
0 

 

     

   
  

 . .  

( . є є )  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

„   – 2014” 
  -    

3  β014  

. є є  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

є є , 2014 



 1 

 
     

   
   . .  

( . є є )  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

„   – 2014” 
  -    

3  β014  

. є є  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

є є , β014 



2 

  – 2014 μ  . .- . . 3 . β014 ., . 
є є . /  . .  – є є  μ . -  . . -

 . .  ( . є є ), β014. – 135 . 
 
 
 
 
 
 

 : 
   , . . ., .  . .;  

  ’  , . . ., .  . .  
 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
®    . .  ( . є є ) 

 

http://www.sti.lg.ua/


 

3 

 

 . .     .................................................. 6 

Paulus Matchayi CURRENT STATUS OF PETROLEUM INDUSTRY IN NAMIBIA .......................... 10 

 . .,  . .      
  ..................................................................................................... 12 

 . .        
 ................................................................................................................................................ 14 

 . .      
  βІЇ+ 2 βІЇ2     ............. 15 

 . .     ІЇ  
     ............................................................... 17 

 . .      ........ 19 

 . .   SЇ2  SЇ3  Є   
 ....................................................................................................................................... 20 

PHILIPS TOBENNA USING THE AEROSOL OF SIO2/ZRO2 CATALYST NANOPARTICLES TO 

OBTAIN GASOLINE AND DIESEL FROM VACUUM GASOIL.. ............................................................ 22 

 . .,  . .    -

        ...................... 25 

 . .,  . .,  . .    
 ,    

 ....................................................................................................................................... 27 

 . .      
      ........... 28 

 . .,  . .   -  
 Є   ................................................................................ 32 

 . .      
  ............................................................................................ 33 

 . .    
      ................... 35 

 . .,  . .     
  ..................................................................................................... 37 

 . .     
     ..................................................... 39 

 . .      
      ............................................. 42 

 . .,  . .      
     .  ........................................ 43 

 . .,  . .     
  9β ................................................................................................................................. 44 

 . .,  . .     
      .......................................................... 45 

 . .,  . .. –    .  
 –  .............................................................................................................. 47 



4 

 . ., -  . .    
-   ................................................................................................... 50 

 . .,  . .     
  ....................................................................................................... 52 

 . .,  . ..      
.    ............................................................... 54 

 . .,  . .  Й     
................................................................................................................................................................ 56 

 . .     ... 57 

 . .   .................................................................................. 59 

. .     ........................................ 62 

 . « »  ...................................................................................... 63 

 . .  μ   ............................... 64 

 . .       ...................... 66 

 . .,  . .,  . .   
 ,        ......... 66 

 . .,  . .,  . .      
 μ   -   . 67 

 . .    ........................................ 69 

 . .  Ё      
      

  ............................................................................................................... 70 

є  .    «REδATIVE» ....................................................................... 73 

 . .       
.................................................................................................................................. 74 

 . .     
     ..................... 75 

 .    -   
   ..................................................................................................... 75 

 .        . 77 

 . .        

'Є  ..................................................................................................................................................... 78 

 . . .     

 ............................................................................................................................................. 80 

 . . '      ................... 81 

 . .       VHDδ .................. 82 

 . .      
    ...................................................................................... 83 

 . . -     ........................................... 85 

 . .  –     .. 87 

 . .  –   ............................................................................. 88 

 . .  АEB-       
   .............................................................................. 89 



 

5 

 . .       εЇЇDδE ........ 91 

 . .      ....................... 92 

 . .,  . . ON-δIІE ,     
    ................................................................................................. 94 

 . .  -    
   .................................................................................................. 96 

 . .      
      ............................... 98 

  .     ’Є   
 .............................................................................................................................................. 99 

є  . . « »  « »μ     ................ 101 

 . .     
Є  ................................................................................................................................. 103 

 .       ................................ 105 

 . .       
 Є  ...................................................................................................................... 107 

 . .       
Є  .................................................................................................................................. 109 

 . .     
      Є  ...................................................... 112 

 . .      
 ........................................................................................................................................ 115 

 . .      
    ...................................................................................................... 116 

 . .      
 Є  .............................................................................................................. 118 

  . .      ................. 120 

 . . «  »     
  .......................................................................................................................... 122 

 . .      
      ................................... 123 

 . .      
     ............................................................................................................ 125 

 . . -     «  
»  ........................................................................................................................... 127 

 . .      «  
 « »   μ   .......... 129 

 Є.      

Є    SАЇT-  ...................................................................... 131 

 

 



  

 

6 

    
 . .,  -1γ ν 

  . . . .  . . 
   . .  

А   
,   –    .     

  6  Cr (0,1 %).Д1Ж        
,      .    

       .     
є    ,      

є        . ,   
  ,    ,     

 .       ,   -

,           
     . 

 ,      є  
            

  . 
  

1.       ν 
2.      ν 
3.     (6+)  -    
   . 

   
 -      4-     

  . . єє     β4. є    
CЫ ( . CСЫШЦТЮЦ).    (CAS- μ 7440-47-3) -   

-  .      .  
  

 є   ,    .  (0) є 
  4Ь1γН5.  є    , 

 +γ є   ,    +γ  +6  ,  
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http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81
https://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%85%D1%96%D0%B4%D0%BD%D1%96_%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%B8
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B4%D0%B3%D1%80%D1%83%D0%BF%D0%B0_%D1%85%D1%80%D0%BE%D0%BC%D1%83
https://uk.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D1%96%D1%82%D1%80%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%81%D0%B8%D0%B2%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%91%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%91%D0%BE%D1%80%D0%B8%D0%B4%D0%B8
https://uk.wikipedia.org/wiki/%D0%92%D1%83%D0%B3%D0%BB%D0%B5%D1%86%D1%8C
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D1%96%D0%B4
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%BC%D0%BD%D1%96%D0%B9
https://uk.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D1%96%D1%86%D0%B8%D0%B4%D0%B8
https://uk.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
https://uk.wikipedia.org/wiki/%D0%9D%D1%96%D1%82%D1%80%D0%B8%D0%B4%D0%B8
https://uk.wikipedia.org/w/index.php?title=%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D1%85%D1%80%D0%BE%D0%BC%D1%83_(II)&action=edit&redlink=1
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  (+3) 
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 CЫβЇγ    : 

 
   (III) є       : 

 
    (III)       
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   є      (III)    ,   
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  (+4) 
     (VI) CrO3    

   (IV) CrO2,  є   є  . 
    є CЫF4,   CЫCХ4 є   
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  (+6) 

  +6 є    (VI) CЫЇ3    
,   є .    —  H2CrO4   

H2Cr2O7.     μ       

 . 
  (VI) CЫЇ3 є   є      

 .   ,  є     є 
   μ  H2CrO4,  H2Cr2O7   

    H2CrnO3n+1.    
є    ,   μ 

https://uk.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC#cite_note-14
https://uk.wikipedia.org/wiki/%D0%9B%D1%83%D0%B3_(%D1%85%D1%96%D0%BC%D1%96%D1%8F)
https://uk.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC_(III)_%D0%BE%D0%BA%D1%81%D0%B8%D0%B4
https://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B0_%D1%81%D1%84%D0%B5%D1%80%D0%B0&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D1%83%D0%BD%D0%B8_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%96
https://uk.wikipedia.org/w/index.php?title=%D0%A5%D1%80%D0%BE%D0%BC%D1%96%D1%82%D0%B8&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://uk.wikipedia.org/w/index.php?title=%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D1%85%D1%80%D0%BE%D0%BC%D1%83_(VI)&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D1%85%D1%80%D0%BE%D0%BC%D1%83_(IV)&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B5%D1%82%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%85%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B0%D1%82%D0%BD%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://uk.wikipedia.org/w/index.php?title=%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D0%B2%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%94%D0%B8%D1%85%D1%80%D0%BE%D0%BC%D0%BE%D0%B2%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0&action=edit&redlink=1
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  (VI) —  , μ 
 

    ,     
 ( ) ( . .  )    

   CrO5L (L —  ),  є   
 ν   є   . 
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. 1.   

https://uk.wikipedia.org/w/index.php?title=%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%8C%D1%84%D1%80%D0%B0%D0%BC
https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D1%96%D0%B1%D0%B4%D0%B5%D0%BD
https://uk.wikipedia.org/w/index.php?title=%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82_%D0%B1%D0%B0%D1%80%D1%96%D1%8E&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D1%96%D0%B9
https://uk.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B8%D1%81%D0%BD%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC_(VI)_%D0%BF%D0%B5%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B4
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 μ 
1)  ν 
2)   . 
3)            

. 
  

1.         ν 
2.         

     . 
3.        .  

       .  
   

1) EЦЬХОв, JШСЧ (β001). «CСЫШЦТЮЦ». Nature's Building Blocks: An A-Z Guide to the 
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CURRENT STATUS OF PETROLEUM INDUSTRY IN NAMIBIA 
Paulus Matchayi, Group: -12iH 

Scientific director of SA Kudryavtsev, PhD, Associate Professor  

Technological Institute of East-Ukrainian National University named after V. Dahl 

(Severodonetsk) N Ukraine. 

Namibia is a dynamically developing state-oriented industrial production. One of the main 

industries of Namibia is the extraction and processing of oil. The effectiveness of this industry 

depends on the replenishment of the state budget of Namibia and welfare more than half of its 

citizens. Therefore, the development of industrial technologies for the extraction and refining of 

oil is an important task in Namibia, for which it is necessary to attract qualified scientific and 

technical staff. The government of Namibia under the guidance by the Ministry of Mines and 

Energy has regulated companies applying for licenses in Petroleum industry to ensure that they 

employee Namibian citizens that have the qualification in such field and also offer training to 

ensure the citizens have much knowledge about the mineral. The conferences conducted by 

Namibian Petroleum Agency have attracted many major petroleum investors from different 

МШЮЧЭЫТОЬ ЭШ ТЧЯОЬЭ ТЧ ІКЦТЛТК’Ь СТРС ЪЮКХТЭв ЩОЭЫШХОЮЦ КЧН РКЬ ЛОТЧР ОбЭЫКМЭОН ТЧ ЭСО МШКЬЭКХ 
region of the country.  

Offshore exploration began in 1968 when the area was held under concession by various 

operators and resulted in the discovery of the Kudu gas field by Chevron in 1973. For political 

reasons, further exploration and appraisal work was halted until 1987-1988 when the forerunner 

of the current state oil company, National Petroleum Corporation of Namibia (NAMCOR), 

https://uk.wikipedia.org/wiki/International_Standard_Book_Number
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/0-19-850340-7
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/5724511630
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/5724512130
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/5724512130
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9_%D0%A1%D0%B8%D0%BB%D1%8C%D0%B2%D0%B5%D1%81%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2,_%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9_%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikisource.org/wiki/%D0%AD%D0%A1%D0%91%D0%95/%D0%9E%D0%B7%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C_%D0%91%D1%80%D0%BE%D0%BA%D0%B3%D0%B0%D1%83%D0%B7%D0%B0_%D0%B8_%D0%95%D1%84%D1%80%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C_%D0%91%D1%80%D0%BE%D0%BA%D0%B3%D0%B0%D1%83%D0%B7%D0%B0_%D0%B8_%D0%95%D1%84%D1%80%D0%BE%D0%BD%D0%B0


  

 

11 

drilled a series of appraisal wells. Further exploration did not resume again until after Namibia 

achieved independence. The first bidding round was opened in September 1991 and attracted 

exploration to the northern area of the offshore and to two blocks in the extreme south. The area 

between Walvis Bay and Luderitz was excluded in the first round because of issues relating to 

sovereignty (subsequently resolved). In 1992 Namibia awarded its first blocks to Chevron, Sasol, 

Ranger and Norsk Hydro. 

Tullow holds a 90% operating interest in License 005, Area 2814A offshore Namibia which 

includes the Kudu gas field. In July 2004 the Group concluded a Joint Development Agreement 

for the development of the Kudu field as part of a gas to power project. The Project involves the 

offshore development of the Kudu gas field by Energy Africa and NAMCOR, and the piping of 

gas to shore for treatment and delivery to an 800MW power station to be developed and 

commercially operated by NamPower in the vicinity of Oranjemund. 

In August 2004 the government of Namibia signed a Reconnaissance License with hunt Oil 

ПШЫ ЭСО ЫТРСЭ ЭШ МКЫЫв ШЮЭ ЩОЭЫШХОЮЦ ЫОМШЧЧКТЬЬКЧМО ШЩОЫКЭТШЧЬ ТЧ ЭСО δüНОЫТЭг BКЬТЧ, ШППЬСШЫО 
Namibia. The license covers approximately 48,000 square kilometers (11.86 million acres) of the 

offshore part of Namibia, west of the town of Luderitz. The water depths in the License range 

from 200m to 3000m. 

In March 2005 EnerGulf Resources entered into a Memorandum of Cooperation (MOC) 

with National Petroleum Corporation of Namibia to establish a working relationship with regard 

to joint ventures in oil and gas exploration, development and production opportunities in 

Namibia, in particular Block 1711, and gas to liquids and related opportunities. Under the terms 

of the MOC, NAMCOR has granted to EnerGulf an option for up to 25% of NAMCOR's interest 

in Block 1711. ). Block 1711 is situated in the Namibe Basin off the northern coast of Namibia 

along the international boundary with Angola. 

Namibia has a fledgling upstream industry with probably more gas than oil potential. It has, 

however, a very well established downstream oil-marketing infrastructure. Historically the 

country has always been closely tied to South Africa and the downstream industry was for many 

years treated as an extension of the South African system with industry data still coordinated by 

Caltex South Africa. 

Namibia is underexplored with seven onshore and eleven offshore wells. The only 

significant discovery to date has been the Kudu gas field operated by Shell. 

The legal framework governing the exploration for, development and production of 

petroleum in Namibia is set out in the Petroleum (Exploration and Production) Act, 1991 (the 

"Petroleum Act"), the Petroleum (Taxation) Act, 1991 (both as amended principally by the 

Petroleum Laws Amendment Act, 1998) and the Model Petroleum Agreement 1998. 

The state-owned National Petroleum Corporation of Namibia (NAMCOR) is the national oil 

МШЦЩКЧв. TСТЬ ПЮЧМЭТШЧЬ КЬ К ЩКЫЭ ШП ЭСО εТЧТЬЭЫв КЧН аШЫФЬ аТЭС ТЭ ЭШ ЩЫШЦШЭО ЭСО МШЮЧЭЫв’Ь 
acreage. It also acts as an advisor on national petroleum policy and has the capacity to act on 

behalf of the state as its commercial arm. The Ministry of Mines and Energy (MME) regulates the 

Namibian oil industry. 

Upstream 
Namibia appears to have a greater potential for gas than for oil. Offshore exploration started 

in 1968 and resulted in the discovery of the Kudu gas field by Chevron in 1973. For political 

reasons, further exploration and appraisal work was halted until 1987-1988 when the forerunner 

of the current state oil company, National Petroleum Corporation of Namibia (NAMCOR), 

drilled a series of appraisal wells. 

Subsequently all licenses, with the exception of block 2814A, were relinquished. Namibia's 

third petroleum licensing opened in October 1998. Unfortunately, no bids were received and 
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Namibia converted to an Open Bidding System. Following this conversion, in June 2000, Block 

1711 was awarded to Vanco Energy who immediately started a 3-D seismic survey of the basin. 

Downstream 
The downstream industry in Namibia is well established and closely linked with that of 

South Africa. There are five main companies that distribute and market fuel products in Namibia: 

BP, Caltex, Total, Engen and Shell. Since 1999, Mobil Oil SA has set up a lubricants 

distributorship with head offices in Walvis Bay. Pricing in Namibia is strongly linked to the 

South African market as Namibia is a member of the South African Customs Union. 

The Petroleum Products and Energy Act, 1990 controls activities in the downstream sector. 

National Petroleum Corp. of Namibia (Pty.) Ltd. is engaged in the reconnaissance, 

exploration, and production of onshore and offshore petroleum resources in Namibia. It also acts 

as an adviser to ministry of mines and energy, and assists them in monitoring the exploration 

activities of licensees. In addition, the company operates a fuel depot in Otjiwarongo. National 

Petroleum Corp. of Namibia (Pty.) Ltd. was formerly known as Swakor. The company is based in 

Windhoek, Namibia. Oil and gas exploration is in an early stage in Namibia, with only 17 wells 

НЫТХХОН ЭШ НКЭО. ІКЦТЛТК’Ь ХКЫРОЬЭ МШЦЦОЫМТКХ СвНЫШМКЫЛШЧ НТЬМШЯОЫв, ЭСО ЇЫКЧРО BКЬТЧ KЮНЮ РКЬ 
field, is, however, estimated to hold 1.3 trillion cubic feet of proven reserves, with gas production 

expected to start in 2015. International oil companies involved in the upstream oil and gas sector 

in Namibia include Tullow, BP, HRT, Serica Energy, Chariot Oil & Gas, Eco (Atlantic) Oil & 

Gas, Petrobras, Itochu and Gazprom.   
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USING THE AEROSOL OF SIO2/ZRO2 CATALYST NANOPARTICLES TO 

OBTAIN GASOLINE AND DIESEL FROM VACUUM GASOIL 
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Summary 

From the experiments conducted, it is reported that aerosol nanocatalysis technology can be 

used to implement new high catalytic cracking process to produce gasoline and diesel fuel from 
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vacuum gas oil. It was established from this study that at a low temperature of 300oC, the catalytic 

cracking of vacuum gas oil can be achieved using aerosol nanocatalysis technology. 

Introduction 

Catalytic cracking currently is the most important process used in the petroleum refinery 

processing. It also plays a key role in an integrated refinery as the primary conversion process of 

crude oil to lighter products. Within the next two decades, the fluid catalytic cracking (FCC) process 

will likely be used for the production of biofuels, and possibly for reducing CO2 emissions. 

The main purpose of FCC is to convert high boiling petroleum fractions (called gas oil) to high 

value transportation fuels (gasoline, jet fuels and diesel). The FCC feedstock is often the gas oil 

portion of crude oil that commonly boils within the temperature range of 350–5500C. 

In the 60s of the past century, the high activity of zeolites in cracking reactions was discovered . 

In this regard, cracking processes incorporated the use of catalyst with Y-zeolite content (Me2/n O. 

Al2O3. xSiO2 . yH20) not more than 20% wt, which resulted in a significant growth of the yield of 

desired products, especially at the transition to the cracking of heavy feedstock. 

The aim of this work was to investigate the efficiency of aerosol of SiO2/ZrO2 catalyst 

nanoparticles for the production of gasoline and diesel from vacuum gasoil by aerosol nanocatalysis 

technology using vibrofluidized/vibrating bed (AnCVB), as well as their effect on the products. It is 

worthy to mention that the mechanical chemical activation of the catalyst is applied by forced 

vibration of reactor, and that the flow of reactants in the reactor is approaching the regime of ideal 

mixing. On top of that, it is possible to organize the regime to be closer to the ideal displacement. In 

addition to that, the vibrating bed layer has a very low resistance, and can be operated at any speed of 

the gas stream. Furthermore, for some processes, the recirculation of catalyst can be excluded. In 

other words, the catalyst constantly undergoes mechano-chemical activation (MCA) and also 

displays a catalytic activity ranging between 10–100 times higher than that of aerosol catalysis using 

fluidized bed. Conclusively, aerosol nanocatalysis technology using vibrating bed has a comparative 

advantage over the fluidized bed technology. 

The experimental 
The catalytic cracking process of vacuum gas oil was conducted by the laboratory unit shown 

below in the figure 1.  

 
Fig. 1 Schematic diagram of the pilot unit: 1 - Syringe batcher; 2 - Thermal cabinet; 3 - pocket 

of thermocouple; 4 - Vibrating device; 5 - Reactor; 6 - Metal-cloth filter; 7 -Water condenser; 8 - 

Receiver of liquid fraction; 9 - Sampling point; 10 - Gas washer; 11 - Thermocouple; 12 - Regulator 

for oscillation frequency and temperature; 13 - Heater; 14 - Water container; 15 - Gas receiver. 
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The pre-heated vacuum gas oil is fed into the reactor (5) by syringe-batcher (1), which is 

located in the thermal cabinet (2), and is heated by heater (13). Cracking reactions take place inside 

the reactor. Experiments were conducted at temperatures: 3000C, 3500C, 4000C, 4500C, 5000C, 

5500C, and at frequencies between 4 – 5 Hz. The temperature in the reaction zone is measured by a 

thermocouple (11), and sustained by a regulator (12). In order to keep the catalyst inside the reactor, a 

metal-cloth filter (6) is placed at the bottom of reactor. 

The liquid reaction products pass through a water-cooled condenser (7) and are then gathered in 

a flask for the liquid fraction (8). The reaction products are two fractions – liquid and gas. The non-

condensed gases from the cracking process go through the sampling point (9), and are then sent to the 

gas washer (10) where they bubble through the water layer. The gases are then directed into a gas 

container (15), and passed through container with water (14). The reactor moves upward and 

downward in a back-and-forth linear motion with the help of vibrating device (4). The oscillation 

frequency and temperature are set and controlled by a regulator (12). The liquid phase is subjected to 

fractional distillation by using an apparatus ULAB 1–42A.  

The content of the gaseous products of the reaction were analytically determined by using 

calibrated gas chromatographs such as LHM–8, COLOR–500 (ethylene and hydrogen were 

determined with an accuracy not less than 0.01 vol %). Products composition and octane number of 

the gasoline fraction (research and motor methods) were determined by chromatograph CRYSTAL–
5000 [2]. 

Results and discussion 

From this study, it has been observed that the maximum degree of vacuum gas-oil conversion 

(> 70% wt) for the studied interval of parameters was observed at a temperature of 3000C, and a 

frequency MCA of 4 Hz. With further increase in temperature, the degree of conversion decreases. At 

frequency of 4.5 Hz, the maximal conversion of vacuum gas oil (> 60% wt) was observed at 4500C. It 

should be noted that the maximal degree of conversion based on temperatures are observed on the set 

frequencies MCA between 4 – 5 Hz. 

It can therefore, be postulated that the maximum conversion of vacuum gas oil was achieved at 

3000C as a result of intensive mechano-chemical activation (MCA) on the catalysts surface, which 

thereafter, becomes less-intensive due to thermal softening of the catalyst. It is also worthy to note 

that maximum degree of conversion (> 70% wt) was achieved at 3000C. A plot for the degree of 

conversion (% wt) vs the reaction temperature (0C) is depicted in Fig. 2 

 
Fig. 2  Graphic of degree of conversion (% weight) vs. temperature (0C) 
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From the results obtained in this work, the use of aerosol of SiO2/ZrO2 nanoparticle catalysts 

using AnCVB technology allows to obtain a high selectivity and activity of products, even at low 

temperatures. For gasoline fraction obtained on Si/Zr catalyst, the given indicators of octane 

numbers by research and motor methods were compliant with the standards of catalytic cracking 

gasoline. 

Conclusion 

The following important conclusions can be established from the present study: 

1. The catalytic cracking of vacuum gas oil into light oil products (gasoline and diesel) at a 

low temperature of 300oC, and at an oscillation frequency of 4 HZ can be achieved using aerosol 

nanocatalysis technology; 

2. The applied mechano-chemical activation (MCA) during the catalytic cracking process 

can intensify the speed of chemical reactions i.e. with the use of Si/Zr catalyst, it is possible to 

increase the degree of conversion of vacuum oil from 0 to 79% by increasing the vibration from 4 

to 5 Hz at 3000C. 

3. This proposed technology can, therefore, be recommended for implementation both in 

parallel with the operating units, as well as independently at small refineries, that cannot afford 

the full cycle of the existing catalytic cracking process. 
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,      μ   
Cariceta humilis,   Hyssopeta cretacei,   Artemisieta 

hololeucae,   Hedysareta cretacei    Helianthemeta cani 

(      Helianthemum cani  H. cretaceum  H. 

cretophilum).           
        (  

 Stipeta dasyphyllae,   Stipeta ucrainicae [2,3,4,5]. 

        
         

     . 
          
 .        μ  

( )   AЬвЧОЮЦК МКЧОЬМОЧЬ –    . 
 (CКЦЩКЧЮХКМОКО)ν   CКЦЩКЧЮХК РХШЦОЫКЭК,  

 SКХЯТК ЯОЫЭТМТХХКЭК δ., ё   CОЧЭКЮЫОК ШЫТОЧЭКХТЬ δ.,    
( ) Limonium gmelinii (Willd.) O. Kuntze (Plumbaginaceae (incl. Limoniaceae)), 

  AЫЭОЦТЬТК СШХШХОЮМК   δвЭСЫЮЦ ЬКХТМКЫТК, 
  CОЩСКХКЫТК ЮЫКХОЧЬТЬ (εЮЫЫКв) RШОЦ. & SМСЮХЭ.   

Thymus calcareus Klokov & Des.-SСШЬЭ.   5      
, 1 -    , 5 -    (  1). 

 

 1.    ,      
   

  
  

 

  
 

 
 

    
Asyneuma canescens 

   

   

Campanula glomerata 
   

   

Salvia verticillata  
   

ё    
Centaurea orientalis  

   

   
Limonium gmelinii  

   

    

Artemisia hololeuca 
   

   
Lythrum salicaria 

   

   

Cephalaria uralensis  
   

   
Thymus calcareus 

   

 

   ,     ,  
   ,   .     

       ,   
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    .   ,   1β0 (  β76)  
          

.  ,       
  ,     Д4,6Ж. 

     ,    
     ,     

    .     
 ,        

           
 ,   .      

       , 
       Д5,6Ж. 

        
       .    

      
        -  

. 
 

1. http://chalksteppe.org/ru/library/protected-areas 

β.  . .,  . .,  . . β01γ.   
   1μ   //  № γ7. 19–20.  

γ.  . .,  . .,  . . β014.   
   βμ      //  № 41. β6–30. 

4.   .  . β009 /  . . . . .μ 
. 900 . 

5.   . β009 /  . . . . .μ . 448 . 
6.  . .,  . .,  . . β01γ.   

   1μ   //  № γ7. 19–20. 
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 ,  ’     ,    

    .  
       ,  

     є     ,  
   є    -   

,    .  
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08    β0  γ          

http://chalksteppe.org/ru/library/protected-areas
http://savesteppe.org/ru/archives/9917
http://savesteppe.org/ru/archives/9917
http://savesteppe.org/ru/archives/9917
http://savesteppe.org/ru/archives/9917
http://savesteppe.org/ru/archives/9917
http://savesteppe.org/ru/archives/9917
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(20 – 80 0 ). ,     (Z)        
1 ∙ -1 є 96,6 – 99,9 % (  08 )  95,5 – 99,6 % (  β0).  

-     (q)   є    
-    ,       

 (q = - 0,5016β)   (q = - 0,64β80)   ’є  
,      (q = 0,46288) –  .   

    є       
.     є     

  ,    ’є      
  є       , 

 є  (Z = 96,7 – 99,7 %),    ,     
  (Z = 95,9 – 99,5 %).       (Z = 96,8 – 

99,9 %) є         
’         ,   

    d- .  
,    є -   ( ), 

,   ,  ’      
,           

 (   ),    .  
       

  ,         0,5  

1,5 ∙ -1 є     (   = 9,6∙10-3 – 

19,γ∙10-3 ∙ -1).     ,   
   є   . є є    

 μ     ,  
    . 

 ,   ,    γ  
  є    -    
    (Z = 95,5 – 99,9 %)      (β0 – 

80 0 ),          
     . 

. 
1.  . .         

      / . .  , . .  //    
. μ     . – . μ , 197γ. – . β. – . β7–112. 

2.  . .      
   / . .  //   

. – 1982. – . β, № 11. – . 1198–1203. 

γ.  . .     N- є  
μ    . . . . . /   . 

– ., β009. – β4 . 
 

     
   

 . .  

  .  . .  
 «   -  » 
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0,1M Pb(CH3SO3)2 + 1M CH3SO3H 

 i=10 / 2 

   

0,1M Pb(CH3SO3)2 + 0,11M CH3SO3H 

 i=10 / 2 

 

  
.γ   PЛЇ2-

,    

i = 10 / 2   μ 
0,1 M Pb(CH3SO3)2+ 1M CH3SO3H 

.4   PЛЇ2-

,    

i = 10 / 2   μ 
0,1 M Pb(CH3SO3)2+ 0,11M CH3SO3H 

 

        
    α-   - . 

       ,   
   α-  PЛЇ2 ( .1) 

 

 1 

      α-

,% 

 -

,% 

0.1M Pb(MS)2+1M MSA ,Э=β5 °Cν Т=10 /c 2 90 10 

0.1M Pb(MS)2+0,11M MSA ,Э=β5 °Cν Т=10 /c 2 17 83 

 
     ,    

         
   . 

 ,     ,   
 α-   - ,         

,           . 
 

   
     

 
 . . .,  

. .  ё  . ., . . , .  . .  
   . .  ( . ) 

         
  ,     

    μ ,  , 
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 .        
  ,     , 

,    .  
       

      ALSIFLEX®-1β60.     
 ,    ,  ,   

   Д1Ж    μ 
   – , %ν   - S , ²/ ³. 

         
  .         

      (  ALSIFLEX®-1β60   
 ≈ γ,8-γ,9 / ³)    9β-93 % .  

        
   -  [2].  

 

(1) 

 

 W 0 –          , / ν     
  -        , ²/ ν 

Δ  –    , / ²ν 
 -   , . 

ρ   -  , ∙ ²/ 4 

 

 ,  ,    
,    1.      

 100°  – 150°   .   γ0 ,   
            0,γ - 0,7 / . 

             
   .       

        
.         

   . 

 
 1    

1 -   ; 2 -  ; 3 -  ;  

4 -  ; 5 - ; 6, 7 - . 
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      ,    
,   ,  β50-γ50 / ².  

 1,    ,   β0000-β5000 ²/ ³.  
    ,      
         

 (800-1000 ²/ ³)    (1400-1600 ²/ ³.)  
  .     

 ,  ,      , 
       , 

         
     . 

 

1.  . .      
          

      / . . , . . , 
. . , . .  //  -2013.  

β.  .      μ 
/ . , . , . , . ν - μ , β010 . 

– γ48 .   
3.  . .  / . . , . . ν - .μ 

, 1978. – γ70 . 
4.  . .   ,   

         
 / . .  , . . , . . ё  //    

  . – 2011. –  γ. . 114-116 

5. . , . . «      »    
№  β44170β,  BO1J βγ/γ8,  BO1J β1/06,   β7.08.β008,  
10.02.2012 

6. . . , . .   .     
       . .  № 1822534 

 11.06.90, . BOIJ. 

 

     
 

 . . . . -10 ,  . . ., 
 . . . . , . 

   . .  ( . ) 
       

 .       
       ,   

     β00-400°   
    .  ,  ,  

        5 ,  ,  
   Д1Ж. 

       
 ,    μ  

1) ,     (   104 )  
   , , ,  
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          . 
      , 

   ,   -

        
, .  –       90 

· /    ДβЖ. 
2)  -         

      .   
      ,    

.   —    (15—β0 · / ), 
  ,     ДγЖ. 

3)  –     
, , ,    

         . 
       

.       
   ,        

  Д4Ж.  –      180 · /  Д5Ж. 
4)  –        

           
       , , 

  (   ,    
  1 – γ). μ  ( )  
,  (1β9 – 500 ·   1   ) Д6Ж. 
        
  , ,  ,     

 , ,  .   , 
    ,   
      (NO  NO2)    

β% .     (   )   
  .    

           
  ,         

  .         
  ,    ,    

     .   110 – β90 ·  
 1    Д7Ж. 

μ 
1.  . . ,  . .      

     // -2004: 

.  -   . є є , 15 - 16 . β004 . – 

є є μ Д . -  . . -   . .  ( . є є )Ж – 

.67-68. 

2.    μ  β ./ . . . .  — .μ 
 , 2000. – 8β1 . 

3.  . .    -

 /  . .,  . . - .μ , 1977. - 160 . 
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4.   μ  γ ./  . . . . — μ , 
2004. – .1μ  — 640 . 

5.  . .   / 
. . , . . //     

β000 №4, c 209-215. 

6. Suvorin V.A. Examination of the Reactivation of  Disccharged Aluminum Nickel 

Catalysts, Lauded on a Carrier/V.A. Suvorin, V.D. Rudenko//International Work Meeting and 

Symposium of Regeneration and Utilization of Discharged Catalysts as Feed for the Catalysts 

Manufacture – Vratza – 1989 P -1 – -4. 

7. Alexander Suvorin Extending the life cycle of catalysts by application of the Simplified 

technology for their regeneration/ Alexander Suvorin, Vladislav Sokolov//Twin World Congress 

and World Resources Forum, Technologies for Materials Recycling and Re-Integration R 

09.September 14-16,2009 – Davos Swizerhand – 2009 – Poster №β5. 
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 (  150·10-3 · )        
     .   

          
         

.        , 
           

,      (     
),         (  ). 
,       ,   

     .   
          

,    ( )    1-β . . . 
          

 ,    ,   , 
 ,        

.        
          

 (  )   ( , 2, 2   .). 
        

      .   
     (  . .  )    
     1000 °   .     

      , , , 
,     .      

       
 (  )    .   

      .  
         

 ,      . 
    (LiCl, KCl, NaCl, MgCl2, CaCl2, CuCl, ZnCl2, 

FeCl3),           
.          

     H2S.      
  –   (B2O3, SiO2, MoO2, V2O5  .)   

         β0%  . 
         

 .      
  400...600 °  ,    

  .        
 CuCl  ZnCl2.    500 °   <1  1β64  .  

  ,      ,  
          . 

     з500 °      
       1...β %  , 

      . 
      400...600 °    

100·10-3 · ,         
.          
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, . .       
     .   

       ,   
    .   
    H2, , H2O      H2S.  
 ,     ,    

   .    
   400...600 ° ,       

  .   AlCl3  FeCl3,    
   ,     ,  

  .   CuCl  ZnCl2  H2S  
    –     

 . 
         

     .    
          

( )         
  .     

        
  ,         
. 
   ,        

  95,γ%    7,8%    . 
    4,7% (  1,4%   )    

        ,  
         . 

 ,          
          8% . 

 .  
        
     .    
         

        
           

.        
      .  
      μ 

 1.   -      
        . 

      LiCl, KCl, NaCl, MgCl2, 

CaCl2, CuCl, ZnCl2, FeCl3. 

β.        
  ,   ,     

  . 
γ.          

        8 %    
 . 
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4. Предложена энергоэффективная конструкция реактора работающего по принципу 

восходящего прямотока с раздельными зонами крекинга и окисления и циркулирующим 

между ними расплавом. 

 

ВЫБОР ТЕПЛОНОСИТЕЛЯ ДЛЯ ВЫСОКОТЕМПЕРАТУРНЫХ 

ПРОЦЕССОВ КОНВЕРСИИ ТВЕРДЫХ ГОРЮЧИХ ИСКОПАЕМЫХ В РАСПЛАВЕ 

Атанова Н.Н., Зубцов Е.И. 

Технологический институт ВНУ им. Даля (г. Северодонецк) 

В современных химических технологиях, таких как: конверсия и пиролиз 

углеводородов и твердых горючих ископаемых, большое значение приобретает 

интенсификация тепло- и массообменных процессов. Применение одного из наиболее 

распространенных теплоносителей – воды – ограничено пределом в 520 – 570 К вследствие 

ее низкой критической температуры и высокого критического давления. Органические 

теплоносители (глицерин, нафталин и др.) вследствие невысокой термической стойкости 

могут применяться при температурах не выше 670 К. Газообразные теплоносители и 

перегретый водяной пар позволяют работать в области температур 1270 – 1770 К, однако 

при этом коэффициенты теплопередачи очень низки, что приводит к существенному 

осложнению аппаратурного оформления процессов [1]. Поэтому процессы конверсии и 

пиролиза твердых горючих ископаемых, жидких и газообразных углеводородов 

целесообразно проводить в расплавах неорганических солей, металлов, их оксидов и 

шлаков. Преимущества технологии использования расплавов для организации высоко 

эндо- и экзотермических реакций заключаются в их высокой теплоемкости, 

теплопроводности, широком интервале рабочих температур и интенсификации процессов 

тепло- и массообмена [1-4]. 

Анализ химического взаимодействия паров воды с расплавами имеет большое 

значение для организации процессов конверсии углеводородов и угля в синтез-газ. В 

результате анализа физико-химических свойств расплавов одним из наиболее 

перспективных является хлорид натрия. Его отличает низкая стоимость, доступность, 

рабочий интервал от температуры плавления 1074 К до температура кипения 1686 К, 

плавится и кипит без разложения. Также отмечается [1,3] его химическая 

индифферентность к реагентам, которые используются и образуются в процессах 

конверсии (СО, Н2, СН4, СО2, СН4, Н2S, ароматическим и непредельным органическим 

соединениям) ископаемого сырья. Для установления факта индифферентности или 

возможного взаимодействия хлорида натрия с водой поставлен лабораторный эксперимент 

по следующей методике [5]. В предварительно разогретый до рабочей температуры (выше 

1173 К) реактор загружалась навеска хлорида натрия. После достижения однородности 

расплава (высота – 80 мм) в него подавалась вода с заданным расходом (0,1 г/мин) на 

определенную глубину (50 мм) по кварцевой трубке. Газообразные продукты реакции 

непрерывно выводились из реакционной зоны, поступали в холодильник, где 

конденсировалась непревращенная вода, и направлялись в поглотители с раствором 

иодида калия для определения молекулярного хлора. В результате получены следующие 

экспериментальные данные: выход газа составил 0,23 л/ч; отходящий из реактора газ 

направлялся в поглотители с раствором KJ, которые не показали присутствия хлора; в 

газообразных продуктах реакции в значимых концентрациях содержится водород (до 90% 

об.); в конденсате в значимых концентрациях содержится хлористый водород (рН ≈ 1); по 

окончанию эксперимента раствор расплава имеет щелочную среду (рН ≈ 13). 

По результатам эксперимента можно сделать вывод о взаимодействии хлорида 

натрия с водой по реакции: 
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NaCl + H2O = NaOH + HCl 

Также необходимо отметить, что постоянный отвод одного из продуктов (НСl) 

исключает возможность установления химического равновесия, о чем может 

свидетельствовать постоянное изменение активности ионов в расплаве (рисунок), 

измеренное с помощью иономера ЭВ-74. 

 
Рисунок. Изменение активности ионов в расплаве хлорида натрия. 
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ЭМИССИЯ ЗАГРЯЗНЯЮЩИХ ВЕЩЕСТВ В АТМОСФЕРУ ОТ ПОЛИГОНА 

ТВЕРДЫХ БЫТОВЫХ ОТХОДОВ г. СЕВЕРОДОНЕЦК 

Старовойтова О.Д., Чеберяк В.Б., Зубцов Е.И. 

Технологический институт ВНУ им. Даля (г. Северодонецк) 

В толще твердых бытовых отходов (ТБО), захороненных на полигонах, под 

воздействием микрофлоры происходит биотермический анаэробный процесс распада 

органической составляющей отходов. Конечным продуктом этого процесса является 

биогаз, основную объемную массу которого составляют метан и диоксид углерода, а также 

содержит пары воды, оксид углерода, оксиды азота, аммиак, углеводороды, сероводород, 

фенол и в незначительных количествах другие примеси, обладающие вредным для 

здоровья человека и окружающей среды воздействием. Скорость и полнота протекания 

процессов биодеструкции отходов зависят от морфологического, химического состава, 

климатогеографических условий, стадии жизненного цикла полигона. 

Для расчета количества и состава биогаза выделяемого на ТБО г. Северодонецка 

использовалась «Методика расчета количественных характеристик выбросов 
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загрязняющих веществ в атмосферу от полигонов твердых бытовых и промышленных 

отходов» (г. Москва, 2004). 

Исходные данные для расчета: 

– Украина относится к средней климатической зоне, для которой характерен 

следующий состав отходов в % от сухой массы: органическое вещество – 56-72%, 

зольность 28-44%, влажность (от общей массы) – 40-50%. 

– В Северодонецке Луганской области (112 тыс. человек) действующие с 2009 г. 

нормы накопления мусора для благоустроенных домов составляют 1,856 м
3
 на человека в 

год, следовательно, на полигон ТБО вывозится около 210 тыс. м
3
 отходов в год, при 

средней плотности отходов 0,25 т/м
3
, получаем 52 тыс. т отходов. 

– Средняя из среднемесячных температура воздуха в районе полигона за теплый 

период года – 17,25 
0
С 

– Продолжительность теплого периода года в районе полигона, в днях – 274. 

– Количество месяцев теплого периода с температурой более 8 
0
С – 6. 

– Количество месяцев холодного периода с температурой от 0 до 8 
0
С – 3. 

Результаты расчета представлены в таблице. 

Таблица. Валовый выброс биогаза с полигона ТБО г. Северодонецк 

Вещество Выброс, г/с Выброс, т/год 

Метан 363,2 9450,5 

Толуол 5,0 129,1 

Аммиак 3,7 95,2 

Ксилол 3,0 79,1 

Углерода оксид 1,7 45,0 

Азота диоксид 0,8 19,8 

Формальдегид 0,7 17,1 

Этилбензол 0,7 17,0 

Ангидрид сернистый 0,5 12,5 

Сероводород 0,2 4,6 

 

Анализ полученных данных показывает, что при норме образования 52 тыс. тонн 

отходов в год, среднегодовое количество образующегося биогаза на полигоне ТБО 

составит 9870 т/год. 

 

 

 

УСТАНОВКА ДЛЯ ПОЛУЧЕНИЯ ВЫСОКООКТАНОВОГО БЕНЗИНА ОКТАН 92 
Сердюк С.А., Милоцкий В.В. 

Технологический институт ВНУ им. В.Даля (г. Северодонецк) 

Назначение. Получение высокооктановых бензинов марки А – 80 (АИ – 91, АИ - 92)  

из прямогонного нефтяного бензина. 

Принцип действия. В основу  разработанной технологии положен способ 

повышения октанового числа прямогонных бензинов путем фотохимического окисления и 

электрофизических воздействий и образования в них кислородсодержащих соединений. 

Образующиеся при этом пероксидные радикалы инициируют цепную реакцию окисления 

углеводородов находящихся в бензине. Синтезируемые в результате протекающих реакций 
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AES ( . Advanced Encryption Standard) -    
(   1β8 ,  1β8/19β/β56 ),   AES  

      .    
AES         ,     

 , DES.      ( . National 
Institute of Standards and Technology, ІIST)     
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»),    ,       μ 

“АО СКvО ШЧО МrТtТМТsm ШП AES: аО НШЧ't quТtО trust tСО sОМurТtв… АСКt МШЧМОrЧs us tСО 
mШst КЛШut AES Тs Тts sТmpХО КХРОЛrКТМ struМturО… NШ ШtСОr ЛХШМФ МТpСОr аО ФЧШа ШП СКs such a 

simple algebraic representation. We have no idea whether this leads to an attack or not, but not 
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