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INFLUENCE OF OZONATED WATER ON AGRICULTURAL
CULTURES GROWTH

A.C. MOCNEAGA!, P.G. LOZOVANU, V. NEDEFF?

postgraduate  student, Department of Theoretical Physjcs Moldova  State
University,Chisinau REPUBLIC OF MOLDOVA
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Theoretical PhysicdMoldova State Universitg€hisinau REPUBLIC OF MOLDOVA
3professor PhD, Department of Mechanical Engineering and EnvironmeB&tagineering
AVasile Alecsandri o University of Bactu, ROMA
"emait alisa.mosneaga@mail.ru

In the context of social, economic and ecological current global trend, there is a
tendency crossing in an increasingly highercpat, from the system of industrial
agriculture, the supra intensive one, to ecologic agriculture systems.

It was established that the use of ozone, with low concentrations, mixed with
various gases bring positive results, like faster growth and develomhéme root
system of plants, better adaptation to stressful environmental conditions, greater
resistance to diseases, the yield increase and improving the quality of cultures [1,2].

The purpose of this work is to study the influence of ozonated wwaitérJow
concentration of ozone, as bgtimulating and unstressed factor for cultures of wheat
and corn, in order to study the manifestation and their growth.

In order to prepare the ozonated water, was used the electrochemical method.
Therefore, oxygentdow pressure was passed through a quartz tube in which were
installed two electrodes connected to 10 kV voltadee concentration of ozone in
the mixture was determined by the flow rate through the oxygen the tube which was
dissolved in water later. Fagxperimental tests, initially water was cooled to a
temperatureofil8 A C and maintained for 24 h.
of ozone in the water was measured by iodometric titration method.

Lately, water ozonization is used owed to its po&troxidizing and solubility,
to neutralize harmful products in the water. Ozone oxidizes decomposition of protein
products, thus reducing the organic load in the water, which will turn weaker
products, like nitrite (N@), that are toxic, into N nitrates [3].

For experimental tests were prepared samples of wheat and maize. For the
purpose of treating was used ozonated \
seeds were maintained for 30 minutes in ozonated water, later they were placed in
enclosires, prepared in the following way: on pressed soil were placed on few layers
of gauze and over has been arranged seeds. After germination they were placed into
the soil. During growth were evaluated growth dynamics and the root system
compared with theontrol sample. Growth dynamic is presented in Fig. 1. From
dependence of average height of time function of the try enclosures and those treated
with ozonated water for corn and wheat crops, was determined that, at the initial
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growth phas€48h) are nohighlights pronounced the difference between the control
sample and treated seeds for both cultures.
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Fig. 17 crop growth dynamics:acorn; bi wheat

After 72 h appears relatively a small difference, but which continue toigighl
gradually. The same results were obtained for 7 series of samples. For comparative
study, in Fig. 2 are presented control plant, and the treated plant 288 hours after
planting in soil.

1

Fig. 21 The image corn crop development after 12 dalsoftrd (strain 17.2 cm, 11.9 cm
root), 21 treated (strain 26 cm, 12.2 cm root)

Control plant height is 8.8 cm smaller than the treated plant. For samples
investigated it was determined that the average difference between the control and
treated plant is 34% i he results demonstrate that seed treatment with ozonated water
contributes to increase germination and improve the growth rate of the studied
cultures, which reflects positively on the productive potential, plants presenting
vigorous strains and a wellwdsoped root system.
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IRON ORE CONCENTRATE PRODUCTION FROM TAILINGS BY
CHEMICAL REDUCTION WITH STARCH

V.P. PONOMAR’

! Ph.D. studentM.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation
of NASU, Kyiv, Ukraine
* email: vitaliyponomarvp@gmail.com

Nowadays, resources of higinade iron ores and the ones that can be enriched
easily (e.g. magnetite quartzite) are almost gone for most deposits. That's why there is
an increasing pressure regarding iron ore concentrates production fregrade
oxidized iron ores (e.g. hematite quartzite) and from-pwtessing gangue (e.g.
tailings). It is important to emphasize that production of iron ore concentrates from
low-grade oxidized iron ores and gueocessing gangue, are typically quite ajher
in comparison with production of the higfnade iron ores. It is because higitade
iron ores, in most cases, are located at big depths. Sincgtaida iron ores that are
situated near the surface, as a rule, are already extracted or absentsaké¢hieme,
production of competitive ore concentrates from -gnade oxidized iron ores and
iron-processing gangue causes significant difficulties because of insufficient
development of the necessary technologies.

Transformation of goethite or hematite maagnetite with different reducing
agents (coal [1], hydrogen [2], carbon monoxide [3], biomass etc. [4] at increased
temperaturesopen many opportunities for the different applications. Therefore,
number of investigations of magnetizing roasting of oxidiz®n ore (containing
hematite and goethite) that leads to formation of magnetic iron oxides (mainly
magnetite that is suitable for magnetic separation) has been conducted in order to
develop new technologies of legrade oxidized iron ores beneficiation.
Nevertheless, the most suitable methodology of the chemical reduction of the iron
oxide with low roasting temperature and low energy consumption requires many
improvements.

The aim of this work was to investigate the phase transformation of weakly
magnett iron minerals from tailings (Kryvyi Rih region) to a strongly magnetic
magnetite in the presence of starch for the iron ore concentrate production.

The investigated sample was <coll ecte
This sample mainly consistedf quartz and hematite. The initial and obtained
samples were investigated by the methods ofRay Diffraction (XRD),
magnetometry, and thermomagnetic analysis. The initial samples were mixed with
the 4 wt. % of starch (A Cwardsithis hiature (6;4 c t |
0,5 g) was used for the following thermomagnetic analysis using quartzeactor,
isolated from the atmospheric oxygen«M,=4 cnt) , under heating
The rate of sample heating/ cooling was
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Heating of tle sample mixed with the starch caused the increasing of the
magneti zation at the temperature of 3
magnetic phase (fig. 1a). Decrease of the magnetization after the maximum (T~530
AC) at heati ng @sertrangtioni o newlyufermet ferromdgreticp h
phase into paramagnetic state. It is shown at cooling curve that magnetization of the
sample increases considerably due to the new phase of magnetite, hence, the shape c
cooling curve is determined by the tenmgtare variation of the exchange energy.
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Fig. 11 Thermomagnetic curvea:l tailing reduction with starclhi analyzing the obtained
sample.

The second thermomagnetic runnglyzing) of obtained sample (fig. 1b)
Il ndicates only one strong magnetic pha
close to Curie temperature of pure magil
confirmed by XRD measurements (data not shownjerAfeduction, the main peaks
of magnetite were detected in the sample (characteristic peaks-wiighad c i ng 2. ¢
2.52 i, 2.09 i, 1.61 |, 1.48 ) while
Therefore, the hematite partly transformed to magnetite@atat i ng t o 650
presence of starch; the characteristic peaks of quartz were stable after heating.
Saturation magnetization of tI/kg sampl e

The chemical reduction of tailings from Kryvyi Rih region at heatmmgt6 5 0 A C
in the presence of starch led to the transformation of hematite to magnetite with Curie
temperature of 568 AC. Being suitable
magnetite is useful for the development of the new technology of the iron ore
concentrate production from tailings.
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