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ON COMPETITION IN RECEIVING CRYSTALLIZED MATERIAL AND 

FEEDING ZONES OF WHISKERS SILICON FROM THE GAS PHASE 

 

V.A. Nebol'sin*, A.Yu. Vorob'ev, N. . Svaykat, A.S. Samofalova, 

A.N. Korneeva  

 

Voronezh State Technical University, Russian Federation,  

394026, Voronezh, Moscovsky prospect, 14 

 

*Corresponding author: Valeriy A. Nebol'sin, E-mail: vcmsao13@mail.ru 

 

The phenomena of diffusion-controlled growth of whiskers silicon associated with the 

molecular diffusion of silicon-containing components of the gas phase in the feeding zones 

around the vertices of the Nuclei are studied. It is shown that the feeding zones are regions of the 

gas phase in which the mass transfer of silicon-containing components, primarily SiHCl, occurs 

by the mechanism of molecular diffusion, and overlapping of feeding zones leads to competition 

of crystals in the production of crystallisable material from the gas phase. The radius of the feed 

depends on the gas flow rate and the size of the catalyst droplet at the top of the whisker. 

 

Keywords: whiskers, growth, gas phase, silicon, feed zones, catalyst 
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The results of studies on the use of oligomer from waste petrochemicals for the protec-

tive treatment of wood materials are presented. The dosage of the secondary expanded polysty-

rene in the oligomer from the by-products of polybutadiene production varied from 10 to 40%. 

The obtained wood-polymer composites of aspen were investigated for resistance to the action 

of water and moisture. The results indicate that the samples have increased strength properties 

and resistance to water and moisture. Thus, the integrated use of waste and by-products allows 

them to be disposed of and used for the protective treatment of wood products, which contri-

butes to improving the form stability and the service life of the products. 

 

Keywords: petrochemicals, waste, modification and processing of wood materials, oli-

gomers, water absorption, formostabilnost 
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In the article processes of formation of a structure of a ceramic brick on the basis of a loam 

of the VШЫШЧОгС КЫОК КЭ «rigid» and plastic method of molding are considered. The influence of 

humidity on shrinkage deformations, density and strength of raw material, physical and mechanical 

properties of fired ceramic samples is estimated. Uneven deformation of samples in the process of 

air shrinkage is shown with a «hard» molding method. It is established that the plastic molding me-

thod, in comparison with the rigid one, creates a raw structure characterized by uniform shrinkage 

de-formations during drying and firing that provides achievement of higher strength indicators of 

the burned-down products. 

 

Keywords: ceramic brick, hard plastic, and the ways form, humidity, UAH deformation 

strength at Sat 
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INVESTIGATION OF INFLUENCE OF TYPE AND DOSAGE 

SUPERPLASTIFIZIER ON THE STABILITY OF COMPLEX 

NANOADDITIVE BASED ON SiO2 
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Nanosized SiO2 particles was synthesized by hydrolysis and subsequent condensation of the 

water complex of sodium silicate crystals. Complex nanoadditive (CNA) composition nanoscale 

silica – superplatizer with varios dosage of superplazier different brand based on nanoparticles SiO2 

was obtained. Using the methods of physical and chemical analysis, identification of the CNA was 

carried out, and also their stability over time was studied. The optimal dosage of different SP brands 

was determined, which makes it possible to obtain nanosize SiO2 ЩКЫЭТМХОЬ (η ± 10 ЧЦ) КЧН ОЧЬЮЫО 

the stability of the obtained CNA up to 7 days from the moment of synthesis. 

 

Keywords: system SiO2-H2O, superplasticizer, complex nanoadditive, nanomodification 
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CORROSION PROCESSES IN THE MICRO 

ALUMINIUM WIRE GOLD ALUMINIUM ELECTROPLATING 
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*Address for correspondence: Spiridonov B. A. E-mail:b.a.spiridonov@yandex.ru 

 

Considered the requirements for reliability and durability of electronics products, including 

protection from micro welding of corrosion occurring under the influence of external factors – hu-

midity and temperature. It is shown that microarray the contact of aluminum with gold plating, used 

in the manufacture of transistors and integrated circuits, is not reliable, since destroyed due to oc-

curring corrosion processes. Found to be more promising and durable can be microsurvey contact 

aluminum wire with aluminum metallization obtained by electrolysis of xylol electrolytes. The in-

fluence of electrolysis, the cathode current density and duration, electrolye on the quality of the 

aluminum coating and the strength of their welding with aluminum wire. To optimize the process of 

obtaining Microware contacts developed a mathematical model adequate to the results of the expe-

riment. The optimum conditions of electrolysis. 

 

Keywords: reliability, bonding, corrosion, aluminum, wire, gold plating, xylene, electrolysis, 

the mathematical model 
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MODIFIED BIOSORBENTS FOR WASTEWATER TREATMENT 

 

L.V. Bryndina, K.K. Polyanskiy 

 

Voronezh state forestry engineering University. G. F. Morozov, Russian Federation, 

394006, Voronezh  

Voronezh branch of the Russian economic University. G. V. Plekhanov, Russian  

Federation, 394006, Voronezh 

 

The biosorptional wastewater treatment of meat processing plants using modified forms of 

biflagellate Str. chromogeness.g. 0832 is proposed. Conditions of cultivation of a microorganism 

are defined. The obtained experimental data indicate the effectiveness of Str.chromogeness.g. 0832 

cultivation with the addition of a flocculant of polyacrylamide (PAA) and coagulant AL2(SO4)3 to 

the nutrient medium in an amount of 0,003 %, which is expressed in an increase in the degree of 

wastewater treatment compared with the results obtained in the treatment of Str. chromogeness.g. 

0832 grown in an environment free of PAA and AL2(SO4)3. The study presents data on the influ-

ence of PAA and AL2(SO4)3 on the growth of the microorganism and the change in pH depending 

on the duration of cultivation. It was found that the maximum growth rate of Str. chromogeness.g. 

0832 on all nutrient environment is reached by 48 hours biosynthesis. At the same time, the accu-

mulation of microbial biomass was faster on the environment with the addition of PAA. A compara-

tive characteristic of the efficiency of wastewater treatment with modified forms of Str. chromoge-

ness.g. 0832 biosorbent is presented. The degree of purification of wastewater COD were 86.7 – 

92.7 % in dependence on conditions of biosynthesis. PAA and AL2(SO4)3 have a positive effect on 

the adsorption properties of actinomycete cells of Str.chromogeness.g. 0832. 

 

Keywords: actinomycetes, biosorbtion, wastewater treatment, flocculants 
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The article presents the main problems that arise when creating systems for the safe storage 

of hydrogen in the form of hydrides of nickel or aluminum. The mechanism of formation of metal 

structures (electrodes) for electrochemical production of aluminum hydrides is considered. It is 

shown that the formation of aluminum hydrides is most likely due to defects in the structure of met-

als. The hydrogen is pumped into the accumulator by electrochemical discharge of the hydrogen 

proton on the cathode with the formation of atomic hydrogen, which subsequently forms hydride 

compounds with the metal atom. The variant of a hydrogen battery based on electrochemical sys-

tems is investigated. As a basis, nickel was used as a material with a higher propensity to absorb 

hydrogen. The Nix-By-H (D)z composites have been electrochemically synthesized, in which, with 

an increase in boron content, the solubility of the included hydrogen improves. The investigations 

were carried out in the range of variation in the concentrations of atomic boron in nickel from 5 at. 

% up to 10 at. %, in this case, while maintaining the monolithic structure of the sample (without 

transition to the powder state), the hydrogen content in the alloys is approximately 600 cm3 / 100 g. 

The electrochemical composite Ni-In with a phase composition - Ni70In30, which has a structure 

providing the retention of the doped deuterium (hydrogen) is synthesized. It was shown that the hy-

drogen content in the experimental samples of the Nix-Iny-H (D) z composite determined by ther-

mal desorption is up to 5.3 wt. %, and the deuterium concentration of 2 at. D / at. Met was obtained, 

which confirms that the obtained composite has the ability to accumulate hydrogen and further pre-

serve it in the form of metallic hydrides. 

Key words: hydrogen, nickel, boron, indium, aluminum, intermetallides, metal hydrides, ac-

cumulation, storage, fine-crystalline structure, electrochemistry, structural defects, hydrogenation 
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        -
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        -
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         -

      ,  -
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    ,   -

 ,   « » .    

     .  
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  Д23, 2ηЖ. 

       , , -

,    .  ,     -

  NiH, NiH2  CrH [26, 27].      
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AlH3. 

 

  

 

       -
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  10-5
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         :  
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,     № 1 (16), 2018 

92 

 ΔP –  , . . .; m –  , ;  20η 

   . 

       

      Д28Ж. 

 :   (ik) 0,5 – 4,0 / 2;  -
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 0,1-1 / .      , -
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i  = 2 / 2
. 

 σТ-IЧ      -

     (  0,0η ).    

NiSO4×7H2O = 140 / ; σК2SO4×10H2O = 20 / ; IЧ2(SO4)3,  -
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     ,   -

    ,     –  -
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400° . 
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         -
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2.    . 

      ,  
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4.     ; 

5.     . 

       . 

1. . 
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     -    ,  

   ,     -

    .  

     

        -
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       , 

 ,  . 
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 , .       1 
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   . 

     

 ,      -   

,        . 

         

   : 
 

3
+
 – 2  → 

+
,                                             (8) 

 

H
+
+e → 

0
.                                                    (9) 

 

      -

   

 

Al
0 + 3 0

 → Al 3                                             (10) 

 

   .   +
   -

  (10-5й) Дζ1Ж,       

 . 

       -

        -

 ,      -

.        -



,     № 1 (16), 2018 

99 

 .     –  -

       .  

        

.         Cl
-
. 

   Д32Ж     , -

        : 
 

2 2  – ζ  → 2+ ζ +
.                                        (11) 

 

          -

    Al2O3,      -

 Al2O3: 

 

36 2

Al O

O H Al

Al O

 

 
    
  

.                                   (12)  

 

 Al
3+

       -

     : 
 

3

2 2

2 2

2 2

3

H Cl

H Cl

H Cl

H

O
Al Cl Al

O

O OH H
O OH H
O OH H




 




 
    
  


 
  .                (13) 

 

        

,    ,   Al
3+

 ,  -

,  .       

       .  

     ,    

  .     -

     . 

     .    

         



,     № 1 (16), 2018 

100 

O2,    .   -

    .  ,   

      E1  E3   (E1, E2, 

E3).        

       . -

      

  ,     . 

        -

          

      . .   -

   ,        

 .   ,   -

    ,     -

  –   . 

       –

          -

 .      -

     ,    

   ,    

,      .  , 

        

,        -

 , ,  1η0  2η0° .     -

       ,   

     ,     

  .   ,   

    ,    

      

 ,      .  



,     № 1 (16), 2018 

101 

     σТ-B  σТ-IЧ   -

,      -

  .    
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 , ,  .   

       -

    -   . 
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   ,  ,     . 

    7 . %     

  ,       

,      ,   
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  Ni-B           -
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    ζ6°    : 3σТH2 → Ni + 

2NiH + 2H2 [45]. 
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    ,   , , -
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   Ni-In .   -

 In2(SO4)3   ζ /     – Ni70In30. 

     . 2.  -

   In2(SO4)3    2 /     

,          . 

     (III)    2 /     

     : InNi2, InNi3, In3Ni2, -
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  Ni-In [46]. 

       30 . % In  

  ,   In-
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 2 

      –   
   

 
 

 
In2(SO4)3 
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N
i 
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i 2
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3
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2

7
N

i 1
0
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N
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1 2 24 + + + + + - - 
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3 8 45,6 + + + + + + + 
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The article deals with the actual problems of Russian legislation on the allocation of land for 

roads, namely considered 717 Decree of the Government of the Russian Federation, its advantages 

and disadvantages, as well as other legislation and particular cases of judicial practice on the seizure 

and reservation of land for roads. 
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