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Nanoflakes and materials on their basis show unique eectric, chemical,
magnetic, optical, catalytic and other properties and that is considerable pay attention
Is these researches [1-3]. In connection with the wide area of the use of nanocom-
posite materials in modern technologies the methods of their synthesis are devel oped
[4]. Therefore an important value is had methods of electrochemical renewa for
complex connections of metalsin low temperature fusions.

This work is devoted to the study of eectrochemica synthesis for ion complex
connections of rhodium in ion-organic fusons on the basis of carbamide and acetamide to
careful research of thelr properties and structure with the use of spectroscopy methods and
redlization of the cathode deposition of nanocoverages of rhodium on different metallic
bases.

For determination of electrochemical properties for solvent and research of
electrochemical behavior of rhodium in carbamide- and acetamidecomprising fusions
the method of cyclic voltammeter are applied. As an anode used a plate from the
investigated metal, platinum feed bar served as an auxiliary electrode, as an electrode
of comparison - the semielement of Ag/Ag". Researches executed in a temperature
interval 80-130 °C at the atmosphere of argon.

Study of the state of metal ions in fusions after electrochemical dissolution,
structure and composition of complex connections carried out with the use of
spectroscopy methods: method of electronic spectroscopy of absorption in the
process of electrolysis (Specord UV/VI1YS), infrared Spectroscopy of hardenings after
an electrolysis fusions (Specord M-80) and gas chromatography (L CHR-80).

Composition of the got metallic fallouts was determined by a roentgen phase
method (DRON-3) and structure of sediment - by the methods of electronic trans-
lucent microscopy (JEOL-100) and raster electronic microscopy (REM-101).

Anodic dissolution of rhodium was carried out in fusion of individua carbamide
and eutectic fusion of carbamide-NH,Cl (16,8 %) a a temperature 130 °C. In an indivi-
dua molten carbamide dissolution of metal is complicated by passivation. Adding of
NH,CI to the carbamide is promoted el ectrical conductivity of fusion, that it isincreased to
forming of polarization curves on which electrode processes are clearly represented. In
carbamide-chloride fusion dectrochemica dissolution of rhodium at first flows without



limitations, however further there is passvation of anode. The decline of weight for
rhodium anode in carbamide-chloride fusion grows in comparison to an individua
carbamide, intensity of coloring for fuson increases and arrives a deep yelow-brown
color. Electrochemica dissolution of rhodium is accompanied by formation of ions
Rh(111).

Anodic dissolution of rhodium was aso carried out in acetamide fusion at a tem-
perature 108 °C and fusion of acetamide-NH,Cl at a temperature 80 °C. Adding of am-
moniac chloride to acetamide for formation of eutecticomposition for fusion of acetamide-
NH,Cl (22.3 %) [5] dlowed to get polarization curves which clearly represent the
electrochemical processes for dissolution of rhodium anode and renewa of his ions.
Rhodium dissolves in acetamide-chloride fusion without passivation. Speed of dissolution
is 4.70010°, that more than in carbamide-chloride fusion, while specific conductivity of
fusion carbamide-ammoniac chloride (0,060 Om™lam™) higher, than acetamide-chloride
(0,015 Om™*Sm™) [6]. At dissolution rhodium passesto fusion asions Rh(l11).

The most stable state of oxidization for rhodium is Rh(l11) with electronic
configuration [Kr](4d)®. For Rh(l11) formation of complex connections of octahedral
configuration is characteristic. A ground-state for the octahedral complexes of Rh(111)
is "414(tog)°, and by the singlet excited state - 73, and *T5,, Which behave to confi-
guration (t,,)>(eg).

In the method of eectronic absorption at anodic dissolution of rhenium stripes are
fixed in carbamide-chloride fusion - 28000 sm™ and 37000 sm™, and in acetamide-chlo-
ride fuson - 28000 sm* and 36000 sm™, in infrared-spectrums of «hard-tempered»
samples found out the presence of vibrations v(RH-N) - 480 sm™* and v(Rh-Cl) - 330 sm™.
It characterizes formation in carbamidecompresing and acetamidecomprising fusions of
quasi-octahedron complexes of type [RN(NH5),Cl,]" symmetries of Dy,

The values of spectroscopy parameters are got for the complexes [Rn(NH3)4Clo] " in
carbamide-chloride and acetamide-chloride fusions: 10 Dg = 31000 (30650) sm™; B =
562 (500) sm; b = 0.78 (0.70). Force of the field of legends is in the mixed complexes
[Rh(NH3)4Cl;]* wesker, than in the cleanly ammoniac complexes [Rh(NH3).Cl,]*, where
10 Dq = 33200 sm’, that confirms formation in these fusions at anodic dissolution of
rhodium for the mixed complexes [Rh(NH-)Cl,]".

Determination of kinetic parameters for process of Rn(l11) renewal was carried
out by the generally accepted method. The basic criteria of difference and
convertibility of process were expected according to equations, driven to the
monographs of Gallus [7]. It is set that dependence i, /V°®® = f(V°°) isrectilineal and

parallel to abscise axis, that testifies to flowing of process in the diffusive regime, but
irreversibly, because dependence of i, takes place from v°°. Coefficient of diffusion
for rhodium ionsin carbamide-chloride and acetamide-chloride fusions is conditioned
by their conductivity and his value makes 8.4010° sm?s for these systems. Renewal
of rhodium ions for flowsin the diffusive regime to using of the metal.

A size of particles of rhodium sediment is within the limits 10-22 nm. The size of
rhodium crystallite is gppraised on physica expansion of pesks and makes 5 nm. It
testifies to formation in the investigated fusions of nanocomposites of rhodium on the
surface of iron, copper and molybdenum. Rhodium coverages, got from fusions on the



basis of carbamide and acetamide with a soluble rhodium anode, have a grey color and
thickness of 1-6 mcm. At deposition of rhodium as coverage it was got a 0.05-0.70 g of
metal depending on time of eectrolysis. Thus an output on a current was 85-90 %.

Conclusions. The electrochemical behavior of rhodium in fusions on the basis
of carbamide and acetamide is investigated. Anodic dissolution of metal in these
electrolytes is accompanied by passivation with formation of complex connections of
Rh(I11), which are restored in the diffusive regime, in one stage, irreversibly to use of
the metal. The synthesis of nanoflakes of rhodium and nanocoverages by them iron,
copper and molybdenum is carried out.
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