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MAGNETIC SUSCEPTIBILITY OF COBALTIC COMPLEXES
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ABSTRACT

Cobaltic complexes of the type [Coeny(R) Cl] Cl, where * R’ is an aliphatic or aromatjc arcine
were prepared in a chemically pure state ard their magnetic susceptibilities were measured by Gucy
method. All complexes were found to be diamagnetic. The susceptibility values were compared with
their experimentally computed values assuming strict additivity. The deviations from additivity have
been explained on the basis of Van-Vieck’s equa.icn.

EXPERIMENTAL The purity of the complexes was ascertained by

COBALT IC complexes of the type [Coen,(R)C1]CI,

where ‘R’ is an aliphatic or aromatic amine
were prepared in a pure state by following the
method suggested by john C. Bailer Jr. and L. B.

analysing them for nitrogen and chloride contents.
Magnetic susceptibilities of these complexes and
their components were measured on a modified form
of Guoy® balance described by Prasad and co-

Clappl. The starting material namely trans-di- workerst.  All the complexes were found to be
chloro-diethylenediamine-cobaltic chloride was also  diamagnetic. The results of these measurements
prepared in the Jaboratory as described by Furme- are given in Table I in which x and x, denote
lius2. Cobalt chloride was of B.D.H. ‘Analar’ respectively the specific and molar susceptibilities
grade. The organic bases were of AR, quality and expressed in —1 X 1076 c.g.s. units.

they were further purified by conventional] methods. Assuming strict additivity the nwolar magnetic
Their purity was checked by their physical copstants.  susceptibilities of these complexes were computed

TABLE 1
Complex~ Cclour Elemental Analysis

Sr. ing Foimula of the of tne - — - Mole-

No. ligand complex compleX  Nitro-  Chlo-  cular X X IXg  xp =
(Tin e of gern ride  weight (Com- ZX;-y,,
reaction) Calc. Calc. of the puted)

Jound) (Found) omplex
1. Dicyan- [Coen, Bright- — 28-81  369-72 0:234 86-32 218-05 131-73
diamide (CH,N) ClJCl;  red :
(2 hr) (29-05)
2. Pyridine [Coen, Bright — 27-84  382:74 0-184 70-50 223.74 15324
[C{:,HEN) Cl] (_‘IEH;O crimson .
red (27-31)
(0-5 hv)
3. Ortho- [Coen,(C¢H,NH, Pale-red 16-57  25-21  422:4Q0 0-269 113-4 267-10 153 -70
phﬁﬂ&tidlﬂﬂ 0C3H5) Cl] Clz (24 br) (ISQOH‘ (24- 80)
4. Meta- [Coeny, (CcH,NH,~  Pale- 17-05 27-14  392-40 0-212 82:99 249-13 16614
toluidine C;) CHI} CLH.O c¢rimson
0-sh)y (16-70) (2750
5. Meta-chloro- [Coen,(CiH(NH,- Crimson 16- 80 34-37 41321 0-196 81-00 252-12 17112
aniline ChH Cl) Ci, ‘ed
(24 hr) (15:20) {(31-4y
6. Paraanisidine [CoenaC;H,NH,~ Dirty 16-41 2494 426-10 0-161 GN-77 255-17 1%6-40
OCH,) Ci} Cl,. H,0 pink
(O-5 hr) (15-90) (24-30)
7. Ortho-chloro- {Coen, (C,H,. NH;. Purple 1680  34-37  413-21 0-108 4463 233.01 20839
antline Cl Cl} Cl, (24 hr) (16-50) (34 50)
8, Meta- [Coen, (Cylly. N.H - Pink red [6- 41 2404 426-30 0108 46:03 25456 2038 51
anisidine O(H Ml CL, (0-25 hr)  (I15-8C) (24-8%)
9. Meia- [Cocra tCyll; . NH,- Ping red 16§57 2520 422040 0130 5494 266-42 211-48
Phenctidire OC.H,) Cl) Cl, (24 ha) (16 08 (25-5()
10. Bansziaine [Coena (C,HINL-  Di.ty 1102 J307 0 0 RT O e 7521 200412 314-91
dine CJHUNILL) Cl CL voler
(0-25he) (1200 (2191

Wy, s, pr . I A By g — -} -

*Moleoular weights of the complex were determined ebullioscopically,
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(X} by adding experimentally observed values
of the susceptibilities of their components. The
deviations in the observed and the computed values
are shown in the la-t column of the same table.

DISCUSSION OF THE RESULTS

It is evident from the results that ‘the molar
magnetic susceptibilities of the complexes are all
dimagnetic, It is, therefore, concluded that all of
them are spin paired complexes of trivalent cobalt.
Further it is ceen that the observed values of molar
suscept:buniies of these complexes are much lower
in magnitude than their computed values, Guoy
mzthod gives results up to 1% accuracy. These
deviations are therefore outgide the limits of experi-
mental error and are, therefore, significant.

According to Van-VleckS, the molar susceptibility
of a polyatomic molecule in 5 state may be written
as X, = X4 -+ X, Where X; represents the
dimagnelic term which is a2 function of all the
electronic orbity in the molecule and X, Tepresents
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the complex 1s not Jikely to be affected considerably.
Therefore it may be concluded that there is a sub-
stantial contribution of the temperature independent
paramagnetism duye t0 cobalt atom in al]l these
complexes, The difference [(Zx, — x,) = x,]
thus gives the residual paramagnetism, The X, Values
thus calculated ate given in the last column of
Table 1. Since all the complexes studied in this
investigation are of the type [Coen,(R) ClI}jCl,,
where ‘R’ 1s an aliphatic or aromatic amine, com-
parizon  of these x, values would be possible.
Examination of these results show that these wvalues
vary with the pature of the ligand ‘R’. The data
indicate that X, values decrease in the following
order of ‘R

Benzedine > m-phenetidine > m-anisidine >
o-chlorpaniline > p-anisidine > m-chloroaniling >
m-toluidine > o-phenedidine > pyiidinge > di-
cyandiamide.

1. John, C. Bailer Ir. and Clapp, L. B.,, J. Am.
Chem, Soc., 67, p. 171.
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