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At present, utilization of heavy metals from liquid and solid technogenic environments which represent a serious 
danger to the environment and human is a very urgent task. An important condition for the development of high 
technologies is to obtain under utilization the products that can be further used in various industries.  

Nickel is one of the most valuable and, at the same time, the toxic metals; it is contained in waste solutions and rinse 
waters of galvanic and metallurgical industries. In some cases, the approach that allows to extract nickel from 
industrial environments in the form of metal is a very effective. Methods that allow to carry out this process are not 
numerous: electrolysis, reduction by hydrogen, potassium or sodium borohydride, hydrazine. All of these methods 
have both advantages and disadvantages, including the need for special equipment and high cost. Besides, all of the 
methods require a pretreatment step in which the concentration of nickel (II) is increased. The reduction process flows 
with high efficiency (99% and more) only in narrow concentration interval. 

The present study investigates the cementation of nickel from ammoniacal solution by using aluminum powder in 
order to increase the cementation rate, as the friction removes passivating layers on the aluminium particles, thus 
allowing it to be a more powerful reducing agent. 

It was found that nickel recovery process occurs in a narrow pH range - 11.0-12.0. Its lower limit is limited by the 
occurrence of an incomplete process that seems to be associated with the appearance of an oxide film on the free 
aluminum surface and the termination of its dissolution. The upper limit of the interval due resistance of 
amminocomplexes of nickel (II) in an alkaline medium. It was shown that there is considerable recovery for the first 5 
min, after which recovery decreases steadily and improves to 99.9% after 15-20 min. Beyond 30-40 min however the 
process is attenuated. It should be noted that the highest rate of reduction reaction of nickel (II) is observed during the 
first two minutes.  

It was also found that the rate of recovery of nickel (II) significantly affects the amount of aluminum, the amount and 
condition of the surface, and - the amount of alkali. The degree of separation of nickel reaches 99.9%. The speed and 
depth of the process are virtually independent of what kind of anions present in the solution: chloride or 
tetraoksosulphate. 

The resultant precipitate consists of metallic nickel and aluminum. Their quantitative ratio determined by the initial 
amount of nickel (II) and aluminum powder in the reaction mixture. Aluminum from the precipitate can be removed 
Лв ТЭs НТssШХvТЧР ТЧ КЧ КХФКХТ, ЭСОrОЛв ШЛЭКТЧТЧР pЮrО α-nickel with a predetermined size of particles. The particle size 
of the obtained samples can be adjusted by selection of the initial aluminum particles, and assignment time of 
precipitate alkali etching. Such obtained metal has high catalytic activity, comparable to that of the Raney metals.  
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The formal kinetics of decolouration of the reactive industrial dyes - Reactive Orange 16 and Reactive Blue in  
systems of the type S – H2O2 – h, S – Fe2+- H2O2 – h, S – Fe2+- H2O2 – h-AAS (in weak acid medium) has been 
studied. Mercury-deuterium high-vШХЭКРО ХКЦp «ȾɊɌ – 1000» Кs К sШЮrМО ШП UV СКs ЛООЧ ЮsОН. TСОrО СКvО ЛООЧ 
defined optimal concentration conditions of the decolouration of the dyes in the systems used. Addition of an oxidizer 
and a catalyst increases the decolouration effect in the cases of both dyes. The rate of the decolouration in the S – 
Fe2+- H2O2 – h systems as a function of the concentrations of the substances has been determined: 

W1=χ1[Fe2+]0,4[H2O2]0,4[RO 16]0,9 

W2ţχ2[Fe2+]0,5[H2O2]0,3[RA]0,5 
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According to the results that has been obtained we concluded that the mechanisms in the systems mentioned are 
considered to be ion-radicalic, there have been proposed the schemes of the oxidation processes. The first step is the 
decomposition of the light-sensitive dye, but the second step is the generation of OH-radicals in the systems used, 
which are the main particles involved in the dye oxidation: 

1. S + СȞ →S* (ХОЮМШ-form dye) 

2. H2O2 + СȞ → β OH˙ 

γ. S + OH˙ → P 

4. OH˙ + H2O2 → HO2˙ + H2O. 

The decolouration degrees in these systems increase in the following order:  

                                                S– h    S – H2O2 – h  S – Fe2+- H2O2 – h 

COD (chemical oxygen demand) and general degree of mineralization of these dyes have been determined by two 
similar methods, both based on the dichromate oxidability. It has been found that ability of H2O2 is enough for waste 
water treatment from colorants, but for the elimination of surfacЭКЧЭs ТЭ’s ЧОМОssКrв ЭШ ЮsО ЭСО Photo-Fenton system. 
Also there has been established the oxidation degree in the mixed systems containing 4 reactive dyes after COD value 
in the mentioned systems. Good results of oxidation in range of MPC (maximum permissible concentration) are 
achieved in this work both for systems S – H2O2 – UV and S – Fe2+- H2O2 – UV not for in S – Fe2+- H2O2 – UV- AAS.  
Mineralization degree measures achieve values up to 97%. According to the rezults obtaned in the Photo-Fenton 
system, the oxidation of these dyes in water solutions at the acid pH can be used for the pretreatment of the waste 
waters from the textile industry. 

There have been detected the mane products of the oxidation in the systems examined by FTIR spectroscopy and 
HPLC chromatography methods. The main product of the oxidation in the S – H2O2 – UV systems are: sodium 
butyrate, methacrylic acid, 3-octanone, catethol, 2-methyl-1-nitro-propane, 4-hidroxy-3-hexanone, 2-dimethyl-2-
hexanol, sulfoxide. 
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While the role of chemical traits in mediating community dynamics seems relatively evident, the study of the effects 
of chemical information on the general attributes of communities and forest ecosystems as complex systems provides 
new opportunities for ecological synthesis and the generation of integrative hypotheses. 

Chemical ecological studies of plant – insect interactions provide support for this view. Specifically, when the 
chemical information landscape is altered through phenotypic or genotypic manipulations of one or multiple 
components in the interaction network, there are significant consequences for community dynamics. The most 
effective way to deal with forest pests is integrated pest management. Prevention may include proper tree, variety and 
site selection, natural regeneration, and planting and thinning practices that reduce pest populations and favour 
sustainable control by natural enemies.  

The incorporation of chemical ecological concepts and approaches provides opportunities to discover and manipulate 
the mechanisms that mediate complex ecological interactions, to reveal hidden patterns not obtainable using 
correlational studies, and to frame novel, testable hypotheses for how such interactions evolve. The chemical ecology 
approach leads not only to a deeper understanding of ecological principles, but provides us with tools to address the 
urgent ecological problems. 

For suppression, mechanical control, biological control through the use of natural enemies and biopesticides, or other 
sustainable control methods are preferred over synthetic pesticides. Just as chemical agents are important in shaping 
natural communities and ecosystems, they play crucial roles in the interactions occurring in human-managed systems 
such as agriculture and forestry. 
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