc 49 — — 8.5 5.5 14.0 9.7 7.2 16.9
Dedtc 4.2 — — 5.5 —_ —_ 7.0 1.3 8.3
Apdtc 2.1 — —_ 24 — —_ 2.8 0.7 3.5
KEtx 1.2 —_ — 1.9 — - 2.1 — —
Ni(ID) Cu(lD) - Zn(1)
Pipdtc 10.0 7.8 17.8 10.5 ‘8.9 19.4 9.8 6.5 16.3
Dedtc 8.8 4.4 13.2 8.8 4.9 18.7 7.2 3.6 ° 108
Apdtc 5.0 1.8 6.8 5.4 3.3 7.7 4.0 1.5 5.5
KEiX 24 1.0 34 _ 4.3 —_ 3.6 2.1 5.7

clearly displays the monotonic rise in stabilities upto copper followed by
a lower value for zinc independent of the nature of ligand used’.

It can be concluded from the results in Table 1 that the overall
stability constants (log B;) of the complexes were in the order of

Mn(II) < Fe(Il) < Co(Il) < Ni(II) < Cu(Il) > Zn(II), which follows the
Irving Williams order8.
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