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The most effective way of selection for microorganisms-destructors of xenobiotics is the 
isolation of microbes from soils, long term contaminated with pesticides or industrial wastes. In this 
research, a technological scheme was developed for the process of obtaining a microbial consortium 
involved in the degradation of herbicide trifluralin, using iron (II, III) oxide (Fe3O4 or magnetite) 
nanoparticles and zero-valent iron Fe(0) nanoparticles. 

Regulating the acidity of medium for accumulation culture, it is possible to control the 
development of a microbial consortium to the predominance of bacterial or fungal cultures. 
Depending on the acidity of the medium, trifluralin promoted an increase in the number of bacteria 
and a sharp increase in the number of micromycetes. 

A consequent increase in the concentration of trifluralin in the medium for accumulation 
culture has led to a reduction (depletion) in the species diversity of bacteria and micromycetes. An 
addition of Fe3O4 and Fe(0) nanoparticles to the medium restored the species diversity of these 
microorganisms.

With every increase in the trifluralin concentration in the medium with acidity of pH 5.0, a 
gradual decrease in the number of bacteria occured, but the additon of Fe(0) nanoparticles 
contributed to an increase in their numbers. The magnetite and zero-valent iron nanoparticles 
stimulated the growth and reproduction of micromycetes on the initial etapes of development of the 
consortium, when trifluralin concentration range was 100-200 mg/L. Then, when the concentration 
of trifluralin was increased to 300-400 mg/L, the number of micromycetes did not depend on the 
acidity of medium, or on the presence of nanoparticles. 

Poster PS-12 

Peierls Structural Transition in Quasi-One-Dimensional  
Organic Crystals of TTT2I3

Silvia Andronic, Anatolie Casian 

Technical University of Moldova, Chisinau, Rep. of Moldova 

The Peierls structural transition in quasi-one-dimensional (Q1D) organic crystals of 
tetrathiotetracene iodide (TTT2I3.1) is presented in the 3D physical model. A more complete physical 
model of the crystal is applied, which takes into account two the main hole-phonon interactions. The 
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first interaction is similar to that of deformation potential and is determined by the variation of the 
transfer energy of a carrier from one molecule to the nearest one, caused by acoustic lattice 
vibrations. The second interaction is of polaron type and is determined by the variation of the 
polarization energy of molecules surrounding the conduction electron caused by the same acoustic 
vibrations. The scattering on structural defects is also taken into account, and it is shown that this 
interaction is crucial for the explanation of the Peierls structural transition in these crystals. 
Analytical expression for the polarization operator was obtained in random phase approximation. 
The method of retarded temperature dependent Green function is applied. The numerical 
calculations for renormalized phonon spectrum, (qx), for different temperatures are presented, 
where qx is the projection of the phonon wave vector along conductive chains in x direction: 1) when 
the interaction between transversal chains is neglected (qy = 0, qz = 0) and 2) when interactions 
between the adjacent chains are considered (qy  0, qz  0). In both cases, the Peierls critical 
temperature is determined. In [1] the same dependences for 2D physical model are presented. It is 
demonstrated that the hole-phonon interaction and the interaction with the structural defects 
diminish (qx) and reduce the sound velocity in a large temperature interval. 

[1] Silvia Andronic, Anatolie Casian, Metal-insulator transition of Peierls type in quasi-one-
dimensional crystals of TTT2I3. Advances in Materials Physics and Chemistry, 2017, vol. 7, nr. 5, p. 
212-222. doi:10.4236/ampc.2017.75017 
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In the past few years, great interest has been attracted by the design and synthesis of metal-
organic frameworks not only because of their intriguing topological diversity but also because of 
their potential applications as functional materials in the fields of luminescence, catalysis, 
magnetism, nonlinear optics, gas storage, and so on [1]. Meanwhile, many polynuclear Cd(II) and 
Zn(II) compounds have exhibited promising luminescent properties, especially with the ligands 
containing hetero-aromatic rings, that can effectively enhance the fluorescence emissions of 
coordination polymers (CPs) and are currently of interest in the development of fluorescent materials 
[2]. Our research includes excitation and emission experiments and study of luminescent properties 
for a new series of Cd(II) and Zn(II) CPs in comparison with the used ligands. Six single- and 
double-pillared 1D and 2D CPs with the compositions [Cd(bdc)(H2O)2(dmf)2]n (1),
[Cd2(suc)(sucH)2(nia)4]n (2), {[Cd(adi)(iso-nia)2].(dmf)}n, (3), {[Zn(mal)(nia)(H2O)].dmf}n (4), 
Zn(mal)(iso-nia)(H2O)]·dmf}n (5), {[Zn(mal)(S-nia)(H2O)].dmf}n (6) (where malonic acid=H2mal, 


