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A possibility of using transition metal coordination
compounds as intermediates in the synthesis of nano-
structured composite materials with important practical
(electrical, magnetic and optical) properties provokes a
great interest to these compounds [1]. We synthesized
and studied complexes of cobalt(Il) and nickel(Il) with
the acrylic acid copolymer with acrylamide. The
complex compounds of ions Co*" and Ni*" were pre-
pared by dissolving a freshly prepared metal hydroxide
in 0.5% solution of the ligand. The resulting com-
plexes in the solid form are films of bright crimson and
green color typical of the cobalt(Il) and nickel(II) co-
ordination compounds, respectively. Complexes are
well soluble in water and sparingly soluble in organic
solvents.

In the DTA curves of these complex compounds
endothermic effects were observed in the vicinity of
70°C with a total ~6% weight loss that corresponded to
the removal of the absorbed water. The exothermic
effect at the 420-456°C corresponded to the oxidation
of the organic part of the complexes. The endothermic
effects at the 470-503°C are associated with the
destruction of the complex compounds.

The consideration of the data of thermal analysis
and the results of atomic absorption studies leads to a
conclusion that four ligand donor groups are attached
to each metal ion. The complexes empirical formula is
ML,-H,0, the coordinated water molecule is in the
outer sphere. Changes in the infrared spectra of
complex compounds in comparison with the IR
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spectrum of the ligand indicate bidentate binding of the
oxygen atoms of carboxy group and monodentate
binding of the oxygen atoms of carbamide group with
the metal ion, while the amide nitrogen atom is not in-
volved in the coordination. The electron absorption
spectra of the cobalt complex indicate a d — d transi-
tion 4T1g(F) - 4T1g(P) at 19400 cm'. In the nickel
complex occur three transitions: v; = T, (F) —» 4ng;
vy = *T1o(F) — *Ayg, and vs = T o(F) — *T'4(P), indi-
cating six-coordinated pseudooctahedral environment

[2].

We succeeded to obtain nanosized metal particles
(5-20 nm) through reduction of the complex com-
pounds with sodium borohydride followed by eva-
poration of the solutions. The formation of nanoscale
metal particles inside the structure of the ligand was
confirmed using scanning electron spectroscopy. The
nanocomposites are stable in dry air, but decompose at
the contact with moisture. The study of magnetic
properties of polymer nanocomposites obtained
showed that the nanoparticles possess “superpara-
magnetic” properties.
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