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17.09  е т , то к  е т , ед   830–930  т к 830–930 т к 
1500 –1700   ед утко, ет  1900   етте ует  

 930–940 Ко фе е ц- ал 
Отк т е ко е е . ед ед тел : Лу  . ., Л е о  . . Ко фе е ц- ал 

ед ед тел : у т о  . ., к о  .Л. 940–1020 -1 Локте  . . 930–1010 П-5 кул  . . 1020–1100 -2 к о  .Л. 1010–1050 -6 оло ко .К. 1100–1120 е е  1050–1110 е е  1120–1200 -3 у т о  . . 1110–1150 -7 оло ее  . . 1200-1240 -4 о  . . 1150–1230 -8 Л е о  . . 1240–1300  е е т  ко п  LECO Corporation 1230–1300  ле о  Л. . – п е е т  о о  1300–1400 О ед 1300–1400 О ед I. О К  
Ко фе е ц- ал 

ед ед тел : оло ко .К.,  
кул  . . IV. О О О ЛЯ О   

Малы   ал 
ед ед тел : ут о  . .,  

к о  .Л. II. Я 
Ко фе е ц- ал 

ед ед тел : о  . .,  
е ел е  . . V. О  Л  

Малы   ал 
ед ед тел : етко  О. .,  

К д е  . .  1400–1410 -I-1 е е т е  К. . 1400–1410 -IV-1 у т о  . . 1400–1410 -II-1 е ко  . . 1400–1410 -V-1 оле  . . 1410–1420 -I-2 лото  . . 1410–1420 -IV-2 епо  . . 1410–1420 -II-2 К по  .О. 1410–1420 -V-2 Ко е  О. . 1420–1430 -I-3 о ко  . . 1420–1430 -IV-3 л о  . . 1420–1430 -II-3 ет о  Л. . 1420–1430 -V-3  .Л. 1430–1440 -I-4 елопу о  . . 1430–1440 -IV-4 е ее  . . 1430–1440 -II-4 е ко . . 1430–1440 -V-4 т ее  . . 1440–1450 -I-5 о е ко . . 1440–1450 -IV-5 Ш к о  . . 1440–1450 -II-5 Ку е о  . . 1440–1450 -V-5 л д е  . . 1450–1500 -I-6 о ло  .О. 1450–1500 -IV-6 К о  К.О. 1450–1500 -II-6 о у о  . . 1450–1500 -V-6 е е  . . 1500–1510 -I-7 о к  . . 1500–1510 -IV-7 ло одо  . . 1500–1510 -II-7 К о  . , 1500–1510 -V-7 едо  . . 1510–1520 -I-8 купо  Ш. . 1510–1520 -IV-8 К е  . . 1510–1520 -II-8 о е ко  . .  1520–1530 -I-9 к  . . 1520–1530 -IV-9 о е  . . 1520–1530 -II-9 те о  . . 1530–1540 -I-10 Кл о  . . 1530–1540 -IV-10 олу е  . . 1530–1540 -II-10 л ко  . . 1540–1550 -I-11 т е ко . . 1540–1550 -IV-11 ел ко  . . 1540–1550 -II-11 то к  О. . 1550–1610 е е  1550–1610 е е  1550–1610 е е  1550–1610 е е  1610–1620 -I-12 ол к по  . .  1610–1620 -II-12 о  Э. .  1620–1630 -I-13 едо о  . . 1620–1630 -II-13 о к . . 1630–1640 -I-14 о  . . 1630–1640 -II-14 у е  . . 1640–1650 -I-15 Шку е ок . . 1640–1650 -II-15 ле т е  . . 1650–1700 -I-16 е у е ко . . 1650–1700 -II-16 о о е  . . 1700–1710 -I-17 ло  . . 1700–1710 -II-17 о е к  . . 1710–1720 -I-18 Л п  . . 1710–1720 -II-18 О по  . . 1720–1730 -I-19 ло до  . .  1730–1740 -I-20 о ок  . . 1740–1800 е е т  ко п  SocTrade 1800–1900 те до е докл д . ек  II – е те  1800–1900 те до е докл д . ек  I – е тепе е отк  1800–1900 т к  е те е к  у ло  1900–2000  1900–2000  2000 е е  п т  к де к  . . д е  ко фе е ц- ал        



9 

 

 е т , ет е   е т , п т  830–930 т к 830–930  т к 930–1110 К у л  тол. о е п ле  отк  
к т л то о  пол е  оле о   

оп т  ед е   
Малы   ал 1000 к ку   у е  те к  

д  до о о о     
П-9 Ко фе е ц- ал 

ед ед тел : у т о  . ., К о  . ., 
к о  .Л. 

Кул ко  . . 1010–1050 -10 Шек  . . 1050–1110 е е  1050–1110 е е  1110–1150 -11 ут о  . . 1110–1300 К у л  тол. о е п ле  отк  
к т л то о  пол е  оле о   

оп т  ед е   
Малы   ал 1150–1230 -12 ее  . . 1230–1300 к т е ко е е . де е по ед теле  1300–1400 О ед 1300–1400 О ед III. Л -  О Я 

Малы   ал 
ед ед тел : ек  . ., Кул ко  . .  1430 От е д 1400–1410 -III-1 О е к  . . 1410–1420 -III-2 ол к  . . 1420–1430 -III-3 ол е  . . 1430–1440 -III-4 к т  . . 1440–1450 -III-5 теп о  . . 1450–1500 -III-6 ело то к  . . 1500–1510 -III-7 у е е ко . .  1600  к ку   о о- е у л к  о т  1800–1900 те до е докл д . ек  III, IV, V – ле  о , о о о л е ое е, 

о е те л  1930 Ко е т. кет 
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17 ,  
1500–1700  ,  

1900   
 

18 ,  
830–930  

 

 

 

930–940 

-  
  

:   ,  
,  . . . ,  

 , . . .,    

 .  
  –   , 

   

940–1020 -1  . .        
    

   
 . . .  

1020–1100 -2         
 

   
 ,  . . .  

1100–1120  

1120–1200 -3      
 .   –   
? 

   
   

1200–1240 -4    in situ  
    

    
  

   
 . . . ,   

1240–1300 –   LECO Corporation 

1300–1400  
  



11 

 

-  
 I.    

 
:   , . . .,   , 

  , . . .,  «  » 

1400–1410 -I-1       
 

   
  

1410–1420 -I-2       
  Al-MCM-41   

 

  1,  . .1, 
 . .1,  . .2,  . .2 

1      . . . , 2  . . . 
 

1420–1430 -I-3    -  –   
     

   
  ,  . ., 
 . .,  . . 

   

1430–1440 -I-4    
     

 ,    
  

  1,2,  
. .1,2,  . .1,2  

1   , 2   
  

1440–1450 -I-5 -    -  
    
  

  ,  
. . 

    ( )  . .  

1450–1500 -I-6      
     

 

  1,  . .1,  

. .1,  . .1,  . .1,2 
1  , 2  . . .  



12 

 

1500–1510 -I-7     
     NiW/Al2O3 

,    
  

  1,  . .1,2, 

 . .1,  . .1,  . .1,2 
1  «  », 2   

  

1510–1520 -I-8     
      

 « - » 

   1,  . .1, 
 . .2 

1  « - »,  
2    

  . . .  

1520–1530 -I-9      KCoMoS 
    

   
  1,  . .1, 

 . .1,2,  . .1  
1    

, 2  «  » 

1530–1540 -I-10    

  ,  . . 
 «  » 

1540–1550 -I-11      
   

 . .,    

 «  » 

1550–1610  

1610–1620 -I-12      
     

 

  ,  . ., 
 . .,  . . 

 . . .  

1620–1630 -I-13     
      

  ,  . ., 
 . . 

 . . .  
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1630–1640 -I-14      
    

  

  ,  . ., 
 . .,  . .,  . . 

 . . .  

1640–1650 -I-15   -   
 Pd/WO3/ZrO2 

  1,  . .1, 
 . .1,  . .1,  . .2,  

. . 1  
1   , 2    

1650–1700 -I-16      
  

   1,  . .1, 
 . .1,2,  . .1,  . .1,2  

1   , 2   
  

1700–1710 -I-17      
      

  

  ,  . .,  
. .,  . .,  . .,  . . 

 «    »,  . . . 
   

1710–1720 -I-18    
      

     
 

 . .,   , 

 . . 
 «  » 

1720–1730 -I-19      
    

  ,  . ., 
 . .,  . .  

 «    »,  . . . 
   

1730–1740 -I-20       

   1,  
. .2,3,  . .2,4,  . .1,  
. .1,  . .2,  . .3,4,  . .3 
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1  ( )  , 
2   , 3 

    
, 4    

 
 

 

 ( )  
 IV.   

  
:   , . . .,  , 

  , . . .,   

1400–1410 -VI-1     :  
      

    
  

 . .,  . ,   
 

   

1410–1420 -VI-2     
 NiMoS/WO3-AL2O3  

  1,  
. .1,2,  . .1,  . .1,  . .1, 

 . .1 
1   , 2   

 . . .  

1420–1430 -VI-3      CO  
   CoMo/Al2O3  NiMo/Al2O3 

     
  

   1,2,  . .1,2, 

 . .1,2,  . .1,2,  . .1, 
 . .1,  . .1,2  

1   , 2   
   

1430–1440 -VI-4      
      

  1,  . .1, 
 . .2  

1 -   , 2  
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1440–1450 -VI-5      
,    

    
  ,  . . 

 . . .  

1450–1500 -VI-6    

  1,  . .1, 
 . .2  

1  , 2  «  » 

1500–1510 -VI-7     
   

   1,  . .2, 
 . .2 

1 -   
   

,   , 2  
   

1510–1520 -VI-8       MFI  
 MFI/MCM-41,  

-   

  ,  
. .,  . .,  . .,  . .  

    ( ) . . .  

1520–1530 -VI-9      
30 

  ,  . . 
 «  » 

1530–1540 -VI-10      
/      

   

  ,  . ., 
 . .,  . .  

  

1540–1550 -VI-11     1,2-

 

  ,  . ., 
 . .,  . . 

  

1550–1610  
 

  



16 

 

1800–1900   
 .  I.   

  

-I-1     
   

  ,  . .  
 « - » 

-I-2       
     ≤ 10 ppm 

  ,  . . 
 « - » 

-I-3       
   

  1,  . .1,  
. .1,2  

1  , 2  . . .  

-I-4      
     

  

  1,  . .1,  . .1, 
 . .2,  . .1,3,  . .1 

1  . . . , 2     ( ) . 
. . , 3   

-I-5     
   

  ,  . .,  
. .,  . .,  . .  

    ( ) . . .  

-I-6       
    
  ,  . .,  . ., 

 . .,  . . 
  

-I-7     
   

  1,2,  . .1,2, 

 . .1,   . .1 
1  , 2  . . .  

-I-8     
    

  

 . .,   ,  . ., 
 . .,  . .,   
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-I-9     , 
    

  1,2,  . .1,2  
1  , 2  . . .  

-I-10       
   , 

  o  HZSM-5   
  

  ,  . .,  . ., 
 . .  

 ,    . . . 
,  

-I-11      
        

  ,  . .,  
. .,  . .,   . .,  . . 

 ( )   

-I-12      
   AL-MCM-41  
   

  ,  . .,  . . 
 . .,  . .,  . .  

    ( ) . . .  

-I-13   -     
    

  1,2,  . .1, 
 . .1,  . .1 

1  , 2  . . .  

-I-14      
   -   

  1,2,  . .1,  
. .1,2,  . .1 

1  , 2  . . .  

-I-15      
      

 

 . .,  . .,   , 

 . .,  . .,  . . 
  

-I-16 Fe-      
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   1,  . .1, 
 . .2,  . .1,  . .1,  . .2, 

 . .1,  . .( )1  
1     

, 2  ( )  
 

-I-17   BETA  ZSM-12   
   

   1,  . .1,2,  
. .1,  . .1,3,  . .1 

1  . . . , 2      ( ) . . 
. , 3   

-I-18      
     

   1,  . .2, 
 . .1 

1  . . . , 2   
   

-I-19      
    

 . .1,2,  . .1,3,   
1,2,  . .1,2,3,  . .4,  

. .4,  . .4,  . .5,  . .5 
1 , 2  «   », 3  

, 4  « » . . . , 5  « » 

-I-20      

  ,  . .,  
. .,  . . 

  

-I-21      -

  

   1,  . .1,2,  
. .1  

1  . . . , 2   

-I-22      I-
IV    

  ,  . .,  
. .,  . .,  . . 

   . . .  
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1900–2000  

2000    . .  ( - ) 
 

 

19 ,  
830–930  

-  
  

:   ,  ,   
,   , . . .,   

930–1010 -5      
      

  

  1,2 
1  «  », 2   

  

1010–1050 -6      

   
   

1050–1110  

1110–1150 -7   –     

   
  

1150–1230 -8   :  ? 

  ,  
. .,  . .,  . . 

   

1230–1300 –  :  . .,  . . 
.     

(C2H4, C3H6, [–CH2–CH2–], [–CH2–CH(CH3)–], C6H6, H2, 

NH3, CH3OH, S). .: , 2018. 
   

1300–1400  

-  
 II.     

:   , . . .,  . . . 
,  ,   , . . .,  

 

1400–1410 -II-1     
   

 . .,  . .,   
,   



20 

 

1410–1420 -II-2     3,3,4,4-

( ) -7 

   1,  . .1,  . .1, 
 . .1,2,  . .3,  . .1 

1  , 2  . . . , 3  
 

1420–1430 -II-3   -  
       

  ,  . .,  . ., 
 . . 

  

1430–1440 -II-4 -      
     
     
 

 . .,  . .,  . ., 
  ,  . . 

 . . .  

1440–1450 -II-5     
     
     

 

 . .,  . .,  . ., 
 . .,    

 . . .  

1450–1500 -II-6     
    

  ,  . ., 
 . . 

 . . .  

1500–1510 -II-7     
    

   

  ,  . .,  
. .,  . . 

 ( )   

1510–1520 -II-8    -   
   

  ,  . . 
   

1520–1530 -II-9      
      



21 

 

  ,  . .,  . ., 
 . .,  . .,  . . 

    ( ) . . .  

1530–1540 -II-10    SAPO-11   
    

   1,2,  . .2, 
 . .1,2,  . .1,2  

1   , 2  
  

1540–1550 -II-11       
 

  ,  . .,  
. . 

     

1550–1610  

1610–1620 -II-12  -     
 

   1,  . .2, 
 . . 1,  . .2,3  

1     ( ) . . . , 2  
, 3  . . .  

1620–1630 -II-13   Pd-   N-

    
  5- -2-  

  ,  . .,  
. .,  . .,  . .,  . ., 

 . . 
  

1630–1640 -II-14     -

 .    
   

   1,2,  . .1, 
 . .1 

1  , 2  -   
 

1640–1650 -II-15    ,    
:     

   1,  
. .1,  . .1,  . .2,  
. .2,  . .1,  . .1,  . .1, 

 . .1 
1  , 2   



22 

 

1650–1700 -II-16    
  -  

      
  ,  . ., 
 . .,  . ,  . .,  

. .,  . . 
  

1700–1710 -II-17     
     

  

  ,  . ., 
 . .  
 ( )   

1710–1720 -II-18    L 2O3  NH4F 

   1,  . .1,2, 

 . .1,  . .3,  . .3,  
. .2 

1    , 
 2   , 3   

 . . .  
 

 

 ( )  
 V.     

    
:   , . . .,  ,  

 , . . .,   

1400–1410 -V-1       

   1,  . .2, 
 . .1,  . .1 

1  « - », 2     ( ) . . . 
 

1410–1420 -V-2     
     

  

  ,  . ., 
 . . 

 « - » 

1420–1430 -V-3    
  

 . .1,    1,  . .2, 
 . .2,  . .2,  . .2 



23 

 

1  , 2    
 

1430–1440 -V-4    
    

      
 . .,  . .,   

 
 «25    » 

1440–1450 -V-5    
   , 

    

   
 «25    » 

1450–1500 -V-6      

  ,  . ., 
 . .,  . .,  . . 

 « - » 

1500–1510 -V-7       
  

 . .,  . .,  . ., 
 . .,    

   . . . 
   

 

1800–1900   
   

1800–1900   
 .  II.   

  

-II-1      –
–Cu(II)     
  ,  . .,  . .  

  

-II-2      
   

 . .,  . .,   , 

 . .  
  

-II-3       
      

 



24 

 

   1,2,  . .1,  . .1,  
. .1,3 

1  , 2  . . . ,   
 , 3  . . .  

-II-4  2-   5- -2-

     

   1,2,  . .1 
1  , 2  -   

 

-II-5 Pd-      
     

  ,  . . 
 . . .  

-II-6 -     Ga-  Zn-

     

   1,  . .2, 
 . .1  

1   , 2    

-II-7     ZSM-5   
      

  ,  . .,  
. .,  . .,  . .  

    ( ) . . .   
-II-8  2,2`- /   2,2`- /   

  ,  . .,  . ., 
 . .  

  

-II-9     
  1-    

  ,  . .,  
. .,  . .,  . .,  . . 

 « - » 

-II-10      
 ,   

  

  1,  . .2,  . .1, 
 . .2,3 

1     ( ) .  . . , 2  ,  
3  . . .  

-II-11      
N-   Pd-  



25 

 

   1,2,  . .1,  
. .1,3,  . .1,  . .1,  . .1, 

 . .1,4 
1  , 2    

   . . , 3  . 
. . , 4  . . .  

-II-12    -   
    

 

  ,  . .,  . ., 
 . .,  . .,  . ., 

 . . 
  

-II-13     
  

   1,  . .1,  
. .1,  . .2,  . .2,  . .1  

1  , 2     ( ) . . .  

-II-14    PIM-1   
     

  1,  . .1,  . .1, 
 . .1, Budd P.M.2,  . .1  

1  , 2 School of Chemistry, The University of Manchester 
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HNO3 
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23.7 27.4 49.1 75.0 82.8 83.9 
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  -     « »   

«     ,   

»    № 8805 /2015  2015 . 
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  ,  ,  [1-2].   

       

         

 [3-6].       

  ,       

   .  

         

    - , , , , 

,   .      

         

 .       

,        

   ,    

    [4-5, 7-8]. 

         

          

  [4].       

      , ,  

,  .  

       

    (  80,  80+  80 ( =5.9)). 

       /[5% . 

+( + )]   :  < < -

80< -80 +  80 ( .1).  
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  ,    ,  

     ,    

 ,       , 

    .    

      /   

  .  

 1.     C   = 2 . %  C  = 5 . %  ед  д ет  
к пел ,  И дек  

пол д пе о т  ло д  по е о т  
дел  , 2/  

те  ода/[толуол+ епта ] 
Оле о я к лот  2310 0.24 0.063 

п  8  189 0.23 0.63 
п  8  +  8  159 0.51 0.75 

л те  309 0.57 0.39 
те  а т о  NH4)6Mo7O24/[толуол+ епта ] 

Оле о я к лот  2099 0.5 0.042 
п  8  142 0.3 0.62 
п  8  +  8  127 0.24 0.69 

л те  248 0.72 0.36 
 

           

,    .  ,  

,   « »    

.     (NH4)6Mo7O24 

  55 . % (    )     

    5 . %.     

      

       

       . 

,      (NH4)6Mo7O24/   

        

      8,0 . %    

   283 . 

 

      ,  

 : RFMEFI60716X0148. 
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HYDROGENATION OF AROMATICS OVER PT-PD CATALYSTS CONTAINING 

MESOPOROUS ALUMINOSILICA  
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2    . . . ,  
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,     . ,    

      .   

 ,       

    :    

,    .  ,  

   .    

      .   

      ,   

  .      :   

      ,  

       . 

        

10-15%         

,   ,     

  .     

  ,   .    

        

:  

-      Al-Ni-Mo  Al-Ni-W 

,      340-380     70 .  

   30-100 ppm,    -   20-30 .%.  

   ; 

-     260-280     

    10 .%,   –  5-10 ppm.    

     Pt-Pd/ / -Al2O3,    

     . 
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    .   

 c  Ni-W  Pt-Pd ,    

 Al-SBA-15/ -Al2O3,  Al-SBA-15 –    

  Si/Al.    -

 : -  ,  

-  ,   NH3,  

    ,   , 

  27Al  29Si,  .  

        

         

  ,   .    

     ( ). 

   ,     

 .      , 

 4-6%   - , , 1-

  100-500 ppm .     -

.          -

- - -     .  

     - ;   

      -  . 
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,   O  HZSM-5  
   

 . .,  . .,  . .,  . .  
CRACKING OF VACUUM GASOIL VER CATALYSTS USING OF THE 

MONTMORILLONITE PILLARED BY IRON  MODIFIED BY HZSM 5 – ZEOLITE 

WITH THE DIFFERENT SILICATE MODULE 
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    ё     , 

 ,      ZSM-5  

    [1]   ,  

      (HZSM-5    HY- ) [2]. 

        -  

  ,      ( . .), 

   ,     

.           

  ( ) [3].   

         

( ) HZSM-5        Al-Fe 

(2.5)    Al:Fe=1:2. 

    HZSM-5   

 38; 50  80. Al-Fe(2.5)NaHMM    

-  Na-  (NaH )  Al  Fe  

  2.5  3+ /  . 

,  15% HZSM,     

   ,   . 

  - 0,82 / 3.        

    -10,   450, 470  4800  (Si/Al=38), 

410, 430  4500 (Si/Al=50  80),     21 -1   

: ,  3:1.        

      .  1  

 AlFe(2.5)NaHMM+HZSM-5-     

   4500       21 -1. 

   50,3%     
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(Si/Al=38),      91,8%.   

  80      ,     . 

     430  4800    HZSM-5 (38)-

      50,3  37,0%.  

     (25,0 , 26,0  26,7%). 

  ,   91,6 - 99,3%.  HZSM-5 (50)  

HZSM-5 (80)-        

  .    41,5  40,9%, 

   50  80,    4300 .   

  410  4500         

( )  12,5   11,4%  28,2  28,6%, .    

   22,1 - 27,4% -  HZSM-5 (50)  23,8 - 29,4% -  HZSM-5 (80). 

    HZSM-5 (80) -   80%. 

 

. 1.      (%)  

      Al-Fe(2.5)NaHMM+ ZSM-5 

 

   [4]     

    . .    ,  , - 

,       . 

   -    ZSM-5  

,     Al-Fe(2.5)NaHMM + HZSM-5     

(  1). ,   ZSM-5  -      

,   .    Al-Fe  

е

Ле к  о л

Ко е я
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      ZSM-5    HZSM-5 

,     . 

 

 1. -   ZSM-5,  HZSM-5  Al-

Fe(2.5)NaHMM + HZSM-5 

 S, 
2/  

 
ё  
, 3/  

R, Å  , % 

 0-20Å  20-80Å 

ZSM-5 (38) 350,8 0,324 12,9-82,9 5,6 94,4 

ZSM-5 (50) 328,3 0,268 8,6-87,1 4,1 95,9 

ZSM - 5 (80) 361,3 0,256 10-77,4 6,5 93,5 

ZSM-5 (38) 442,1 0,193 11,4-67,1 54,5 45,5 

ZSM-5 (50) 343,5 0,205 10-77,1 15,6 84,4 

ZSM - 5 (80) 376,5 0,244 11,4-74,3 56,2 43,8 

Al-FeNaHMM+HZSM-5 (80) 177,4 0,152 8,9-69,4 33,8 66,2 

Al-FeNaHMM+HZSM-5(50) 156,5 0,163 8,3-69,4 33,6 66,4 

Al-FeNaHMM+HZSM-5(38) 157,8 0,154 9,6-68,9 33 67 

 

 ZSM-5  -       . 

 ё  HZSM-5-      

 Na  - 0,7%.  

     80,     

,     . ,  

         3,9  24,8%,  

 7,7  12,8%.    ,   22,5  23,3%, 

,    4-   .  5-

   2,4  17,2%.   3- 4-   

    4300  43,9  29,2% -  4800 . 

     HZSM-5-    

      -  

       ,  

  . 

 

        «     

         

      ». 
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INFLUENCE OF HYDROTHERMAL TREATMENT OF AMORPHOUS 

ALUMINUM HYDROXIDE ON THE CATALYST PROPERTIES IN ACID TYPE 

REACTIONS 
  . . . ,  ( )  
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  ,      

         

.          

.     -Al2O3    

  .  -Al2O3    

    [1-3].    

        

     ,     

    .       

        

   ( )  

 ( )   ,   

      ,  

 .       

   Na, Fe  .  ,   

 .  

        

       . 

   ( )    

Al(NO3)39H2O  =350     50  (  =250  / )  

  [1].   ( )    

   110-150     3 .     

          (3,6).  

        15      

        0-180  
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  30 .         

( ),       

,     –      392-480  . 

 

 

. 1.  / /       

( =150    2,5   ) 

 

         

   ,  ,   

 .        

  d,    - , 

    (n,  H2O  1  Al2O3)    [2].  

 

. 2.     n   

     .  

 n         

    ,  .   

    n  .    
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 n,        .     

120-150    2        

   0,30 – 3,57 .%.     

    ( )     

 (120),    S   111  161 2/      150 

       120  180     

   30,88 / .   

 

 

 

 1.         

. 

    , /  
(%) 

( )  
, 

.% ,   ,     

  508,85 

(46,8) 

577,25 

(53,1) 

0,75 

(0,1) 

0,00 

150 30 

( ) 
136,37 

(45,5) 

150,01 

(50,0) 

13,42 

(4,5) 

80,83 

150  180 

( ) 
103,71 

(35,7) 

156,20 

(53,7) 

30,88 

(10,6) 

87,74 

 

,        

 3,57 %        

    2     . 

 

         

 № 18-33-00559. 
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SYNTHESIS AND INVESTIGATION OF ALUMINOSILICATES TYPE AL-MCM-41 

ARMED WITH HALLOYSITE NANOTUBES IN AROMATICS ISOMERIZATION  
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    8   –   

    - ,     

      ,   

 . ,    

  ,       [1]. 

       

  Al-MCM-41,     

 C8   .    

    Al-MCM-41 (    Si/Al)  

 .        

,          0,5% 

.       

,  /    

  .  

,    ,     

  600°       

.        

Al-MCM-41        C8 

         

    360-420° ,     0,5-2 

-1    1    H2/  5-10:1. 

,       

  Al-MCM-41       

 C8   .  -   

    58%. ,    
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SELECTIVE CRACKING OF N-ALKANES OF MIDDLE DISTILLATES FOR 

PRODUCTION OF ARCTIC DIESEL FUEL 
1    . . .  ,  
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 . ,     

     ,   

       . 

      

 –      [1].  

-       

  [2],      

        . 

  -     

      350-400 °     

  -17-1 ( )    ZSM-5.   

        -

12 ° . 

    ,   

        

         -

.          

 –       .  

      -45 °   -68 °    

,         

      .  , 

    . 

         

 ;      

        

 ,       
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SYNTHESIS OF ULTRADISPERSED ALUMINUM-CONTAINING SYSTEMS FOR 

THE CATALYSIS OF C-C BOND CRACKING REACTIONS 
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         , 

        

   .      

  –      

 –       .   

       

         

 [1]. 

      ,  

   ,     -2.  

    ,     

Al(NO3)3*9H2O.       (0,1-1,0%) 

    .    

  - - . 

      

  .  ,  0,1% Al,    

  0,6-1,8   25-50 .      

 1%,      3 ,     

   300-500 .       

 20%,      – 100%.  

 -       880 -1  

 Al-O     ,     

 730 -1     . 

        

  -  . 

 

      №17-73-30046. 
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ALKYLATION OF IZOBUTANE WITH BUTYLENES ON ZEOLITE CATALYSTS 

AFTER SELECTIVE HYDROGENATION OF DIVINYL 
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,     (  

 ,  )  -  

        

 ,      [1, 2]. 

        

(  )  ,     

( -, -,  ).     

      ,   

, .  

       

   -   ( )   

      .  

    (   

    -, -,  )  

       40 3  

 . :  - 35 0 ,  - 0,7 ,  

   - 1,2 -1,     4 -1. 

   ,      

     ,    

    -   

(  1,  1, 2).        

  -1  - -2.  

        , 

       4%.  
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 1.       

 

 

 
 

. 1.    4- 5       
  (1- ; 2 - - ; 3 - - -2; 4 - -1; 5 -  ;       

6 - - -2; 7 – 3 -1) 

 

 

И од я 

 д .

. %

№ /    , . % 

 , 
.% 

1  0,001 0,000 

2  0,001 0,002 

3  30,099 29,845 

4 -  8,715 13,146 

5  0,013 0,013 

6 - -2 17,019 24,370 

7 -1 13,773 4,748 

8  16,095 15,362 

9 - -2 12,467 11,024 

10 3- -1 0,006 0,007 

11  1,012 0,998 

12 -  0,000 0,007 

13  0,304 0,038 

14  0,341 0,101 

15 - -2 0,002 0,030 

16 2- -2-  0,000 0,004 

17 1-  0,069 0,249 

18 2- -1-  0,085 0,049 

19 -2-  0,000 0,008 

20  100,00 100,00 
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. 2.    4 - 5       
 (1 - ; 2 - ; 3 - - -2; 4 – 2- -2- ;            

5 - -1; 6 -  2- -1- ; 7 - -2- ) 
 

       

   :   0,1 ,  

80÷85 ,  1,2÷1,5 ,   :    10:1,  

    0,15 -1,    24 .  

     ( .3)   

  97  99 %,     8  4-5%,  

     8    8 ( .4)  

 (  70-75%)      . 

 

. 3.     8  

     

 

. 4.    

     

 

. %

И од я 

 д .

И . 

д . 

И . 
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    5- 7.   

  9+.    (  64%)    

 ( / ),      

   ( .4).  

  ,       

        

   ,    . 

 

        

   (  № 14.607.21.0170,  

    RFMEFI60717X0170). 
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Fe-PILLARED LAYERED ALUMINOSILICATES FOR THE DEHYDROGENATION  

OF METHYLBUTENES  
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,       

  .     

   -1,4-  -  .   

     

 . 

   –  -   , 

      

     , ,  

     ,    

« »      .   

   ,       

  . 

     ,  

  ,     

          

     . ,     

       

      (   ),   

       -  

.  

      

   (  ), 

,     [1]. 

       

 ,    ,  

,         
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 ,         

        [2, 

3].    [4, 5]       

,       

      ( )  . 

 ,     Fe-   

,        

 200 2/ ,       –   

300 2/   .       

,        

        , 

  ( )  . 

   Fe-     

       

        

 ;           

  600 º        

  .  

 Fe-      

   ,    

. 

   Fe-   

      (d001)  2,1 

,         

,    .    

    1,9       

         .  

  -     

   :    (S ) 

= 314 2/ ,   (V ) = 0,21 3/ ,    (D ) = 2,70 .  

 : S  = 135 2/ , V  = 0,26 3/ , D  = 7,96 .  

ё      

    ,    . 
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    600 º       

 1,5 -1.       . 

,      Fe-   
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  20%,     – 64%.  
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3    . . .  ,  

 

  –      

 .      

  50 %     [1].    ,  

    ,    

  .  

 –    ,    

    [2],     

   .    

 ,     2 .      

        .   

   –     [3], . . 

,      -  .  , 

       (   

 2  50 )         .  

    Beta  ZSM-12,  

      [4]. 

         

   .      

: - ,  ,  /  

  .   /      4 

,         . 

    ,   

ASTM D 3907,   500 0 .      

,         

.        -

   -1000  -  . 
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OF THIOPHENE AND ITS DERIVATIVES 
1     . . ,  

 ,  
2       , 

 

E-mail: : alexandrbr93@gmail.com 

 

           

   ,    

,     (10 ppm.).   

 ( )        
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  [1], ,      
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 ,      ,   

 .      

        -

    ( ).    

  ( )       

-   [2].      
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   ,     [3].   

        

        ( ).  

       , 

  .        

        

  .    

/       

.        
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- , %  
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- I- , % . 

- N- , % . 

 

0,75 

26,06 
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6  , ◦  

. . 

10% 
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        [3]. 

          

         .   

 

  

         

: 

nD
20.5  1.4750, d4

21  0.880 / ,  (  

) S – 70 ppm, Si –  1110 ppm. 

  (  , % .):  160° – 0.32, 160-

180° – 1.23, 180-200° – 5.07,  200-220° – 11.71, 220-240° – 19.99, 240-260° – 27.80, 260-

280° – 17.37, 280-300°    – 9.85, 300-320° – 4.44, 320-340° – 1.80, 340-360° – 0.41.  

160-360° – 99.68% .   200-300°  86.7% . . 

 1        

(0.31%). 
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   ё  200 . 

 1 (185-205 º ): m1 =2.181 ; V1 =2.3 ; ρ20
1 =0.948 / ; nD

20 1.4522. 

 2 (205-225 º ): m2 =13,497 ; V2 =15,4 ; ρ20
2 =0,876 / ; nD

20 1.4697 

 3 (225-245 º ): m3 =46,191 ; V3 =52,5 ; ρ20
3 =0,880 / ; nD

20 1.4747 

 4 (245-265 º ): m4 =36,275 ; V4 =41,5 ; ρ20
4 =0,874 / ; nD

20 1.4767 

 5 (265-285 º ): m5 =13,806 ; V5 =15,7 ; ρ20
5 =0,879 / ; nD

20 1.4787 

: m =19.5 ; V =23 ; ρ20 =0.848 / ; nD
20 1.4831. 

 

  

    ё  200    , 

     32 ,     –    

  ( ),    20 ,  ,  

    ,  ,  5  . . 

 : 

 1 (43-63 º ): m1 =4,1 ; V1 =4,6 ; ρ20
1 =0,8913 / ; nD

20 1.4638. 

 2 (63-83 º ): m2 =32,9 ; V2 =37,7 ; ρ2 =0,8727 / ; nD
20 1.4718. 

 3 (83-103 º ): m3 =48,8 ; V3 =55 ; ρ3 =0,8873 / ; nD
20 1.4759. 

 4 (103-123 º ): m4 =49,4 ; V4 =56,6 ; ρ4 =0,8728 / ; nD
20 1.4768. 

 5 (123-131 º ): m5 =11,6 ; V5 =13 ; ρ5 =0,8923 / ; nD
20 1.4763 

: m =23,2 ; V =26,9 ; ρ =0,8625 / ; nD
20 1.4793. 

 

 -    

 -      n – d –   

,     . 

 « »    : 

nD
20=1,4750                           nD

70=1,4600   

 ρ4
20=0,8510                           ρ4

70=0,8280 

     , %   : 

 V>0          =430V+3660/Mr .  V<0         =670V+3660/Mr  

         

: 

V=2,51(n-1,4750)-(ρ-0,8510). W=(ρ-0,8510)-1,11(n-1,4750) 

     ,%: 

 W>0  C =820W-3S+10000/Mr, 
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  S=0 –      , % 

 W<0   =1440W-3S+10600/Mr  

      ,%   

: 

= -  

      ,%    : 

=100-  

   : 

 V>0         =0,44+0,05MrV .  V<0   =0,44+0,08MrV 

   : 

 W>0      =1,33+0,146Mr(W-0,005S)  

 W<0       =1,33+0,180Mr(W-0,005S) 

   : 

= -  

      , %: 

 1 =-77.36%,  2 =-1.87%,  3 =2.23%,   4 =6.96%,  5 =4.49%,  

=25,68%. 

     , %: 

 1 =171.93%,  2 =91.47%,  3 =84.15%,  4 =70.87%,  5 =67.06%,  

=27.59%. 

      ,%: 

 1 =249.29%,  2 =93.34%,  3 =81.91%,  4 =63.91%,  5 =62.57%,  

=1.91%. 

      , %: 

  1 =-71.93%,  2 =8.53%,  3 =18.09%,  4 =29.13%,  5 =32.94%,  

=72.41%. 

    : 

 1 =-1.29,  2 =-0,03,  3 =0.05,  4 =0.16,  5 =0.12,  =0.72. 

    : 

 1 =3.84,  2 =2.03,   3 =2.04,  4 =1.91,  5 =2.08,  =0.82. 

   : 

 1 =5.13,  2 =2.06,  3 =1.99,  4 =1.75,   5 =1.96,  =0.099. 
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   225 – 245° ,    ,  (10 

)   125°   ё   ё  25 , ё   

,      .   – MnO4 

   10%-   ,  0.0176   MnO4,   

,    14  31 .    50 .   

   Sora air 110 plus (Germany).     

  . 

 :    225 – 245°  – 0,   – 29.3.  

  

  : 

   225 – 245°    (% .):  78.80,  11.86, N 0.05, 

S  ; 

 :  78.27,  11.43, N 0.06, S  .   

 (      )   

 0.95%. 

 -        =  

(1725  –1),     ,   

 1710  –1,   ,    1770  –1, 

   =     . 

 

 

         

 160-360° .    - ,     

   (    -   ) 

.      ,   

  (m/z 187  ),     

,  (m/z 239  )     ,   

 . ,       

  .   n – d –        

  . , - ,       

       

.   ,  ,  . 

             (205 - 285° ) 
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 , ё      .     

 ё        72%  . 

 

     (№79)   . 

 

 

1.  . .,  . .,  . . . 2004. . 44. № 

3. . 171. 

2.  C. .,  . .,  . .  .   . 

2003. № 1. . 66. 

3.  . .,  . .,  . .  . . 2004.  44. 

№ 3. .   180. 
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  4, 5  8- 9    
    

 . .,  . .,  . .,  . .,  . . 
USING FRACTIONS C4, C5 AND C8-C9 OF PYROLYSIS GASOLINE FOR 

SYNTHESIS OF OXYGENATES AND STABILIZERS  
   . . .   ,  

.  

E-mail: mehri.nagieva@mail.ru  

 

      4, 5  8- 9   

       .     

  , c ,     

    . 

        

 4   ,      -  

 (   );     5  ,   

 3-  1- . 

 4,  40-43% ,     

   ( ) [1].  -      

“ -110”        

 -       ( )  

 1000 / .     

. 

          .   

( )        75.0% (65.0%),    -95.0% 

(92%). 

  ,          

,     .  ,  

,      

 ,    

.         

 107-118,       ( ): : 

. 

        

       5,     

  .    5    

 -  .  

-I-7 

mailto:mehri.nagieva@mail.ru
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    1(3)-     4- -

  ,       

       .  

,        

 8- 9  .  8- 9 (130-1900 ),    

 (33.65%), -  (6.15%),  (7.02%)   (4.85%), 

         .  

       1(3)-

   8- 9     -23  

-Y,  -   [2-4]. 

     8- 9   

     .   

,    ,     , 

      . 

      -(1- )-

, -(3- )- ,   4- -4-

    -     8-

9  , -       1. 

 

 1. -   ,   

 

 

  

-   

. .,  
 10  
. . 

. ., 

 

 
 

𝜌4
40 nD

20 

n-(1- )-
 

 

160-164 

 

95 

 

190 

 

- 

 

- 

n-(3- )-
 

 

158-160 

 

91-92 

 

190 

 

- 

 

- 

  4-

-4-

 
  

 

175-177 

 

- 
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1.0338 

 

1.4990 

n-   160-180 - 108 0.9830 1.5735 

 

 

  -      

   ZnCl2   .  
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      2- -5-(1- )-

. 

   16.5  (0.12 )  ZnCl2  16.5  (0.27 ) 

« »  ,     .  

  100     19.0  (0.1 ) -(1-

)- ,     160   

  30 . 

     10%-      

   .     

,    -  .     

 - 2- -5-(1- )-   56.3% 

  -(1- )- . 

      -   -

 ,      - -

 . -      Alhpa İR-Furye (  

“Bruker”, )     600-3350 -1.   2  

 -   2- -5-(1- - )-

.  

 1   –  2- -5-(1- )-   

 : 0.75 . .    3,  

   ,    (ϭ=1.77 . .), 

   -  ,  5-6 . .   . 
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 2.  -    2- -5-(1- -

)-  

 , -1   

686, 1242, 1278   -     
 

732   

771, 852, 878    

926, 1084   -    2, 

   

1036, 1084 -   

1242, 1266, 1278 -   

1336   -    3 

1439, 1462   -    ( ) 2 

1588   

1613   =     

1710   =   

2860, 2921   -    3 

3040 - = -  

3312   -     

 

2- -5-(1- )-    0.5%  

          

.      -

  -2.      =0, 3 

 2     .  -    

   1715 -1,   .   

     8 .  8-   

 -     .   

-        

.    ,    .  

 ,      ,   2-

-5-( )-      

 . 

 

 

1.  I20140027 ( ), 2014. 

2.  . .,  . .,  . .  . // , 2012, .52, №5, 

.1-5. 
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3.  . .,  . .,  . . //   , 

2013, .86, .1, .36-41. 

4.  . .,  . .,  . .  . //  

 , 2013, №9, .37-42. 
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 . .,  . . 
OXIDATIVE CRACKING OF HEAVY OIL RAW MATERIALS 

 «25    » 

E-mail: alyamurashkina@gmail.com 

 

          

  . ,    250-270 °    

     ( )  

      .    

      .  

          

          

 .        

   

         

 .        

     .    

      .      

       . 

         π- . 

   .     

      « »   « ». 

            

       

      . 

        

     ,      

         . 

      :   

       (  1). 

 1 

, % .     

  9,29 15,88 

  49,52 44,12 

 30,41 29,29 

 10,79 10,72 

-I-8 
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   ,    ,  

   .    

   .  ,   

 (V2O5)   (NiO)     

.        

   .  ,     

      

. 

        

,         

  .      

   :     42 °  

    – 11,9·N·10-17 / ;  

 46 °  – 9,39·N·10-17 / ;   50 °  – 5,13·N·10-17 / . 

 ,       

.      

      .    

    ,    

. 
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 . .,  . .,  . .,  . . 
HYDRODYNAMIC CAVITATION IN PROCESSING HEAVY OIL PRODUCTS 

  ,     
. . . ,  

E-mail: terenteva-vb@mail.ru, terenteva@mitht.ru 

 

           , 

   [1].      

   .     

      .     

    ,  

        

 [2].          , 

    . 

        

    ,   

.   [3] ,      

    800 .     

    ,    

,          

 [4].  

 ,        

      [5, 6, 7].   

    .     

       

 .   ( )   20  50 . 

   (n)  1, 3  5 .  

         

 - ,     (  1), , 

    (  2)  ,    « -

» (  3).    

   1. 

 . 1   1      

       . 

-I-9 

mailto:terenteva-vb@mail.ru
mailto:terenteva@mitht.ru
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 1.    

  1  2  3 

, / 3 0,9478 0,9684 0,9800 

   ( ), °   280 290 475 

 , % .:  

 – 350 °  13,2 5,0 - 

350 - 400 °  15,8 9,0 - 

400 – 480 °  47,0 28,0 - 

 480 °  76,0 42,0 8,0 

 480 °  24,0 58,0 91,0 

 

 

. 1.       

    1  

 

,        . 

,         

   .       

   :   - 50 , 

  – 5.       280 °   257 ° .   

2  3            

.   2    25 ° ,   3 - 30 ° . 

255

260

265

270

275

280

20 30 40 50
, 

, 

3 

1 

5 
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         2 

  . 2  

 

. 2.     2    

 

 

,   ,   400 °  . 

         

    50    5 .  ,   

400 °     .     

    1.    ,    

  – 350 °    13,2  22,3 %  (  ,  

 480   76,0  86,4 %).   3  ,   

480 °      2  (  7,1  15,5%). 

  ,     , 

     -   .  

  3       

 (  2). 

,        

. ,          

.        50  

 5  .       1    

 4,5 ,    2 –  3,4 . 

0

10

20

30

40

50

60

-350 350-400 400-480 >480

, 

, %
 

.

 = 20 , n = 1  = 20 , n = 5  = 50 , n = 1  = 50 , n = 5
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 2.     3   

  

   
  ,  

  20 30 40 50 

  0,9800 0,9800 0,9800 0,9800 0,9800 

1 0,9800 0,9722 0,9682 0,9652 0,9601 

3 0,9800 0,9589 0,9541 0,9489 0,9441 

5 0,9800 0,9545 0,9489 0,9438 0,9388 

 

  ,     

    ,     

         

  .  ,    , 

     . 

 

 

1.  . .,  .X.,  . . [  .].   

        

.   -   "  , 

      ". . 

1999. 28 . 

2.  . .      . 

 .   . 2011. № 6. . 3-7 

3.  . . .: . 1975. 95 . 

4.  . .,  . .,  . .,  . .,  . ., 

 . ..        

.      . 2011. № 5. . 24-27.  

5.  . .,  . .,  . .     . 

: . 2013.  112 . 

6.  . .      . 

       . 2011. 

7.  . .  .    

. . . .  . .: . 2008. 271 . 
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  -   
     

  

   . .,  . .,  . .,  . . 
COMPOSITE COMPOSITIONS OF DEPRESSOR-DISPERSED ADDITIVES  

FOR PRODUCING MODIFIED DIESEL FUELS 
 ( )  ,  

E-mail: valievdz@gmail.com 

 
        

 .       

       

.         

       10-20 ° ,    

    20-30 ° ,  ,    

   2-3%,    [1—3]. 

          

.        ,  

        

 .   ,      

   ,    

. 

     (t )    

  (t )  [4—5].    

         . 

         

  .  

       -

  ( ),      

         

 . 

         

   « »   « - ». 

        

      t    t   ,   

         

      .1. 

-I-10 

mailto:valievdz@gmail.com
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 1.        . 

№ 

 

  
   

 
  

. , 
% . 

 
  

, (° ) 
t  t  t  

1.  1 0,07 -15 -28 -38 

2.  2 0,07 -17,5 -36 -48 

3.  3 0,07 -17 -35 -47 

4.  2 + Keroflux 3614 
( ) 

0,07 -17,5 -36 -48 

5. Dodiflow (BASF) 0,07 -16 -34 -46 

 
  t    t          

  ( . 1),  ,     №2,4  5  

     0,07 % .     

       48 º    46 º ,  

t     36 º    34 º .     

   t    t   . ,     ,   

,    - ,  ,   

 , , ,   . 

 
 

. 1.  t    t       
   №2, 4  5 

 

     -   

       52368-2005.   

          

(  2, 4  5),         

-60-50-40-30-20-100 0 0,02 0,04 0,06 0,08 0,1 0,12
е

пе
ту

, °

Ко е т , % tпт  О .№   t  О .№   tпт  О .№ t  О .№
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     52368-2005,      

      Keroflux 3614 (  4)  

    Dodiflow (  5). 

    ,    

          

t    t ,          

         .  

     ,    

           

       [6].    

          

       4-    25°  ,   

         1-2%  

   .     

   ( )   13-14°  ,  .  

         

         [8].  

        

        ( .2). 

        

      [7], [9].  

 

 2.       

/   

 

 , 
% ё . 

8  10  12  14  16  

1  №2  
  

90 60 40 30 28 

2  №2  
  

100 100 100 100 100 

3  №4  
(   

Keroflux)  

  

100 100 100 100 100 

4  № 5   
  

100 100 98 95 85 

5 

 

 № 5 

  

100 100 100 100 100 
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 ,  2, 4    0,07 % .   

     .   -

         

  52368-2005  (E  590:2009)   .  

 ,       

 ,        

.  

 

 

1.  . .    ,   . — .: 

, 1990. — 226 . 

2.  . .        . — .: 

, 1985. — 312 . 

3.  . .,  . .     

. — .: , 1987. — 66 . 

4.  . .   . — .: , 2003. — 270 . 

5.  . .      . — : , 

2002. — 670 . 

6.  . .,  . . -   -

      :  . 

— : -  . . . - , 2008. — 472 . 

7. -      

   /  . .,  . .,  . . // 

    . 2012. - №6. . 34-39. 

8. Kemalov A. F., Kemalov R. A., Valiev D. Z. Scientific and practical aspects of 

development of ultrafine dispersions of modified petroleum oils / // Chemistry and Technology 

of Fuels and Oils. 2013. Vol. 48. No. 6.  

9. Kemalov A.F., Kemalov R. A., Valiev D. Z., Abdrafikova I. M. Development of the 

composition of depressor - dispersant additives for petroleum fuels // Life Science Journal. – 

2014. Vol. 11(12s). – P. 461-465. 
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 . .,  . .,  . .  
STUDY ON CRUDE OIL DISTILLATION RESIDUES UTILIZATION  

IN SYNTHETIC RUBBER INDUSTRY 
  ,  

E-mail: kri8327@yandex.ru 

 

     

         

   .    

    , ,   

.      ,    

   .      

    -      [1]. 

       

  . 

        

         

. 

           

    1:0,5:0,5      

  200 0 .      1 .,     

  .    

       -

4000 ,   -  .   №1 

       ,  

 №2      , 

 . 

 

-I-11 
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. 1.       . 

   7,3877% 

 

. 2.      , 

 .    3,9427% 

 

      №3. 

 

. 3.   .    29,1733% 

 

     ,  

   29,1733%  7,3877%  3,9427% . 

 

 

1.  . .,  . .,  . .,  . . (2008).  

     :   

 //  .  2:  , , 

, 1 (4), 52-57. 
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 Ё      

   

 . .,  . .,  . . 
COMPOSITIONAL CHANGES OF OILS IN ASHALCHIN PETROLEUM 

UNDER ITS BIO-DEGRADATION BY NATIVE SOIL MICROFLORA  

IN LABORATORY CONDITIONS 
       , ,  

E-mail: avr@ipc.tsc.ru 

 

    ( ,   )  

          

,  ,    ,  

,     [1].     

  ,   .   

       

    [2].      

 ,   ,   

    .    

  [3].        

         

     . ,   180  

    84 %.      

– , ,  –    68–99 %.    

  85,6  55,2 %, .    

-       .  

           

.       [4]     

     ,     

      ,   

      . 

         

       

    ,      

   ,    

  « » .  

-I-12 
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( )   ( ),      

  ( )    ( - ) 

 ,   [3].       

  ,   [5].    –     

 C–S         [4].    

  BBr3 c     

      , .   

   ( )    

.      ( )    

      -

   .    

 ( - ).  , - ,      

  ,   [4],     

 - ,     DFS  

«TERMO-scientific».     : 

1.       

         

  [3],      , 

   .  ,   

   « »,    -

/   /  (Pr/Ph),  -  

   -      ( . 1 ).  

       

.     ,     

 ( . 1 ) – .   29     

 27– 29; 

2. ,  , -     

         ,  

    ,        

   .     

 -       

       -  ( . 2, 3).  
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. 1. -   ( )   ( )    (1)  

 (2) .       

 -  

 

 ,       -  

( . 2 )       16– 21.  

,      Pr/C17  Ph/C18.   

-        

( . 2 )   ,   Pr/C17  Ph/C18  . 

    ,   -    16– 21 

   O-  ,  « » -  

  « » .  S-    

,   - ,     ,   

 .  O-  S-     

 .  
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 . 3 ,        

         .    

      .  

 

. 2.  -      

 ( )   ( ) .      

  -   

 

 , ,      

         

    [3],     

 ,    . ,  

, -        

      ,      

,          

 .  -  S-    

     .  
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. 3.  -    

     ( )   ( ) . 

 – ,  – ,  -  

 

 

1.  . .,  . .,  . .,  . .,  . .   

   . , , 1999. 304 c. 

2.  . .,  . .,  . .  : 

  . , -  , 2006. 270 . 

3.  . .,  . .,  . .  . . 2017.  57. № 4. 

. 386.  

4.  . .,  . .    . 

2014.  324. № 3. . 16.  

5.     ( -  ) /  

. . . , . . , . . . , , 1984. 431 .  
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      « -

»  Ё     
    

 . . ,  . . ,  . .,  . . ,  . .  
IMPROVEMENT OF ECOLOGICAL CLIMATE TO THE LLC "LUKOIL-

NIZHEGORODNEFTEORGSINTEZ" BY REDUCTION OF PHENOL IN 

WASTEWATER OF INDUSTRIAL LENEVEU THE SEWER» 
  « - »,  , .   

E-mail: Alexander.Bolshakov@lukoil.com 

 

            

,         ,   

       .  

       (  

,  , )   ,     

  .        

      ,   

        “ -

”.         

, , -2, , 24/2000   3000   ,   

        -2  ё   8000   

  .     8000       

  -  2,5,6,       

  3000    .     

            5 . 

    2010  2015   ,    

         

 (ABT, 24/2000, , , ),    3000   

   .  

  3000        135 3/  (  - 30 

3/ ,  - 50 3/ ,  - 44 3/ , (5)   - 24/2000(6) - 11 3/ ).  

        157 3/ .  

          

         .  

,    ,      

   ,    ,   

      .  

-I-13 

mailto:Alexander.Bolshakov@lukoil.com
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          ̴ 90 3/ ,  

ё         « ».  

  2015       -2, -2, . 

      : -2 - 33 3/ ,  - 16 3 

/  (  ), -2 - 22 3/ .    ё   

           

 8000,    110 3/ . 

      .  -   0,369 

/ .      (56 / ), -2 (372,5 / ), 

 (410,5 / ).     3000  8000      

      .   

   ,   ё   ,   

. 

 

 

 

 

 

 

 

 

 

 

 

. 1.       

 

        « -

»  ё         

         ( . 2) 

       3000  8000 : 

1.         8000.  
      . 

2.         3000.  
        « ». 

        . 

 ,  71 

.30

 

-2 

 
.80

 , 135 

-2 
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  SRW    -2   8000  

Э .

/  № 3

/
 №

 1
5

Э

 8000

Д  100

Д
 1

0
0

Д
 1

0
0

Д  200 Д  80

Д  100

Д
 1

0
0

Д
 1

5
0

Д
 2

0
0

Д  200

Д
 5

0

Д
 1

5
0

Д  150

 -2

 24/7, 24/2000

 
 3

5
/2

1
-1

0
0

0

  , 

  3000

 :

- щ. -  Ц     21.01.15 ( .20)

- щ. -   8000    21.01.15 ( )

- -   8000,    ( )

- - ,     ( .20)

В   
   

  8000 

  
 

 

. 2.        

 

           8000   

ё  ( . 3) 

 

. 3.      8000  . 
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 1.             

 

 

             

      3000 .     

3000   .  

    ,   , -2,   

  4VC8001,    185 - 1172 / 3.  

      3000    26,3 – 667 / 3 ( . 

10). 

 

. 4.     ,    3000  8000 

. 

ПЭСиСК
Секция 8000

АВ -2

ЭЛО

то
ки

 ЭЛ
О

д енажная вода

ки
ла

я в
од

а

не
фт

ь

не
фт

ь

не
фт

ь

АВ -АВ -

ЭЛО

д енажная вода

ПЛКПЛК

то
ки

 ЭЛ
О

д енажная вода

ПЛК

то
ки

 ЭЛ
О

ЭЛО

- , - - , -  
, 

- , - , -
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    ,    8000   

-2,5,6  96,3 – 468 / 3.     , 

     ,   27,4 – 53,6 / 3 ( . 5).  

 

. 5.      

 

            
 

 

              . 6.       

 

          

« - »      468 /  

 24,7 /            . 
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 . .1,  .2 
SHALE FORMATIONS ENRICHED BY TOXIC ELEMENTS:  

ENVIRONMENTAL RISKS 
1      , .  

E-mail: punanova@mail.ru 
2  «Kaz-Waterhunters»  , .  

E-mail: nukenov_d@mail.ru 

 

       

    ,    

 (     )       

  ( ),      

  ( ).    Fe, As, Be, Cl, Co, Cr, F, Hg, Mn, Ni, 

Pb, Sr, Sb, Se, Tl, V, Zn, U, Th, Rn  .  

         

        

 ( ) ,   ,       

 . ,   15-20%    

  ё     ,    ,  

ё      .      

  Hg, Cd, As  .        

    – V, Ni, Co, Cr, Cu, Zn    

     ,      

  ,   (>450°C),  

 ё. ,        

 ,        .  

       

     . .  [1].  

         

       ,  

  .       

        

(   , ) [2].  ,    

        (  4.5 )  

  -      

-I-14 
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,   Cd, Hg, As, Tn, Se, Mo  .      

    ,  ,        

[3].            .  

   ,  ,   

          

       

,         . 

 , ,      

           

,   -    V  Ni    

,    .    

     :   . . 

 (1992),           

  V   .  ,   [4],  

            

 ,        -  

,      . 

          (  

    100 / )   

   36  ( . 1). 

. 1.         
  

 

 
-

 

    (  ), /  

< 0.01 0.01–
0.1 

0.1–
1.0 

1.0–10 10–100 100–1000 >1000 

 
 

Au  Hg, 

Re, 

Ag 

Ge, W, Be, 

U, Hf, Th, 

Sn, Cs, Se 

Sc, Nb, Co, Ga, Pb, Y, 

Mo, As, La, Li, Cu, 

Ce, B, Rb, Ni, Cr 

Zr, Sr, Zn, 

V, Mn, Ba 

Ti 

 
 

Re, Au Ag Hg Ge, Mo, W, 

Be, U, Hf, 

Th, Sn, Cs 

As, Se, Sc, Nb, Co, 

Ga, Pb, Y, La, Cu, Li, 

Ni, Ce, Cr, Zn 

Rb, Zr, B, 

V, Sr, Mn, 

Ba 

Ti 

 

       

       (  

  [5]),         
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   [6].  ,     

     .    

     ,   

  . ,      2110 

/ , ∑(Mo, Pb, Zn)  120 / , ∑(V, Ni, Cr)  190 / .     

       ( / ): 1063; 90  170. 

 Ag, Be, Sc, Pb, Zn, La, Mn  Ti     

,     .      Ba, Zn 

 V ≥ 100 / ,  Ti  4000 / ,  Mn – 4500 / .    

      Re – 

 ,       

.  

        

,       ,   

 -   - .       

   ( )        

   : V, Ni, Rb, Fe, Ti ( . 1).  

 

. 1.       (   
 [7, 8]) 

׳         

   ,     

КО
ИИ

 /

ЭЛ Ы

е  етт
ед  етт

 етт
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,       . 

       (Fe, 

Ca, Si, Mg, Al, K, Ti, Sr),        100 /  

(Ni, Rb, V, Cr, Mn, Zn).  

       , 

  , . .    ( . 2).  

. 2.      -  
[4] 

 

,   
№ -

  

 
-

 

, -

  
,  

 , /  

 

V 

 

Ni 

 

Zn 

 

Pb 

 

Au 

 

Cu 

 

Fe 

, 
-

 

 

D3dom 

 
 

ё - . 

 

520 

 

 

680 

 

 

670 

 

 

94 

 

 

30 

 

 

33 

 

 

420 

 

,  
. 64 

 

D3dom 

 ё - 

,  
3762-3767 

 

10 

 

 

520 

 

 

- 

 

 

30 

 

 

120 

 

 

55 

 

 

150 

 

 

         

       ,   

  , ,     [9].   

           

           

  [10].          

1.0 10-3 / .     ,   

         

  ,      ,  

,         ,  

   ё    .     

 ,      (Hg, Pb).  

         

   . 

 ,       

            

 V, Ni, Mo, Sc, Ti, Zn, Ag, U, Re, Hg, U, As   .   , 

          



258 

 

  ,   -    

       ,    , 

    ,   ,    

         . 

   ,       , 

  ,        

   ,   ,    

    ,   ,   

,   .  

 

 

1.  . .  ,  

 - .   . : , 

2005. 372 .  

2.  . .,  . .,  . .   ,  

   . .: . 2001. 77 .  

3.  . .  .   . 2010. . 5. № 2. 

http://www.ngtp.ru 

4.  . .,  . .,  . .,  . . . 

1988. № 9. . 1360. 

5.  . .,  . .,  . .,  . .   

     .  

     . .: , 1988. 256 . 

6.  . .,  . . 2017. . 19. № 3. . 1. . 239.  

7. Nemec R. Thriving in a Major U.S. Pipeline and Gas Journal, November, 2016. 

. 56. 

8. Chizoba C. N. USA. University Of Texas At Arlington May. 2013. 80 p.  

9. Shpirt M. Y ., Punanova S.A. Solid Fuel Chemistry. 2011. №. 5. . 330. 

10. Kelly W.R., Long S.E., Mann J.L. Anal. Bioanal. Chem. 2003. № 376. P. 753. 

 

  



259 

 

      

 . . 

MIGRATION KINETICS OF VARIOUS OIL PRODUCTS TO THE SOIL 
 «25    », .  

E-mail: Suslik1990.90@bk.ru 

 
       

     .  ,   

 -      

  (     )   

       .  

         

        

,    .  

    ,      

          

 .  

 ,       

    ,      ё 

    .    

          

 ,       

   [1-2].      

     ,   

    ,    

         

«         

  »    (  – ) [3]. 

       

 ,   ,       

.        

 -  .        

      1 . 

        

:    -4;    -10 2 ; 

     -1;    -92. 
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    Pt-

     

 . .,  . . 
EFFECT OF METHODS OF INTRODUCTION OF TITANES ON ISOMERIZATION 

ACTIVITY OF ZEOLITEFREE AND ZEOLYT-CONTAINING Pt-CATALYSTS ON 

THE BASIS OF TAGAN MONTMORYLONITE 
 ,    . . . . .  

E-mail: n_korn77@mail.ru 

 

          

  4— 6 c      , 

           

.    ,     

  ,   ,    

 .        . 

        .   

         

   4— 6 [1-3]. 

  ,  ,    , 

     ,      

.       

[4].      ( )     

 Pt-     - . 

     ,   

  .        

 Pt – ,     

   -  [5].      

 ,        

   .   ,      

      TiO2     

      - .  

          

-    :1) 0,35%Pt/TiNaHMM,  

TiNaHMM-    (Ti=5 / ), 2) 0,35% Pt/NaHMM+Ti 2, 

     Ti 2 (8%); 3) 0,35%Pt/NaHMM+Ti 2+  -  

   15% .     

-I-16 
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 ,            

    -    6 .   

    ,    250-4000 ,  

   5 3 ,   -  0,82 -1  

  2: 6 14 = 3,5. 

      (S ., V ., R)  

   (S ., V ., R) Pt /TiNa  –  

           

  (  1).  

 

 1 –      Pt/TiNa  

–      -   . 

№   S, m2/g   
,  3/  

, % , % 

1 0.35%Pt/Ti(5,0)NaHMM 

(Ti=5,0 / ) 
132,3 0,1336 38,0 62,0 

2 0.35%Pt /NaHMM+Ti 2 118,2 0,1233 36,6 63,4 

3 0.35%Pt/ NaHMM 

+Ti 2+HM  

155,3 0,1143 52,2 47,8 

4 0.35%Pt/ Ti(5,0)NaHMM 

  

86,4 0,0939 47,8 52,2 

5 0.35%Pt/NaHMM+Ti 2 

  

105,5 0,1048 58,0 42,0 

6 0.35%Pt/NaHMM+Ti 2+HM 

  

139,3 0,1027 50,0 50,0 

 

    1   0.35%Pt/TiNaHMM   

     132,3 2/ .     

    Ti 2     118,2 
2/ .        15%   

 155,3 2/ .      -   

        .  

   0,1336  3/    0.35%Pt/Ti(5,0)NaHMM,  

Ti 2      . 

   1 ,    0.35% Pt/ NaHMM + Ti 2 + HM 

15%    (  20Å)     - 52,2%.  

 Pt 0.35%/Ti(5,0)NaHMM  Pt 0.35%/NaHMM + Ti 2  

,        62,0  63,4, 

.  
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      -   

        

     .  -   

  . 

      0.35%Pt/NaHMM/Ti –  

-     DRON-4*0.7;  CoKα  CuKα-

.       

   ICPDS. 

  1 0.35%Pt/Ti(5,0)NaHMM    

(4.44)    (9.0 - 9.4),      

    .  

   2 0.35%Pt /NaHMM+Ti 2    

(4.44)    (9.2).   4.44     

 1.   - Ti 2 –  (3.52).  

   3    2     

-  15%.  :  (4.44), Ti 2 –  (3.52)  

-  (9.0).    ,   ,  9.2-9.4, 

   ,      . 

      ,    

  . 

         

  3-     % ,    NaMM*- 

         .   TiO2 

    C, Mg, l, Si, S     , 

 .       

      ,     

 .    Pt  Ti    

,       .  

      -  

       

 .        

 -     (  1).   

,   Pt 0.35% Ti(5,0)NaHMM     250  4000  
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   9,0  50,0%.   4+-   250  3000  

 100%.     4000     

S  4+  95,0%.  7-       2,2 

 4,7%.  2,2-    3,5  21,7%.  6   

4000   40,3%. 

 Ti 2       

    250-3500 ,    . 

,       7,9  30,7%,     

 4000    51,6%,   1,6% ,    . 

  4+-   250  3000   ,     

  100%.     4000    

 S  4+  95,6%.  7-     

  2,1  4,9%,  2,2-   3,0  22,4%.  6  

 4000   41,6%. 

 0,35%Pt/NaHMM+Ti 2+     -  

       20  57,0%.   4+-

  2500  – 100%,   6-  - 99,8%.   

     4+  93,3% (  4000 ).  2,2-

     10,3  24,1%, 7-   2,1  8,5%,  

6   4000  - 43,1%.      

 1- 3.  

 

. 1.  ( )    6-  ( )     

: 1 - Pt 0.35% Ti(5,0)NaHMM; 2 - Pt 0.35%/NaHMM+TiO2;  

3 - Pt 0.35%/NaHMM + TiO2+HM 15%. 

 

250 300 350 400

0

10

20

30

40

50

60

К
я,

 %

, 0
1

2

3

250 300 350 400 450

0

5

10

15

20

25

30

35

40

45

 
 

 6

, 0
1

2

3



266 

 

  ,  ,     TiO2    

        132,3 m2/g  118,2 

m2/g      0,1336  3/   0,1233  3/ ,     

      250-3500 .  -

        

155,3 m2/g,        -  

, 47,8%  52,2%, .     

     6  7-     

.  
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 Ni-W(Mo)/Co-Mo  , 
   IN SITU  

 . . 1,2,  . .1,  . .1,  . .1,3 

ACTIVITY OF Ni-W(Mo)/Co-Mo SULFIDE CATALYSTS, PREPARED BY THE IN 

SITU DECOMPOSITION OF THIOPRECURSORS 
1    . . .  , .  

E-mail: panykova@ips.ac.ru  
2  -    . . , .  

3     . . , .  

 

        

        

   ( ), ,    

 [1].     « » 

   Ni-W(Mo)/Co-Mo,   -Al2O3, 

    .      

       

 [2],     .  

        

:       

  (ex situ),  –     

  (in situ).   in situ   

        

 ,      [3, 4].  

       

 – .     

   ,      

,    ,    

. 

    Ni-W(Mo)  Co-Mo   in situ 

     : 

[(Met)3S]2Ni(WS4)2, [(Met)3S]2Ni(MoS4)2, [(Met)3S]2Co(MoS4)2,  Met –  

.       

  .     

       

( , , , )  

-I-17 

mailto:panykova@ips.ac.ru
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 ( ).      

    ,     

 5,0     (350-380° ),    

 (2-8 ).     -  

  - - . 

     (10%-                          

- )       

    (W, Mo),  105,3/1.  .1   

        350° . 

 1.  10%-     -    

350°  

 
 
,  

, % 
 

, % 
-

 

-
 

 

[(Met)3S]2Ni(WS4)2 2 5,0 1,0 94,3 24 

[(Met)3S]2Ni(WS4)2 5 7,7 1,3 91,0 32 

[(Met)3S]2Ni(WS4)2 8 8,0 1,0 91,0 35 

[(Met)3S]2Ni(MoS4)2 2 3,0 1,0 96,0 7 

[(Met)3S]2Ni(MoS4)2 5 10,0 3,0 87,0 42 

[(Met)3S]2Ni(MoS4)2 8 11,0 3,0 86,0 99 

[(Met)3S]2Co(MoS4)2 2 1,0 1,0 98,0 20 

[(Met)3S]2Co(MoS4)2 5 2,0 1,0 97,0 30 

[(Met)3S]2Co(MoS4)2 8 3,0 0,6 96,4 45 

 

,    5-     

          8 

.     (  99%)    

 (14%)   Ni-Mo-S ,     

 .  

,   –       

    .    ,  

     ,     
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      .   

       380°  ( . 2). 

 2.  10%-     -    

380°  

 
 
,  

, % 
 

, % 
-

 

-
 

 

[(Met)3S]2Ni(WS4)2 2 2,7 0,3 97,0 20 

[(Met)3S]2Ni(WS4)2 5 3,6 0,4 96,0 29 

[(Met)3S]2Ni(WS4)2 8 6,2 0,8 93,0 79 

[(Met)3S]2Ni(MoS4)2 2 3,0 2,0 95,0 26 

[(Met)3S]2Ni(MoS4)2 5 8,0 3,0 89,0 68 

[(Met)3S]2Ni(MoS4)2 8 10,0 4,0 86,0 100 

[(Met)3S]2Co(MoS4)2 2 1,5 0,5 98,0 27 

[(Met)3S]2Co(MoS4)2 5 3,5 0,5 96,0 63 

[(Met)3S]2Co(MoS4)2 8 3,0 1,0 96,0 89 

 

 ,      380°     

        . 

  (100%)    (14%)    Ni-Mo-S 

. 

      

.      3,5%-    

 - ,       (W, Mo) 

.  . 1       

 . 
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.1       /W(Mo)                      

 : t=350°C, P=5,0 , =5  

         

  Ni-Mo-S  Co-Mo-S .    /Mo 

= 26/1   68%.  Co-Mo-S    

     /Mo,   

   ,      

.   Co-Mo-S     

 (  -S ). ,      

 :   ( )  .  

,                Co-Mo-S    

      .  

    Mo,  Ni-W-S   

    ,    

    4%. 

: 

   10%-     -  

  Ni-Mo-S ,    ; 

         

   ,    

: t = 380° , P = 5,0 ,  = 8 ; 

010203040506070
26./1 52/1 105,3/1 

, %

 /W(Mo), /

Ni-W-SNi-Mo-SCo-Mo-S
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        Co-Mo-S 

,   – 68%. 

 

          

   . 
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Pd- ,    
  Na- ,   -  

 . .2,  . .1,  . .2 
Pd-CATALYSTS INFLICTED ON ACTIVATED MONTMORILLONITE IN Na- 

FORM, IN ISOMERIZATION OF n-HEXANE 
1  «  ,    . . . »,  

.  
2      . . . 

, .  

e-mail: djumabaevals@mail.ru 

 

   -     -

   ,     ,  

        

.       -    

     ( , ) [1].  

        

     .    

  ,      

Na, Ca, Mg    [2,3].     

       

 ( ).    

  - ,     -

     Pd-   

 PdCl2,       N -  

(NaHMM),    - . 

 -      20%  

H2SO4      SO4
2-.   , 

       ,   1500    

   5000  [4].  -    

   Pd- .  

       PdCl2 

  ,      

 .      0,1  0,35 .%. 

B Pd/NaHMM  15%  (HM)    Si/Al=20. 

       

     ACCUSORB.   

-I-18 
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     –  

     INCA – Energy 450, 

      JSM6610LV, JOEL, . 

    -     

       250-4000 .  

         0,82 -1.   1 

      -   

      Pd. 

 

 1.      

d/NaHMM c   Pd 

 
  , % 

C  Na Mg Al Si Ca Fe Pd 

Na  - 51,19 0,74 2,72 10,90 33,75 0,27 0,44 - 

0,1%Pd/NaHMM +HM 8,59 47,76 0,09 0,95 11,71 30,24 0,09 0,36 0,21 

0,1%Pd/NaHMM 8,86 47,73 0,05 1,40 13,36 27,93 0,08 0,44 0,16 

0,35% Pd/NaHMM +HM 8,77 48,41 0,07 1,04 11,57 28,97 0,06 0,36 0,74 

0,35% Pd/NaHMM 8,69 48,84 0,05 1,36 12,96 27,05 0,07 0,35 0,63 

 

      -    

    Pd . 1 ,     Pd 

     ,       

    NaHMM.      

     .  

      ( )  

   .2.  

,     NaMM    

  48,2 2/   245,1 2/ ,     ,  

     .     

        

     ,     (NaHMM), 

       Pd  . 

         

.  
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 2.   Pd- ,   

    (NaHMM)   . 

 

   Pd/NaHMM-     

      .  Pd/NaHMM+HM-

        

         

 .  

 

 3.  -   Pd/N H –   

-  , 
0  

α, % S 6, 
% 

S 4+ 

% 

  , % 

{ 1-

4 

i-  2  2,2  

 

2   
6 

 
7

* 

0,35

% Pd 

250 10,5 75,5 99,6 0,00 0,00 0,04 4,75 3,15 7,90 2,53 

300 40,4 89,8 98,5 0,00 0,00 0,60 18,50 17,8 36,30 3,52 

350 51,2 90,2 97,4 0,03 0,17 1,14 25,67 20,50 46,20 3,65 

400 54,1 78,9 97,1 0,03 0,50 1,03 23,37 19,28 42,65 9,86 

0,1% 

Pd 

250 11,9 65,3 96,5 0,00 0,20 0,22 4,60 3,20 7,80 3,73 

300 27,1 83,9 97,8 0,00 0,00 0,60 13,60 9,17 22,73 3,76 

350 47,5 87,8 97,2 0,15 0,15 1,05 22,77 18,93 41,70 4,43 

400 52,1 88,3 98,3 0,10 0,25 0,53 26,00 20,03 46,03 5,21 

* - 7: 2,2  – 2,2- ; 2,4  – 2,4- ; 2,2,3  – 2,2,3-

; 3,3  - 3,3- ; 2  - 2- ; 3  – 3-

; 3  – 3- . 

 

 0,35%  0,1%     -  

   -    ,   

54,1%  0,35% Pd-   52,1%  0,1% Pd–   4000  ( .3, 

 
S, 

m2/g 

 
 , 

3/  

R, Å 
 ,% 

, 
(0-20Å) 

, 
(20-80Å) 

NaMM 48,2 0,478 12,0-60,0 17,0 83,0 

NaHMM 245,1 0,468 15,0-80,0 12,9 87,1 

0,35%Pd/NaHMM 105,2 0,112 11,0-70,0 42,2 57,1 

0,1%Pd/NaHMM 125,6 0,132 10,0-70,0 40,0 60,1 

0,35% Pd/NaHMM+HM 131,9 0,124 12,0-70,0 34,6 65,3 

0,1% Pd/NaHMM+HM 156,8 0,145 11,0-70,0 36,0 64,0 
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.1).   4+       

(96,5-99,5%). 

  2.2-    4000   0,1% Pd-

   26,0 %.       0,35% Pd-

  3500 .      0,15%.  

 -     0,35% Pd-   3500  

 46,2%,      0,1%   

  . 

    1) 2) 

. 1.  ,  ,   -   0,1%Pd/N H  

(1); 0,35%Pd/N H  (2)-       

 

 ,   . 2, ,  

  Pd-       

0,35%  0,1%Pd.      0,35%Pd/N H + -  

  2,2- ,    - ,    -

6     ,   4+ .   

    0,1% d . 2.    

  3500 ,   39,6%,    2,2-  

 20,9%.   4+ -     96,6-

100%    .  
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. 2.         2,2 ,  

, ,      4+     

 -   

 

    0,1%,     

  - ,    d- , 

 ,  23,5%  3500 .   

 6  (42,45%) 0,1% d-     

0,35% d.  

 ,      Pd-

,      Na- ,  

 - , -  ,    

.        , 

         

.  
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2.  . .,  . .,  . .   . 2014. № 1. 

. 57-63. 

3.  . .,  . .,  . .,  . . . . . 2007. №4. 

. 69-74. 

4.  . .,  . .   . 2017. №1. .59-68. 

  

0102030405060708090100
0.35% 0.1% 0.35%+HM 0.1%+HM ,  
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/  

* ** * ** * ** 

-25 - 420 420 0.19 0.19 900 900 

-1 Al(OH)3 292 417 0.13 0.19 844 1206 

-2 SiO2 277 396 0.13 0.18 714 1020 

-3  240 343 0.11 0.16 763 1090 

-4 +  228 326 0.10 0.15 578 825 
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 ,     , 

   .     PAF  

       [4, 5]  

 [6]. 

   ,    , 

    ,     

   .  Pd–PAF-20-NH2 (3,2 .% Pd), 

   Pd–PAF-20 (4,7 .% Pd),    . 

   . 

 

 1.       

 Pd–PAF-20  Pd–PAF-20-NH2 

   
 , % 

Pd–PAF-20 Pd–PAF-20-NH2 

  2.2 0.7 

 
 58.8 30.4 

 3 1.2 

-1 
-1 66.3 25.5 

 2.3 3.9 

-4 -4 72.9 4.4 

-1 

- -2 7.9 0.2 

- -2 8.2 0.3 

 20.8 2.5 

 

 

7.8 2.1 

 

31.8 0.8 

 : 1  ,  :  = 27000:1 ( ), 10 . H2, 60˚ , 30 . 
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    ,    
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   .      
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      -
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  ,    -

  . 

         8 
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   Chevron Phillips    

         

   ,                           

C6-     85 %,      1-  

 99 % [1]. 

  « - »      

   1-       

 .    [2, 3]    

1. 

    

K-1 -2 -3 -4 

 

. 1.      

   ,     -1, 

      ,   

   –     ,  

   .    

     ( . 1)    

 .        

  ( -2)       
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 6   84,5 %.       

       1-   

     6  90 %     1-  

 99,5 % .    900-1400 / Cr∙ .   

     1-      

 ,       

[CrCl3( 2 )((Ph2P(1,2- 6 4) (Ph)(1,2- 6 4) =CR2)],  R   ( -3)  

  ( -4),      

     70-90 °    30-40 

. 

 1.       

  

-

,  
/ Cr∙  

  , % . 
-

  4 6 8 10+ 

K-1 218 0,2 0,5 52,8 29,1 17,4 [3] 

K-2 726 0,3 0,2 84,5 6,9 8,1 [3] 

-3 900 0,3 0,4 89,8 7,1 2,4 [2] 

-4 1400 0,01 0,1 94,8 2,8 2,3 [2] 

 

     

       

,        , 

   (   40 )   (   90 ° ). 

       

      , 

. .        .   

          

   .  

 

 

1. J. T. Dixon, M. J. Green, F. M. Hess, D. H. Morgan. J. Organomet. Chem., 2004, 689, 

3641-3668. 

2.  2 581 052 C1 ( ). 
3.  2 556 636 1 ( ). 
 

  



377 

 

     
 ,   

  

 . .1,  . .2,  . .1,  . .2,3 

PETROLEUM RESINS HYDROGENATION OVER UNSUPPORTED SULFIDE 

CATALYSTS FORMED FROM WATER-SOLUBLE PRECURSORS 
1       ( )  . . , 

 
2    . . .  ,               

 E-mail: oksa_0096@mail.ru 
3     . . ,  

 

  ( )     

:   , ,   ,   

.  

      ,    

 ,         

   [1].         

 :  9,   ,  .  

   –     

      , 

 ex situ,      

      .    

     . 

      ( ),  

 :     60  I2/100 3, 

     1   22%,  – 2,6%, 

   Mw = 1325,    Mn = 

589, z-    Mz = 3268. 

   : ,   Span 80   

-   ( ),     .  

     .  

   1  6%  .       

  30 ,     360°    

6 .      .     

      .   

     290° ,    30   

-II-10 



378 

 

    7 .      
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.  
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  -   Agilent PL-GPC 220,  

 Styrogel HR 5E,      ( ), 

  1 / . 

    1  ,    
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        (1)  
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 1.     

   
  , % 

 , % 

,  
I2/100    

Span 80 

0 43.7 85.3 700 

2 35.9 88.8 2 

 

1 62.9 100.0 10 

2 50.7 61.4 7 

4 59.6 100.0 3 

6 64.1 100.0 7 

  

1 52.6 100.0 5 

2 42.5 100.0 10 

4 34.6 100.0 40 

6 42.5 100.0 7 

 

       

  . ,   , 

  ,     ,   

      .  

 

     (№79)    (  5). 
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,      .  

     ,    

    ,     c 

   (  1). 
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n
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      [1-3],    

      -   

         

  .       

       

     .     

       

 N-  Pd- ,   

(Na+[B(3,5-(CF3)2C6H5)4]
- (NaBARF)) ( .1). 

(IMes)Pd(cinn)Cl(SIMes)Pd(cinn)Cl

N N

Pd

Cl

Ph

N N

Pd

Cl

Ph

(SIPr)Pd(cinn)Cl

N N

Pd

Cl

Ph

 

. 1.      Pd- . 

 ,         

 Pd- ,   N-  

,       .   

    1·104 /( Pd· ).   
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LOWMOLECULAR WEIGHT POLYETHYLENE  

   . . .  , ,  
E-mail: gostev1992@bk.ru 

 

      . 

    ,      

 .        

     -  

   -     
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 .    ,  

  ( )    ≥ 1×106, 

     (  , -

,    . .).      
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      .    

        

     -   

       

  [1, 2].    “ ”  
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    .      
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    ( )    
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    -(CH3)2Si(Ind)2ZrCl2/ ,  
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,        

  [3, 4].      

   ,   [4].    

/      30 0      

     w = 1×106 / ,   

   70 0      w = 160000 / .  

  ,     .  

,           ( ). 

         23  70 .%.  

  

.          .  

 

.% 

 

.% 

  

(2 ) 

-   

, 
0  

Χ, 

 % 

,  

 

, 

 % 

,  

 

,  

% 

,  

/  

100 0 140 54.3 23.2±0.2 10.1±0.2 39.3±5.1 619±49 1000±75 

30 70 134.7 67.2 23.8±0.8 10.2±0.4 34.6±1.6 650±72 1020±30 

50 50 133.8 64.2 24.2±0.2 8.7±0.1 30.7±1.1 620±15 1080±30 

77 23 134.1 63.4 22.6± 10.6±0,5 35.0±1,3 570±18 940±60 

/  

0 100 134.6 62.2 26.2±0.6 8.3±0.5 33.0±2.4 800±31 1230±30 

30 70 135.4 64.7 24.8±0.3 9.2±0.1 31.5±1.6 850±22 1100±40 

50 50 134.2 62.6 24.2±0,6 10.1±0,4 27.2±2,5 606.5±52 1010±50 

77 23 134.8 58.0 22.4±0.4 10.0±0.3 39.0±3.4 690±31 880±20  
,        

 .   1     

 .    –  ,      

   , C  D   , 

    .    
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   54.3 %  67.2 % , ,     

       .   
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       , 
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      -  . 

     ( ),    

 ( )      ( ),      

 ( )    .      

         

.   ,  /     

       ,  / . 

,   ,  30 . % ,  ,  

   /   850±22 %      

/     (650±72 %),     (800±31 

%).          

(1100±40 % ),     31.5±1.6    /  

(34.6±1.6 ).        77 . %  (  

/ )         39.0±3.4  

    (39.3±5.1 ). 

 

        

  ( _  № 18-33-00825). 

 

 

1. Shan C.L., Soares, J.B.P., Penlidis, A. Polymer 2002, 43, 7345-7365. 

2. Ushakova T. M., Starchak E.E., Krasheninnikov V.G., Grinev V.G., Ladygina T.A., 

Novokshonova L.A. Journal of Applied Polymer Science. 2014, 131, DOI: 0.1002/APP.40151.  

3. Alt, H. G., Ko¨ppl, A. Chem. Rev. 2000, 100, 1205-1221. 

4.  . .,  . .,  . .,  . .,  . ., 

 . .     XII   

    , , 17-21  2018 .  

 

  



387 

 

   
   

 . .1,  . .1,  . .1,  . .2,  . .2, 
 . .1  

MODIFICATION OF HOLLOW FIBER POLYSULFONE MEMBRANES WITH 

CELLULOSE NANOFIBRILS 
1    . . .  ,  

E-mail: tsanokhina@ips.ac.ru 
2       ( )  . . 

»,  

 

          

  ,       

[1].       1500 3 [2].      
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      [4]. 
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,      .     

  .        -

,   ( ).   –    
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      ,    

     [7-9],    
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  –      , 
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  .  

       , 

   [10-11],     

,  .      

 :   -    (BASF 

Ultrason® S 6010),  - N-  ( , Acros Organics 99% extra 

pure),   -      

400 /  ( -400, Acros Organics),  –    N- . 

        -400  

  1:1,25.        

    (  70° ,   

150 / )   .       ,   

 ( )   ,     1  5% .  

  ,        23,9% 

.       120 °   

    (  500 / )   4-5 ,  

    .     

    (   Brookfield DV2T-RV 

   RV-07    100 / )   

 (23 ).  ,       ,  

      ,    

 32500 ± 1500 .     ,     

       

 .      

    120 ° ,        

     4-5     0,18-0,2 .  

         

   4-5     ,    

       .  

    « - »   

  «  »        

 (  )       

   ( . .1).     
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 – 45 ,        – 70 . 
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  ; 5 –  ; 6 –   

  ; 7 –   ; 8 

– /     ; 9 –  

  ; I –   ; II – 

   ; III –   

 ; IV –   . 
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. 2.        

: )  ; )      1% .; ) 

     5% . 

 

 . 2 ,      

          

   « » . ,    

      : 

    ,     

« » ,    .     

    . 

   1         

      ( , ). 

     (𝛾 )    

    Owens-Wendt     

(𝛾𝑝)   ( , 𝛾𝑑)      

      Fowkes 𝛾 + 𝑜 𝜃 = 𝛾𝑑𝛾𝑑 / + 𝛾𝑝𝛾𝑝 /        (1) 

  «d»  «p»       

( )    𝛾     (  

) 𝛾  [12].   1 ,       

   :      

 .        

     34,60 / 2    5%  .  , 

          

 . 
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 1.          

  .  

 
  ,  𝛾𝑑, 

/ 2 

𝛾𝑝
, 

/ 2 

𝛾 , 

/ 2   

 
 

81 70 6,96 17,17 24,13 

  
1%  

78 51 24,14 8,58 32,71 

  
5%  

68 48,5 14,25 20,35 34,60 

 

     “     

   -     

2014–2020 ”         

(  14.577.21.0265,    RFMEFI57717X0265). 
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   .        

          

( ) (    ).     

         

 ,       
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,      – , 
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  .      

  , ,  ,    

  (polymers of intrinsic microporosity – PIMs) [2].  

  « »       

     « »  .  

      

     .    

     - -    

  ,      

.  ,      PIM-1 

   ,       

 .  ,    PIM-1   

       

     , 

   ,       

PIM-1        .  

,     (R>93%)   

   ,     ,    
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   PIM-1       

   .    PIM-1  

          

-   [3, 4].  ,     

 PIM-1      ,   

    .      

      PIM-1   

    .   

      “ ”,  

( )   “ ”,  ( ).     

   “ ”,  ( ), N- -  

 99%, ACROS ( ),  , Fluka.  

     PIM-1    

  0,5 .%..       

          

   .     20-30 

.       ,   

 [5].    ,   PIM-1 (0,5 .%)  

  -  ( ),   1,0 .%, , 

   PIM-1  PEI  80:20.    

    ,  5 .%  

( )   ( )     24 ,  

      .      

       ,  

      ,  

    -5400  ( .1).    

      .    -

   (m0)      24 

.          

        (m).  

   : = −
 



395 

 

 1.     PIM-1   
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       ASAP 2010. 

     1. 

 1 –        

 
№  

    
  

, º  , . ʋ, /  , º  , . t, . S , 
2/  V , 3/  D , Ǻ 

1 70 9,0 20 70 9,1 30 288 0,59 82 

2/1 60 6,5 40 60 9,0 30 312 0,83 106 

2/2 60 7,7 20 60 9,1 30 322 0,85 105 

2/6 60 8,2 20 60 8,4 30 313 0,79 102 

2/3 60 8,2 20 60 9,0 30 300 0,93 124 

2/4 60 8,2 20 60 9,1 40 322 0,97 120 

2/5 60 8,2 20 60 9,1 60 305 0,91 120 

2/8 60 9,2 20 60 9,2 40 264 0,49 74 

3/1 50 6,5 20 50 9,0 35 280 0,61 87 

3/2 50 7,6 20 50 9,0 30 306 0,74 98 

3/3 50 8,0 30 50 9,0 30 316 0,81 102 

3/4 50 9,0 30 50 9,0 35 315 0,67 84 

4/1 40 6,5 20 40 9,0 30 310 0,69 90 

4/2 40 6,5 20 60 9,1 30 292 0,55 76 

4/3 40 8,1 20 60 9,1 60 298 0,68 92 

4/4 40 8,8 20 87 9,2 60 286 0,59 82 

5/1 30 8,7 20 83 4,7 30 309 0,77 100 

5/2 30 8,7 40 83 5,0 30 236 0,41 70 
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 Meyer-Neldel rule [1]: 𝜑 = 𝜑 exp 𝐸𝑎𝐸  

 ё    : 𝜑 = 𝜑 exp [ 𝐸 − 𝐸𝑎] 
     

  [2,3]. 

,          

,         [4], 

   [5],  [6]  . . 

 ,    , 

 :          

 ,     .  

-II-21 

mailto:savevgenii@gmail.com


418 

 

  ,       

   - .    ,  

    Meyer-Neldel rule. 

        

 ,   .     

,        .  

   ,       

   .     

 ,         

.  

       

,      :    

 «  – »   ,     

          [7]. 

 ё      , 

      : K = Aexp − EaT  

 iso

f(T1)

f(T2)

O

A1

A2

A3

A6

A5

A4

f(T3)

f(T4)

A8

A7

A10

A9

f(Tiso)

Ln(k)

 

. 1.        

 i 

      ,    

ё         



419 

 

      . , ,  

iso   i,  .  

 ,      , 

   ,     . ,  

          

. 

   , iso   ,   

       [2]. 

       

    .     

      . 

 

 

1. Meyer W., Neldel H. Physikalische Zeitschrift. 1937. Vol. 18. № 12. P. 588. 

2. Larsson R. Monatshefte für Chemie. 2013. Vol. 144. № 1. P.21. 

3. Radha N., Mostafa A. El-Sayed. Nano letters. 2004. Vol. 4. № 7. P. 1343. 

4. Keyes R.W.  J. Chem. Phys. 1958. Vol. 29. № 3. P. 467. 

5. Overhof H., Thomas P. Electronic Transport in Hydrogenated Amorphous Semiconductors.  

Berlin, Heidelberg, Springer-Verlag, 1989. 176 p. 

6. Gasik M.M., Gasik M.I. et al. Russian Metallurgy. 2014. Vol. 2014. № 7. P. 503. 

7. Schmid R., Sapunov V.N. Non-formal kinetics. Weinheim, Verlag Chemie, 1982. 264 p. 

 

  



420 

 

   1,1- -2- -2-

  

 . .,  . .,  . .,  . . 

SYNTHESIS AND TRANSFORMATION OF 1,1-DICHLORO-2-METHYL-2-

VINYLCYCLOPROPANE 
    , .  

E-mail: yuilanna_borisova@mail.ru  

 

       — 

    ,     

     [1]. ,   5-

          

  [2, 3]. 

       

 - 2- -1,3-  ( ). CH3 CH3Cl Cl CH3COOHCl ClCH3Cl Cl OH Cl ClCH3 CH31
2

3
4

5

CCl2H2O C6H6 O
 

        1,1-

-2- -2-  2,      

  [4].  

  1,1- -2- -2-  2   

   ,    3.  

      90%.  ,   

[5]     3                      H-beta. 

  2      

,  ,     4.  

           

   50%. 

     1,1- -2- -2-  2 

      5. 

     . 

-II-22 

mailto:yuilanna_borisova@mail.ru


421 

 

 ,    ,   

 ,       

   [6]. 

 

 

1. Rees M, Howkins C., Davies M. // J. Amer. Chem. Soc. 2003. V. 125. № 4. P. 13719. 
2.  . .,  . .,  . .  . //    

. 2007. № 5. . 25. 
3.  . ,  . .,  . .,  . . // . 

2017 .57. № 2. . 220-225.  

4.  . .,  . .,  . .,,  . . //  
- .    . .17. № 4. 2012. .30-

34. 

5.  . .,  . .,  . .,  . . //  
 . 2013. .20. №2. .60. 

6.  . .,  . .  . .,  . . //  
 . 2008. .15. № 11. . 118-119. 

 

  



422 

 

   
,  

,      
 . .,  . . 

COMPUTER SIMULATION OF KINETIC PECULIARITIES OF CUMENE 

HYDROPEROXIDE DESTRUCTION CATALYZED BY PHENOL SULFIDES 

       .    
, .  

 

     (ROOH) -

  (PS), 

                                                                             PS                          
     .  

ROOH   PS     -

 ,      PS   

 .       

    ROOH     

     PS    ROOH 

[1-3]. 

   ROOH,  PS     

 PS,    ,  -

: 

1)      ROOH: 

 

) ROOH + PS Pi +  (kA) 

      ) ROOH + Pi        + Pi (kB), 

 

      ,  , . . >>  

 S-    ROOH.     -

,     . 

2)         

, ,     PS  ROOH   

S - CH2 - S S- CH2 - S

C(CH3)3 C(CH3)3 C(CH3)3

OH OH OH

S - S S- S

C(CH3)3
C(CH3)3 C(CH3)3

OH OH OH

-II-1 



423 

 

 P1  2,     2    

   ROOH: 

 

        1) ROOH + PS + ROOH       P1 + alcohol                 k=0,05 (M2 )-1. 
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 4.  -  ,       

- 2,        

        

        

 ,      

  ,     

  ё       150, 300, 400, 

500  600 °  ( . 1) ,      

         

    ,       . 

         

 ,   ,    

 ,    . 

 TOF        

  500 °      

   ,       

 TOF   2  ,    . 

 1.       

  ,     

     

 , °  
C(Pds), 

/  
D, % 

d, 

 

, 

% 

S , 

% 

Ʋ , 

/( * ) 
TOF , 

-1
 

Pd(Ac)2/ 

-Al2O3 

150 10,0 35,4 3,2 36,4 79,9 6,43 0,178 

300 10,8 38,2 2,9 34,9 78,7 6,16 0,158 

400 11,7 41,3 2,7 36,0 81,8 6,36 0,151 

500 8,3 29,3 3,8 49,4 83,0 8,73 0,292 

600 7,2 25,4 4,4 37,3 75,9 6,59 0,255 

Pd(Acac)2/ 

-Al2O3 

150 13,2 46,7 2,4 29,0 77,4 5,12 0,108 

300 15,5 54,7 2,0 35,9 78,4 6,33 0,114 

0
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, °
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m/z

II



457 

 

400 16,3 57,7 1,9 37,1 80,3 6,55 0,111 

500 14,3 50,5 2,2 45,8 74,9 8,09 0,157 

600 10,8 38,0 2,9 40,7 76,4 7,18 0,186 
  -  , ° ; C(Pds) –    , 

/ ; D –   , %; d –     , 

; Ʋ –      , /( * );  – 

   , %; S  –   , %; TOF –   

, -1 

 

  

 5.   Pd3d     

 500 °           

    

       

    ,    

 ,        

 .     ( . 5),  

       ,  

 Pd(Ac)2 ,  1,4       ,  

 Pd(Acac)2 [12-13]. 
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-Al2O3 
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 . .,  . .,  . .  
DISPROPORTIONATION OF ETHYLBENZENE ON H-PENTASIL 

MODIFIED BY RARE EARTH ELEMENTS 
  , ,  

E-mail:  fuad_kerimli80@mail.ru 

 

-      

     .   

        

 0.6    ZSM-5      

      

 [1,2].  

          -

    ( )   -   

     . 

       

( )    SiO2/Al2O3=33,     

  NH4- ,      500°C   4 . 

 H-  . ,  1,0-10,0 % , 

  H-        80°C   6 . 

      16 ,  4 .     110°C , 

,  4 .     550°C.    

      .   

        

 ASAP-2000  Micromeritics.     

   -     AAS TJA 

(Atomsan 16).       

  X-Ray  Cu Kα  ( =0,15046 ).   

     .  

          

4 3          

    250-400 °C,     1 -1.  

  8 10:H2,  3:1.  

  H-     
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  .   250-300°    

 .     , -  -  

( ).      .   

  ,   .  400°    

 ,     10,6; 3,8  4,8 . % . 

 ,       (250-400° )  

      . 

        -

   ,     .  

   1,0-10 .%   -     

   -   .  

      .   

  2.0-2,5 . %        . 

      -  

.     300-400°  -  -

  ,  .   

   -    

 .    1,0-10,0 .%   -

 r- -     -  La- -    

  (66,1 %).   -   10 % - 

 La     67,2  69,3% . 

     , -    

,        

         

.   -      

  .       

          

.    -  (69,3 %)  -   

 .  
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    Э Д -

Э Д - [9.2.1.02,10.03,8.04,6.05,9]   

    BMIM-Fe2Cl7 

 . .,  . .,  . . 
SYNTHESIS OF DIAMANTANE VIA SKELETAL REARRANGEMENT OF ENDO-

ENDO-HEXACYCLO[9.2.1.02,10.03,8.04,6.05,9]TETRADECANE MEDIATED  

BY IONIC LIQUID BMIM-Fe2Cl7 
     ,  

E-mail: rishaminov@gmail.com 
2       ,  

 

     –  1 

          

.  ,  1     

  ,    , 

   [1-4]. 

  ,  1   

  C14H20- ,  ,  

  – -S     

(B(OSO2CF3)3, CF3SO3H-SbF5, CF3SO3H-B(OSO2CF3)3) [5], S2/AlBr3 [6]   Y  

NaH-  [7]. 

   ,    , 

    1- -3-  (BMIM-Cl)   

 (III) – BMIM-Fe2Cl7     

    – - -

[9.2.1.02,10.03,8.04,6.05,9]  2   1   68-79%. 

     (50 , 8 ),    [2] : [BMIM-

Fe2Cl7] = 1 : 1÷3. 

   ,      2 

( 14H18),   ,   . ,   

   ,        , 

     ,   . 
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   1 (79%)    

    (1:3). 

  ,     , 

      1   5%. 
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   9+  

 . .1,  . .2,  . .1,  . .1,3  

THERMAL POLYMERIZATION OF C9+ PYROLYSIS FRACTION 
1    . . .  ,  

E-mail: nekhaev@ips.ac.ru 
2       ( )  . . , 

 
3     . . ,  

,  

 

 9+ ,     

  (      ,   ) –  

 ё    ,    

   [1],  ,  

-   [2]. 

       

  [3].  

    –       

   9+       

   . 

 

  

         

      110 – 200°  –   9+ 

[4].  9+      , 

   1.066 / 3  20º .   1     9+ 

    34.9%,  – 8.9%,  – 

56.2%,     .    9+ 

  ( ) (34.55%)   (16.93%).   

 9+ - -       17%. 

  ,     ,  

86.52%. 

       ё  20   

   250°   290°        ( )  

          

5 – 9       .    

    10 ./ .   9+  7 
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,  9+   – 4   3  . 

 .      

   ( )    

-   ( )   Bruker MSL 300   

      (    

7 , 300   )   .    

 CDCl3. 

-       

 ( )   Aligent PL-GPC 220,   

Styrogel HR 5E,     ,   1 

/ . 

 

   

  .       

  ,     

  (  –  )   

   (  )   Silufol.  

        . 40-70ºC (  

  1-070-08)   (99.5%, ,  5789-78).    . 3, 

  ( )   ,    

,   ( )   –  ,   

    .     «  » 

 , ,   ( ). 

)                       )  

. 1.   ,  : )  , ) .  
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,    (    - 50 ,  – 

1 ).          60-80º   

    .  

     9+  9+/ .  

  9+   . 

 1.       

9+    ,       

.   

:  250° ,  9,   

 
, 

 

 
, % 

.  
 

 , % 

    
  

. . . Mw Mz Mn 

5 58.8 2.93 22.13 74.93 1270 3874 337 

7 66.4 3.77 17.62 78.61 2013 5740 539 

        
:  290° ,  9,   

 
, 

 

 
, % 

.  
 

 , % 

    
  

. . . Mw Mz Mn 

5 14.3 0.42 16.56 83,02 2087 7930 439 

7 15.1 0.06 17.41 82,53 2670 14075 415 

        
:  270° ,  9,   (  ) 

 
, 

 

 
, % 

.  
 

 , % 

    
  

. . . Mw Mz Mn 

5 14.9 6 15,3 78,7 1204 2611 551 

7 29.8 4,9 14,8 80,3 1232 2512 582 

9 36.6 4,6 14,3 81,1 1200 2512 555  
     9+,      

  34.9%,        

     22.13  14.3%,   , 

      8.9% (  9+)  0.06% ( , 

7 , 290° ).  ,     
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 9+    290 º   7 ,   (9.2%).  

       33.01%,     

  1.38%,   – 65.61%. 

  -      

  5  9  z-    ,    

    9+  270 º ,   2611  

2512,      2.12 - 2.19.  

     551-582,   – 1200-

1232. 

Z-    ,    9+/   

270 º  ,  1916 (   7 )  2482 (   5 ),  

     .  

    ,  ,     9+  

.  

 

       

9+ (     )   250 – 290º    

      5 – 9 .    

 -    .   

        

        .   

, , -   ё  ,    .  

     (№79)   . 
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 . .¹,³,  . .³,  . .¹,  . .¹,² 
OBTAINING OIL-POLYMER RESIN FROM HEAVY PYROLYSIS RESIN 

¹       ( )  . . , 
 

²     . . ,   
,  

³    . . .  ,  

E-mail: alexey-dmitriev-i@yandex.ru 

         

       

          

 .  ,      

     ( ),     

     ,      

 .      

         ( ). 

         

      . 

         

    .     

  : 230, 250, 270  290 °      

 7 .           9 

   ,     270 °    

 7 .       

  ,         

.     :    , 

 ,       1  -

      -  

 ( ) 

    ,   

   ,    1. ,  

  ,       

 7 ,       ,  

,     ,  . 
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.          

    .     

   .  

 

 1.      

:  ,  ,   7  

 
,°  

 
, 

% . 
 

 

, 
 

I2/100 

 

 , % 

 
 

  
 

   Mw Mz Mn 

230 50 >800 0,9 39,21 59,89 1885 5696 817 

250 38,25 >800 0 29,68 70,32 1747 6559 417 

290 44,3 >800 0 29,42 70,58 1379 3838 427 

. Mw –   , Mz –   

, Mn –   . 

  

 2.        

   9 

:  270 ° ,  7  

: 9, 
. 

 
, 

% . 
 

 

, 
 

I2/100 

 

 , % 

 
 

   
 

   Mw Mz Mn 

60:40 55 >800 0,04 24,87 75,09 1530 4156 689 

10:90 69 >800 2,75 18,81 78,44 1706 4383 784 

 

    ,   

      9,    2.  

   9     ,  

        .   

   9       

     .   

 .        

: 9  . 
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 . . 
CROSSLINKING OF POLYACRYLAMIDE WATER SOLUTIONS WITH THE 

IMPLEMENTATION OF COMPUTER MODELING METHODS 
     ( )  . . ,  

E-mail: runanton@yandex.ru 

 

         

  ,     

  [1]. 

        

        

  [2,3]. 

       

  -       

 ( ),        

. 

 ,         

    ,    ,  

  ,  , ,    

 ,      . 

,       

  «DP-9» (« », )    

,     «AN-125 SH» (SNF-group, ). 

 ,     «AN-125 SH»    

,     (   )   

  ,    «DP-9» /   

. 

  ,     

,      ( , 

,  ,  ,    .).   

       

,  , , ,      

      . 
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 (      )  

      

 [4]. ,      «AN-125 SH» / 

         

   ,   Ni2+. ,   

          

,   ,   -  ,  

  . ,    MOPAC  ChemOffice,  

 ,       

      ,    

       [5]. 

 

 

1.  . .     . − .: « », 2000. . 12. 

2.  . . -    :   . − 

.: « », 2010. . 60. 

3.  . .,  . .       

. − : -   « », 2003. . 73. 

4. Tao Ni, Guang-Su Huang, Jing Zheng, Pin Gao and Meng-Meng Chen. Research on the 

crosslinking mechanism of polyacrylamide/resol using molecular simulation. Polymer Journal. 

2010. P. 357-362. 

5. Kamerlin, N. Computer Simulations of Polymer Gels. Structure, Dynamics, and 

Deformation. Digital Comprehensive Summaries of Uppsala Dissertations from the Faculty of 
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     - 

    
    SOS-   

 . .1,  . . 1,  . . 1,  . . 2  
THE REACTION OF ETHYLENE OLIGOMERIZATION WITH USE OF THREE- 

AND TWO-COMPONENT CHROME-CONTAINING CATALYTIC SYSTEMS 

WITH DONOR LIGANDS SOS-TYPE 
1   ,  

E-mail: legatt112@yandex.ru 
2     ,  

 

     

         

  [1]. 

    ,   [2]. 

       ( 2  4)  

CrCl3L/ ,  L = (RSC2H4)2O,    ( 1  3)  

CrCl3(THF)3/(RSC2H4)2O/ ,  R = Me, Et;  – ,   

   2      40-80 º .   

  . 1.  

 

 1.    -    

№ 

/  
, º  

  
   , 

·( Cr· )-1 
4 (1- 4) 6 (1- 6) 8+ 

.% 

1 CrCl3(THF)3/(MeSC2H4)2O/  

1 40 9 5 (35)  54 (89) 32 9078 

2 60 16 8 (38)  47 (84)  29 5644 

3 80 12 7 (47)  51 (84)  30 3534 

2 [CrCl3((MeSC2H4)2 )]/  

4 40 15 7 (11) 42 (63) 36 6119 

5 60 21 10 (15) 36 (56) 33 4032 

6 80 23 7 (26) 42 (87) 28 2896 

3 CrCl3(THF)3/(EtSC2H4)2O/  

7 40 21 6 (16) 50 (66) 23 5455 

8 60 21 11 (21) 44 (62) 24 4324 

9 80 33 2 (33) 51 (77) 14 3380 

4 [CrCl3((EtSC2H4)2 )]/  

10 40 32 3 (24) 39 (44) 26 6381 

11 60 26 7 (18) 34 (79) 33 4181 

12 80 22 9 (23) 38 (79) 31 4152 

:  – ; P = 2 ;   Cr : L : Al 

= 1 : 1 : 20;     [CrCl3L] = 1,1·10-5 [ ];  
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 50 ;   – 60 ;      

         

.  

   .1         

   ,       

         .  

     1  3,    

      ,     

  ,      (   

) .   2  4    – 

           . 

 3    ,         

   . ,       80 º  

         -1  77 .% 

( .1,  9).  

    1   2  

        ,  

       .   3  4  

        . ,   

     THF  1  3,   

       [3,4].  

 

      

,    № 091-16-215.  

 

 

1.  2470707 ( ).  
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:    V   (18-21  2016 

., . ). – .:  , 2016. . 274. 

3.  . .,  . . . 1992. .32. № 3. .208. 
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 . . ,  . .,  . .,  . .,  . ., 
 . . 

ETHYLENE POLYMERIZATION ON HOMOGENEOUS METALLOCENE 

ATALYSTS OF DIFFERENT COMPOSITION AND STRUCTURE 
   . . .  ,  

E-mail: star2004i341@rambler.ru 

 

       . 

       

   ( )      

       .  

       

      [1].    

    ( ),      

       , 

        

.  

        

 -  ,        

.        

      ( ),  

    (  , -

,    . .) [2].     

        

    [3].     

      

         

 ,    ( ).  

        

   -1     

 : rac-Me2Si(Ind)2ZrCl2, rac-Et(Ind)2ZrCl2, rac-Me2Si(2-Me-4-Ph-Ind)2ZrCl2, rac-

Me2Si(2-Me-4-Ph-Ind)2HfCl2        

  ,   

    .  
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      .  

        

.   -    

     .    

  ,   , 

    .  -

    . 

,        
      rac-Me2Si(2-

Me-4-Ph-Ind)2ZrCl2/ .     82400 

/ Zr [C2]     50 0      

[C2]=410-2 / .  rac-Me2Si(2-Me-4-Ph-Ind)2ZrCl2/   
,           

.         
  30  80 0  ,       

.     9,5 / . ( .1).  

 

. 1.   e2Si(Ind)2ZrCl2/     

       

 

   (Mw)     

 .  30 0       

 1000000 / .     80 0  Mw   110000 / . 

     w   -8,5 

/ .         

   140  133.6 0  , ,    
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   ,     -

,  40.6     17   .    

          54.3 %  

  65.7 %     w = 110000 / ,   

80 0 . 

 -      

 ,        

   (  = 39.3±5.1 )     ,  

       (   620±49 %  800±31 % 

    ),       

 (   1000±75 %   1230±30 %    

  ). 

 ,      

e2Si(Ind)2ZrCl2/        

  -          

-   ,     

    [5].  

 

        

  ( _  № 18-33-00825). 
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  5    
     

 . .,  . .,  . . 
 « - »,  

E-mail: KhakhinLA@rn-rdc.ru 

 

 ,     

  ,     

. 

       

   –   .  

        155  /  3. 

 20          

   , ,   « », 

 « »   « - ».   -  

     2030 ,    2012 , 

      12  /   

. 

        

 4, 5  6 - 9. 5     ,  

5    5 %    ,    

      . 

 5         

, , , ,   . .  

   5  ,     

     ,    

 5       .  

    ,     

  . 

    5   

         98 

% .,     ,  -

 ,       

 .      5  
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         0  0,7 
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 P/l, 

3( . .)/( 2  ) 

 =(P/l)1/(P/l)2 

O2/N2 CO2/N2 CO2/CH4 C4H10/CH4 He/CH4 

O2 0,35 

2,2 11,5 3,6 32,9 0,5 

N2 0,16 

CO2 1,84 

CH4 0,51 

C4H10 16,77 

He 0,23 
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     . 

       –   ,   

   1,5×108  8×107 , .  

      , , , 

, , ,        

   ,       

  [1-3]. 

        

    12  - H3PW12O40, 4SiW12O40,  

    .     

      «  . . . » [4]. 

  5-15%    H4SiW12O40∙     

       

 ( ) 2 6, 2 4, 2, 2,     

.    2 4: 2 6     2 4 

          

 .     2-  

  5% H4SiW12 40/AlSi (S 2 4=51,5%, S 2- =80,0%)  15% 

H3 W12 40/AlSi (S 2 4=39,2%, S 2- =60,2%).      

 CaAZ, CaX, ,  MgO, SiO2, NaA. 

 . 1     2 4  4,   13,5-18,5% 

  4 23-32%   2 4: 2 6 3,6-7,5.  

     .%: 4 - 20,5; 2 - 15,4; Ar - 64,1;  

. 

 

-III-1 
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. 1.     5% [SiW12]      

2-     

 

        

  2 4 (%)  4  : 

-  5% [SiW12]/SiO2: Na (13,7) > Mg (11,9) > Ce (11,1) > Cd (10,7) > Ni (10,0) > 

Pb (9,7) > Ca (6,9) > Cr (8,1) > Fe (7,3) > Bi (7,0); 

-  5% [PW12]/SiO2: Mg (14,2) > Cs (12,7) > Pb (11,7) > Ba (10,0) > Cr (9,8). 

         .  . 1 

,      2 4    

 4: 2  1:1  (1,5-30):1  0,5% H4SiW12O40/AlSi. 

 

 1.   4  2       

 2-   0,5% H4SiW12O40/AlSi 

  ,  , % , % 

2 6 2 4 2 6 2 4 

4-0,0013, 2-0,0013, Ar-0,006 2,2 9,5 5,9 25,7 

4-0,0018, 2-0,0013, Ar-0,0056 3,4 8,8 16,6 43,0 

4-0,0031, 2-0,0013, Ar-0,0042 3,1 10,2 11,2 38,6 

4-0,0044, 2-0,0013, Ar-0,0030 3,0 8,9 48,0 20,9 

4-0,0018, 2-0,0004, Ar-0,0065 5,1 5,2 28,4 29,0 

4-0,0018, 2-0,0004, Ar-0,006 4,1 7,4 13,6 24,6 

 –  = 1023 , =0,46 .  : 2 , 2, 2. 
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   2 4   , : 4 – 0,0018-0,0031, 

2 – 0,0013,   – 0,008-0,004.      

    ( 4: 2 = 1:0,21, ). 

       

    – C2 6  2 4. 

   ,      

    ,   

 , ,       

I, II ,      (SiO2, , 

,    ). 
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      [4].  
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(5% 2  95% Ar)     30 / .    

 10 / .  

         

   = 750     W = 2000 -1   

    ( , Mn, Co, La, Cr  Ni),   

   -   (  -Al2O3),     

 [5].  

  ,       

       ,  .%: Ni ( 2 – 28,  – 14) > Cr ( 2 

– 18,2,  – 11,3) > La ( 2 – 18,2,  – 10,2) > C  ( 2 - 15,  –)> Mn ( 2 – 9,4,  – 4,7) 

>  ( 2 – 8,3,  – 6,2).       

 3%Ni/ -Al2O3.       28  14 .%, 

,    50 %.  

        0,05  10 %,  

 600  900      1000  4500 -1   . ,  

   3%Ni /Al2O3   = 850   W = 1000 -1.   

    34.7 .%    37.8 .%.  

         

     -  ,   

.  . 1     

    .   - 4: 2=1:1, 

=850      1000 -1. 

 

1 - 3%NiO/Al2O3; 2- 3%NiO - 2%La2O3/Al2O3; 3- 3%NiO - 2%ZrO2/Al2O3;  

4 - 3%NiO - 2%MoO3/Al2O3 

. 1.        
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   . 1,       

    .        

     ,     

    .   

      3%NiO/Al2O3   

  .   3%Ni  - 2%Zr 2/Al2O3   

  4 - 90 %, 2 - 94 %,      

 2 - 43 .%,  - 47 .%.   3%NiO - 2%MoO3/Al2O3  

   4-91 %, 2 - 95 .%,    

   2 - 43 .%,  - 48 .%. 

        NiO/Al2O3 

     .    

,     850     1000 -1.  

 

.        

      

 

 (  
 , .%) 

4, % 2, . % , . % 

3,5 % Ni Mo 3 /Al2O3 97 47 47 

4 % Ni Mo 3 /Al2O3 98 50 48 

5 % Ni Mo 3 /Al2O3 91 43 48 

6 % Ni  Mo 3 /Al2O3 97 47 48 

  ,        0,5 .% 

 3 .%   NiO - MoO3/Al2O3     ,  

         

 1 .%.  3%NiO - 1%MoO3/Al2O3    

  2 – 50 . %,  – 48 . %,    98 %. 

      . 

    . 2.  . 2 ,    

    -      

  . 
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. 2.    

     1 .%    

    .     3%Ni-

1%Mo/Al2O3  4     1  = 187 , 2  = 400 , 
3  = 679   4  = 796 .   400     

   .   600   

   NiO  MoO3     

.    796    

-  ,      .  

 ,        

   ( , Mn, Co, La, Cr  Ni),    

. ,       

  3%Ni/ -Al2O3.       28  

14 . %, ,    50%. 

   3%Ni /Al2O3    

  ( 3).    

    (1 .%)    3%Ni  

- 1% 3/Al2O3 . ,    

 3%Ni  - 1% 3/Al2O3      

 ,      2 – 50 . %,  – 

48 . %,    98 %. 

 

       (  № AP05132114). 
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-         

 .          

-         

 ,  ,  ,  

   [1-6].     ( ) 

,      2/  = 2,0,    , 

       - . 

  Pt, Ru  Pt-Ru/2% /(+)-Al2O3    

 Pt  Ru      -      

[7-9]. ,     3,0-4,0     1173  

  96  100%,    - 100%,   - 95-100%.  

  Pt:Ru 2:1  1:1 (32,4  45,3 .% Ru   Pt-Ru)   = 

4,0    100%-       

  -     2   100%. -  

 ,        

   2. ,        

 Pt:Ru=2:1 (0,68Pt:0,32Ru, .%)    

      (873−1073 ). 

,   Pt:Ru (2:1, 1:1)    4   

     Pt-Ru ,  

      [10]. 

     Pt-, Ru-  Pt-Ru   

 2%Ce/( +α)−Al2O3.     

   ( +α)−Al2O3 (100 − 200 , S  = 57,7 2/ )    

  Ce(NO3)36H2O, Ru(OH)Cl3  H2PtCl66H2O   

         873  3 . 

-III-3 
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     4      

        4,5 . 

  10      ,    

          70 . 

      : 4: 2:Ar = 2,0 : 1,0 : 97,0, 

(%),   = 1173 , V = 9·105 -1,  = 0,004 .    ( ) 

: 4 : 2 : 2  : Ar = 2,0 : 1,0 : 2,0 : 95,0, %,  = 1073 – 1173 , V = 1∙105 - 9∙105 -

1. 

      

          

           

2,0% 4 + 1,0% 2 + Ar + 2   V = 9∙105  -1,  = 0,004 . ,   

          4 : 

2  = 1 : 0,5     1023  1173    

  4  70  90%,   2  23,8  1023   

 100%   1173 ,   2.  2/  

  3,3  5,0.    4 : 2  = 1 : 1   

  1023  1123  1173      4  

  2 ,  97,5%  18,8   100%  

  2   2/  3,0 – 3,6.     

   4 : 2  = 1 : 2      1023  1123 

     , . .  4    2 

  62,5  26,6   100% ,     

  88,8 – 98,2%        2 

(0,013 – 0,023%).     2/    10,0 

 4,6.  ,       

  4   4 : 2  = 1 : 1.    

   (2,0%)      

 ,   2   (100%)    50   

,       -    2/  = 3,0  

 2. 

         

  4 : 2 : 2  : Ar = 2,0 : 1,0 : 2,0 : 95,0,%  4,  2   

 1,0% Pt-Ru (1:1)/2% /(+)−Al2O3   = 1073 – 1173 , V = 1∙105 - 9∙105 -1.  
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  . 1,      1073     

  1∙105 -1  9∙105 -1 
4,  2   . ,  

    1123  1173      

    .  2/   3,0 – 

4,5. 

 
 :  4 : 2 : 2  : Ar = 2,0 : 1,0 : 2,0 : 95,0,%,  = 1073–1173 

, V = 1∙105 - 9∙105 -1. 

. 1.      4, [ 2], [ ]   

  1,0% Pt-Ru (1:1)/2% /(+)-Al2O3 
 

 

 ,        

  4 : 2  = 1 : 1     

          

  2   1123     9·105 -1,     

   1073    1·105 -1  1,0% Pt-Ru (1:1)/2% /(+)-

Al2O3 . 
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Ni   SiO2  -Al2O3   ,    

          

 –  ( ). 

     (SiO2  -Al2O3; 0,25-0,5 

)  ,      

  (NiP_A)       (NiP_I).  

   (  NiP_A    500 )   

   450, 500, 550, 600, 650 .   SiO2  -Al2O3 

      (7 .%, NiP_Ah  NiP_Ih)   (2,5 

.%)  Ni.     / , 2- , , , 31P, 

1H  27Al , NH3- .        

 250-330     3,0 ,  H2/ =600 

3/ 3,     (10 %)  - .  

        (CO, CO2,)   

  Agilent 6890N (“Agilent”, )  -1000 
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NixPy/SiO2  (  1).     NiP_Ah   

NiP_Ih   ,    NixPy    

    ( . 1);      

PH3     H3PO3 [7].  Ni2P     

 NiP_Ah   NiP_Ih,    550   . 

     NiP_A   NiP_I    

    ,    NiP_I  

   ( .2).     

  NiP_A  NiP_I  600  450 ° ,  [7].    

   ,     

  .      [8], 

     Ni,         

 .   NH3- ,      

 NiP_I ;        

 (  1). 

  31P ,     

 NiP_Ih     POx  ( .3).  

    NixPy/SiO2    -

       –  , 

     ,    

    NixPy/SiO2  

,  ,    . 

 

 1.        
  NiP_A   NiP_I (  Ni/P   = 1/2). 

 , °  Ni/P S , 2/  D ,  D ,  
NH3- , 
 /  

NiP_  

(NH4)2HPO4 

(2.5% Ni) 

550 1/0.8 257 5.6 3.4  

600 1/0.6 254 5.8 3.2 110 

650 1/0.5 253 6.0 3.3  

NiP_I 

H3PO3 

(2.5% Ni) 

400 1/1.8 242 – 1.8 422 

450 1/1.8 235 – 1.9 420 

500 1/1.6 245 – 2.5 362 

550 1/0.7 249 – 3.2 152 

600 1/0.7 243 <2.5 2.2 139 
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 ,      Ni2P/SiO2 
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 ( , -Al2O3)      . 
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 Ni2P/SiO2      SiO2 [10].    
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Ni2P/SiO2-SiC  Ni2P/SiO2-Ni2P/SiO2 ( . 4).   Ni2P/SiO2– -Al2O3 

      -  
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  .  
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 Ni2P/SiO2– -Al2O3, Ni2P/SiO2–SiC  

Ni2P/SiO2–SiO2. 

. 5.    (  
)  O-   (  

)       
Ni2P/-Al2O3 (Ih)  Ni2P/SiO2 (Ih)   

 

 2.        
  NiP_A/Al2O3   NiP_I/ Al2O3 (  Ni/P   = 1/2). 

 
T , 

°C 

Ni, 
.% 

 
. 

Ni/P 

, 
2
/  

D ,    
( ) 

 

NiP_A/Al2O3,   

 

  

550 7.3 0.51 127 5.5 Ni; Ni3P 

600 7.3 0.51 130 5.0; 4.0; 4.5-12.0 Ni; Ni3P; Ni12P5 

650 7.5 0.45 158 7.6; 11.5 Ni3P; Ni12P5 

700 7.6 0.45 172 17 Ni12P5 

NiP_I/Al2O3 

 

550 7.4 0.30 115 3.8 Ni2P 

600 7.4 0.28 120 3.8 Ni2P 

650 7.6 0.30 101 4.4 Ni2P 

240 260 280 300 320 340020406080100 Ni2P/Al2O3 (Ih) 
К

я,
 %

,  

Ni2P/SiO2 (Ih) 
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      -Al2O3  
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       :    
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 [4,5].  

       

   ( )  CO    CoMo/Al2O3  

NiMo/Al2O3        ( ).  

    -Al2O3  , 

   3,    ,    

Co(OH)2   NiCO3 • Ni(OH)2 • xH2O;      1. 

     ASAP 2400 ( );   

   -   “Optima 4300 DV” 

(Perkin Elmer, ).       

   JEM-2010 (JEOL, ).   

     O   NiMo/Al2O3-1.5  
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  (0-3 .%).       10 ppm S (ULSD) 

   NiMo/Al2O3-1.2  CoMo/Al2O3-1.2    
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 ,   [6].      

 Lab-X 3500SCl (Oxford Instrument, )  ANTEK 9000NS 

(Antek Instruments L.P., ),   -   CHNSO-

 Vario EL Cube (Elementar Analysensysteme GmbH, ).   2  

       «  1000» (« », 

),    . 

 1.    CoMo/Al2O3  NiMo/Al2O3   

 

 
, 

.% 

 
 
, 

 
( ) 

  

o Mo 

 
**, 
 

S , 
2/  

 
, 

3/  

 
 

, Å 

NiMo/Al2O3-1.5 3,9 13,3 3,5 

1.5 208 0,68 132 CoMo/Al2O3-

1.5 
3,9 13,2 3,1 

NiMo/Al2O3-1.2 3,7 12,1 3,2 

1.2 235 0,79 134 CoMo/Al2O3-

1.2 
3,5 12,5 3,2 

*  -        
   550ºC   4-  . 

  

 2.    

  5%  10%  15%  20%  

  ( / ) 10300 9800 9200 8700 8200 

  
( / ) 680 

6210 
11500 17000 

23400 

  ( / ) 151 150 148 145 141 

    ,    

     -   

    3,1-3,5 ,     

 (Ni) /Al2O3      

 S2 ( .1).        

   .  

       NiMo/Al2O3-1.5  CoMo/Al2O3-

1.5          4.0 ,  – 

340° , LHSV - 2 -1   H2/ ё - 600 3/ 3.   

            . 

2  3, .   ,   

CoMo/Al2O3-1.5        
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  CoMo/Al2O3       

–    . 

 CO         

  :   CoMo/Al2O3-1.5   

        

    (    CoMo/Al2O3-1.5  

         ).    

 CO       NiMo/Al2O3-1.5  ( . 

3).  

 ,      CoMo  

       O    

.   ,     

    : 𝑑 𝑆𝑑 = − ∙ 𝑆𝑛+𝐾 ∙       : 𝑛−𝑆𝑛− − 𝑆𝑛− = + 𝐾 𝑃 . 

   (n=1.44)    

.         

   ё      ( . 4).  

, KCO,  1,6  0,16 -1  CoMo/Al2O3-1.5   NiMo/Al2O3-1.5 
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CoMo/Al2O3-1.5  NiMo/Al2O3-1.5  

      ULSD  

 90 .%  / 10 .%        NiMo/Al2O3-

1.2  CoMo/Al2O3-1.2  ( .3).     
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     10 ppm      

4.0 ,  – 343° , LHSV – 1,5 -1   H2/ ё - 600 3/ 3.  NiMo/Al2O3-

1.2          

     ,       CoMo/Al2O3-1.2  

   ~  9° .   ,   

         

     ,  NiMo/Al2O3 .    

 3.          

 , .% T, °  , / 3   N, ppm 

oMo/Al2O3-1.2 
0 343 0,836 56,7 0,5-1,0 

10 352 0,831 60,3 1,0-1,5 

NiMo/Al2O3-1.2 
0 343 0,836 56,8 0,5-1,0 

10 343 0,830 60,8 1,0-1,5 

 

        

  ,  № 14.575.21.0128,   
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 ( ).      

  (   )   ,   . 

 

 1. -       

 

    

  20°C / 3 0,90978 0,91400 

  40°C 2/  27,995 23,25 

  °C 115 110 

  /  13 71 

 :   157 202 

 

  1     , 

          

  -     ( ),  

 . 

       

   –     

  (  2).      

,     -   

. 

 

.2      [4] 

 

        

  ,   ,    .  

     . 

 2. -      

  -  -  -  

  20°C / 3 0,87659 0,8700 0,8758 

  40°C 2/  4,5719 5,0 4,492 

  °C 150 135 120 

  /  5,5 6,8 8,51 

   56 53 51 

 
:  

 553 601 592 
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   180-210    4 .  

     (12,46%)   

 (17.8%).   , .%: 3.59 ; 39.27 ; 5.46 

; 0.764 ; 30,54 .     68,48%.  

    15.69 / ,   16.93 / . 
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 3       

  

,     , % 

180 59,28 

210 52,59 

 

 ,     

  ~ 200    ,   

   ,     ,  

    ,   

    . 

 

         

 № 17-08-01393  . 

 

 

1.       01.12.2016 . № 642 

«   -    ». 

2. .   –     ?/  №3 

(101), 2014   [  ]: . 

URL:http://lesprominform.ru/jarchive/articles/itemshow/3675 3. D.C. Elliot, P. Biuller, A.B.Ross, A.J.Schmidt, S.B.Jons // Bioresource Technology, 2015, 

V.178, P.147-156. 

  

http://lesprominform.ru/jarchive/journals/itemshow/99
http://lesprominform.ru/jarchive/journals/itemshow/99
http://lesprominform.ru/jarchive/articles/itemshow/3675


659 

 

    
   

 . . 1,  . .2,  . .2 
CHROMATOGRAPHIC ISOLATION AND FRACTIONATION  

OF PECTIC POLYSACCHARIDES 
1 -     

 ,    

E-mail: dar.slobodova@gmail.com 
2    ,   

 

       

        

       

  .      

 ё,      

,        

      [1, 2].  

       

     - .    

        .  

,       -  

      -  ,  

    ,    

,    ,      

 ,     .   

,        

     .  

         

    ,   

         

 [3].     ,      

     , , , 

   ,       ,  

      .   

,    - ,   

        

  [4].      ( ), 

-IV-7 

mailto:dar.slobodova@gmail.com


660 

 

  ( )    ( ).    

: , ё  ё     

      =85 ,   6 

/    60 ,        

  =1,2. -      ,  

     . -  

   ,    ё .   

  6000 /     

     –  ( ),  

        

  –   ( )    

     –  ( ) [4].  

     -  , 

    :    

 ( ) [5],   ( ) [6]    [7]. 

   ,    

     ( . 1).    

 ,   ,     (V 

=150 , t=18 ). ,    ,   .  

        , 

    (V  = 250 , t = 35 ),    

 .       . 

         

    ,     [4].  

        

       ( . 1  2).   

 - ,       

  . ,  ,   

 .      

      ( . 1  2).  

     ,  

 , . .   ,     

,       .  

 



661 

 

 

. 1.   ,         

 

 1 -      

№ 
 

, % , % [n], 3/  

         

1 - - - - - - - - - 

2 60,00 70,20 64,20 43,37 43,37 33,72 2,40 2,80 2,56 

3 76,20 84,00 82,20 55,42 55,42 43,96 4,80 5,20 6,30 

4 74,40 78,00 70,80 50,60 50,60 40,23 4,60 5,00 5,50 

5 70,40 72,00 67,20 45,78 45,78 30,23 4,00 4,60 4,10 

6 65,40 70,32 - 44,58 44,58 - 3,20 3,40 - 

7 64,80 66,00 - 43,37 43,37 - 2,70 2,90 - 

8 - - - - - - - 0,00 - 

 

 2 -      

№ 
 

, % , % [n], 3/  

         

1 45,60 60,00 40,80 62,35 64,29 32,53 1,17 1,30 0,74 

2 46,80 62,40 56,40 64,71 67,44 35,71 1,88 1,94 0,83 

3 49,20 68,40 63,60 68,24 70,93 38,10 2,38 2,45 1,12 

4 55,80 76,20 72,00 75,29 77,65 48,89 3,10 3,80 1,65 

5 58,20 81,60 76,20 79,55 81,82 51,11 4,10 4,50 1,86 

6 57,00 82,20 74,40 78,41 80,68 50,00 3,80 4,30 1,80 

7 52,20 78,00 68,40 77,27 79,55 44,19 3,50 4,00 1,72 

8 49,85 74,40 60,60 73,86 78,41 39,53 2,70 2,85 1,30 

 

 ,        
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      [ ]   .   

. 3 ,    . 

. 3      

     [ ]  

 

[n]   [n]   [n]   [n]   

1,38 1,36 4,62 4,85 

 

[n]   [n]   [n]   [n]   

2,83 2,8 3,62 3,65 

 

[n]   [n]   [n]   [n]   

3,14 3,15 3,98 3,90 
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 1.       
  1% .    ,  = 60 °C,  = 10 °C. 

  , 
( / 2∙ )  

 
BuOH, 

( / 2∙ ) 

 
 

PSI, 
( / 2∙ )  

Pervap 4060, Sulzer Chemtech 
( )  0,9  0,10 11,9  9,8  

Pervatech PDMS  Pervatech ( )  1,5  0,11 7,8  10,2 

PolyAn, POL_OR_M2, PolyAn GmbH 
( )  2,2  0,15 7,5  14,3  

-3,   “ ” ( )  1,5 0,15 11,5  15,7  
 0,57 0,21 59 33,1 
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 1.        1,2-

      u/Al2O3. 

№ 

/  

 Cu  
 Al2O3,  

% . 

 
, % 

 
 , % 

 
 , % 

1 0 0 - - 

2 2 2,5 1,4 97,1 

3 20 36,8 1,2 97,6 

4 40 50,18 0,5 99,0 

5 60 55,15 0,6 98,8 

6 80 54 1,0 97,9 

7 90 40,4 1,2 97,1 

8 100 18,13 0,4 99,2 

 

        

50  98,6% . ,       

  .    15  45 .     

       .    

 ,       (1)  . 

 ,        

 w=k·C    ,  ,     

. 

 ,       

 ,  ,       

 . 

 

         

   . 
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ё     - ,     
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,     ( )   

 .      , 

       ,   

 ,      .  

        -  

 ( ),    –   ( ). -  

   ,   ,  85 , 

 1:20,  60      1,2 [5]. 
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   ,     .  

 

 1. -      

  

 , % , % , % , % 

-  49,8 71,59 4,5 11,34 

- -  69,4 36,47 9,72 5,58 

-  73,2 75,00 3,96 11,88 

- -  84,6 25,88 11,34 3,96 

 

      

             

,     -  .  

        [6].  

         

(qmax)        (b).   

         

  .   (R2)     

  .  

      2  3. ,  

     .   ё  

(qmax)     .   

     (KF)    

 (n). 

          

  .    

    . 
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 2.      

 

     

b qmax, /  R2 KF n R2 

- -  0,002 150,00 0,9962 5,01 2,29 0,8851 

- -  0,003 200,00 0,9909 1,99 2,00 0,9567 

-  0,002 105,26 0,9962 1,74 1,82 0,9522 

-  0,001 89,28 0,9945 0,63 1,71 0,9587 

.  0,002 57,69 0,9966 1,82 2,36 0,9719 

 

 3.      

 

     

b qmax, /  R2 KF n R2 

- -  0,0012 828,28 0,9929 5,01 1,73 0,9589 

- -  0,0020 1000,00 0,9921 12,59 2,00 0,9843 

-  0,0006 312,01 0,9980 3,16 3,10 0,9750 

-  0,0008 653,71 0,9989 10,00 2,70 0,9601 

.  0,0007 231,75 0,9970 2,51 1,07 0,9770 
 

 ,  ,   

,         ё   

  ,     –    

       -  

      ё  . 
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 . 

          

 ZnO/ZrO2     Zn:Zr 1:2, 1:6, 1:8, 1:14, 1:20, 

1:40,    ZrO(OH)2     

  550 .      ZrO2.  

      

, ,   , - .   

      ,     

440-500 ,     (50%    ) 1,3-14,5 / . , 

   (10 / ).   ,   

    20  80 %      

    .  

  Zn /ZrO2    550     

 30-40 2/ ,           

 45-65 Å,        90  Å.  

     ,     

   .       

     .      

     400   .  
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   ZrO2,      550  

ZrO(OH)2,      -   .  

 ZrO(OH)2      550 0    

ZnO/40ZrO2   ,    ,   

  ,   ZrO2,       

 ,       .  

  ,         

   ZrO2     . 

          

 .      2204 -1,  

    Zn2+, 2154 -1,     

   , 2168 -1 -    , 2180 -

1 -    .      

   ,    ,    

,         .  

         

  ( ),        

      ( ) .   

,        ,  

       ,   

   ,        

 ,          ZrO2.   

       : 

          3 2 5  + 2  = i-C4H8 + 2CO2 + 6H2 

        

    1.     

      ,   

     ,   

     .     

         

   ,        

 .     , , 
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, , ,   .  

   . 

 1 –       

 

      ZrO2   ZnO/ZrO2 

  ,   ZrO2      

 ,     79 % . 

         1,2%.  

  ,         

 .  Zn-      

,           1,6 

(ZnO:ZrO2=1:40)  24,5 % (ZnO:ZrO2= 1:2)    

  .   ,    

   44-48%,  ZnO:ZrO2= 1:20-1:8,    
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      73-66%.    

   ,    

     .  

 ZnO/ZrO2        

,   ZnO/40ZrO2,      20%  

2,5  . 

         

        ZnO:8ZrO2.  

        

,     440  500 C    

    0,8  4,0%,   5,8  12,0%,  

    61,6  12,2%..    

      7  45%,  

    11  67%.  

      1,3  3,1 -1  500     

     ,     14,5 
-1            

,   ,    ,  ,  

        ,    

,    1.     ZnO/8ZrO2  

     .   

  (43,9 %)      3,1 / . , 

       65,8 %. 

           20 

 80 %  ,    ,  50 

.% .          

67%.   ,      20  50% 

   .         

. ,    ,      , 

       ,    

  . 

   ,  ZnO/ZrO2    

     530-550 C      4-6 

.  
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  45-50%,  8-20,    

     500 ,    3 / . , 

,   50%    . 
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 [5],      in situ   

      .    

      

,   ( ),  ( ),  ( ),  

         

  ɑ- .     . 1.  

    1,7- .    

   -  .   

           

HYPERION-2000,      IFS 66 v/s Bruker (  

Ge, .- 50,  2 -1,  600-4000 -1).    

      (   40 ),   

 ,      60°    24 

.        .   

   40-50 .  

 

. 1.        

.  

         . 

   ,      

.       

 .       

(  : :   10:1:0.01).  

        

      (1 . %) , -

  -   .  

      30°  

     1     .  
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 1.      

 1 . % - /  

  , / 2   - , / 2    (X/H2O) 

 0,0291 0,0081 38,50 

 0,0135 0,0063 85,46 

 0,0086 0,0045 105,73 

 0,0050 0,0027 114,59 

 

 . 1 ,       

    ,      

  38,50 ( )  114,59 ( ). - ,     

  [6].  

         6- 10 

       / ,  

.        

        (PSI)  

 (1): 𝑃 = ∙ 𝛼 −                                                          (1) 

 

 J –    , α -  .  

        . 2. 

 

 2.    (PSI)  - /   

       . 

 PSI (BuOH /H2O) 

 1,14 

 0,90 

 0,57 

    . 2  PSI   /   

 ,          

   -  .   
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( )  ).      

 2       [4]. 

      2   

  ,    .   , 

        . 

 

. 2.      2    . 

 

     0.6 ,  450 .  

         

2    .     

     (  3).     

 2        (TOF, -1).   

      TOF  780 -1  

 2/   200 -1   2/ .  
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      14%  80%.   
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. 2.   Ru-nano-TiO2   

 

       

 Ru-nano-TiO2  Ru-nan -AlO2,  in situ,   

 .     ,  

    ,    , 

             

    .       

 H2 3-5      250-350 °C.  

 

 

. 3.       

   , 280 , 0,5 ,  Ru-nano-TiO2 

        -

.   ,    

 260 ,   ,     60%.  

,   310 °C     
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  /  1:1,  200     

50 .       - . 

       

  ,     .  

       :  >  

>  .  

      Ru/Al-HMS (Si/Al = 

10),       , 

       

-  (  1). 

 

 1.    -   Ru/Al-HMS 

 

 -   -  (  ) 
pH 3.2 6.6 

  ( .%) 22.67 3.45 

  ( .%) 
H 9.5 33.0 

O 40.3 33.8 

C 50.1 53.2 

N 0.2 - 
: 0.25  - ,    -  1 .%, 4  , 250oC, 5 , 4 .  

 

    H/ C   1.66  

2.10,      - ,   

      – 33.8 .%.  

       

        -  , 

     - ,  

   ,    

    ,  ,    

    -   [1].  

    ,    

,     ,   

      - . 
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 1. -     

№   
 

 
 №1  №2 

1   20° , / 3 ASTM D 1298 0,8415 0,8412 

2    40° , 2/  ASTM D 445 8,144 16,82 

3    20°  ASTM D 1218 1,4635 1,4680 

4  , °  
 20287-91 

(  ) 
 6  36 

5  , °  ASTM D 92 150 200 

6   , % . ASTM D 4294 0,0001 0,0003 

7 
  

, % . ASTM D7419 0,08 4,3 

8 
   ,%: 

/ /  
ASTM D 2140 64,7/35,3/0 70,5/29,5/0 

9 

 , ,° :  
-   

-   

ASTM D2887 

 

210 

494 

 

282 

538 

        

,    .    №2 

    №1     

    .   №2  

   4,3 % .   

 0,08 % .   №1.  ,      

    [2 – 4],  ,    ,   

   (ASTM D565)    -  

(ASTM D2269),       

   ,      

.         

 .        

  ,     

,          

  . 

,   №1    

     240-260°C,  4 , 

    (ω) 1 -1,  : =1000 /  

       (-45°÷-24° ), 

          

  - .        
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   ,       

. 

  №2    

    4 ,    

 (ω) 0,5÷1 -1,  :  =1000 /     300-

320°C         -41°÷-

19° ,           1,5 % 

. ,  ,       -

   .    

       150-240° , 

 4 ,     1,0 -1   : 

=1000:1 / . 

 ,         

 . ,        

       

       

         

    . 
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     .   

         5-8, , 

 ( ).     

     ,  

    ( )    

 [1].  ,     

  .      

[2],         

. ,   « - »    

     .  

        

        

     ( )     

        15° .  

        2. 

 2 –        
      

 
. , 

°  

: , 
. 

. , 
. , °  , °  

W , 

/ 2·  

, 
% . 

  (   100°  6,53 2/ ) 
+  -25 3,0 1,0 -17 8 1720 79,45 

 -17 3,0 1,0 -17 0 1897 83,67 

  (   100°  4,21 2/ ) 
+  -25 2,3 1,0 -17 8 1280 84,75 

 -17 2,3 0,5 -17 0 1534 85,64 

  (   100°  20,62 2/ ) 
+  -20 4,5 1,8 -15 5 896 76,52 

 -15 5,0 1,5 -15 0 932 80,52 

  (   100°  4,74 2/ ) 
+  -25 2,3 1,0 -17 8 1592 85,70 

 -17 2,3 1,0 -17 0 1999 89,02 

-V-2 

mailto:KosarevaOA@rn-rdc.ru


719 

 

: .  –   ; :  –   
 ; .  –    ;  –   

 ; W  –   ;  –  
.   

 

        

   :    

          

  (   5-8° ),     , 

     ,    

  ,     

  3-4 %. 

        

   : 

       

      ; 

         

  1-5:1       

  ; 

       

 ,      

       

 ;  

        

     , 

       

  . 

  ,       ,    

  ,         

        

       

 (  IV)  (  .     02.07.2015 N 665). 

 ,        

         

  ,      
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       -7- .  

120, 130, 140       , 
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    ,    

,      ,  , – 

   ( ),     

    (15, 20, 25, 30, 35, 40 ).     

        70 . 

    ,    .    

    ,   

   ,      

 . 

   ,   

   ,    

.    [5]: 

1).  ,      . 

2).    –     . 

3).     ,   

 .      

 ,       

       . 

       

   -7-  (  2015 )    

 .      : 

 45,   16    59. 

     

,        

.     . 1     

    16.      45  16  

    [ROOH]~10-3 / ,  

      .     

 59,       45   16,   

      . 

      

  ,       

      ( . 2).  -40 
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       -45   30%,  

    16   -59 –  20%.      

 ,    –     45,   

 –  -59. 

0 5 10 15 20 25 30 35 40

0

5

10

15

20

25

30

Д16

КИ

[ROOH] x 104 ь/

 

0 5 10 15 20 25 30 35 40

10

11

12

13

14

15

16
[DPA] x 103 ь/

КИ

45

 
. 1.   

ROOH    -7-   

   

    16. 

. 2.   DPA  

  -7-    

    

  45. 

 

  ,    ,  

      

 [6]  ,   :  140 , 

  (  – )   

 Wi = (2, 4, 6)·10-6 / · .  

     ,  

  ,       

 (  3). ,       

  .       

    45,    –   -59,  

          

.        , 

   ,        

 .  ,      

 59  . 
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0 2000 4000 6000 8000 10000

0,00

0,02

0,04

0,06

0,08

0,10

[O2], ь/

В я, 

12
34567

 

0 2000 4000 6000 8000 10000 12000 14000

0,00

0,02

0,04

0,06

0,08

0,10

0,12

0,14
[O2], ь/

В я, 

2

1

3

 

. 3.    

  140    

   (1) 

  -7-    

 15, 20, 25, 30, 35, 40 (2 – 7)  

  45.  

 Wi = 4∙10-6 /( ∙ ). 

. 4.    

  140    

    

 -25    

59: 1 – -7-  (2015 .), 2 –   

(2005 .), 3 – -7-  (2005 .).  

 Wi = 2∙10-6 /( ∙ ). 

 

      -

7-  (2015 .)     -7-  (2005 .)   ,  

     (   2005 .).  

  . 4    1  2. 

 1.        
  

. 
 

 

  45 16 59 

   [ROOH]0, ( / ) 

-7-  

(2015) 
~10-5 

-15 

-25 

-35 

0.3710-3 

0.7310-3 

2.0510-3 

0.5510-3 

0.9010-3 

2.1610-3 

~10-5 

~10-5 

510-5 

 

(2005) 
< 510-5 

-15 

-25 

-35 

1.810-3 

2.210-3 

8.710-3 

1.910-3 

3.210-3 

3.210-3 

1.310-3 

0.6610-3 

0.3510-3 

-7-  

(2005) 
< 510-5 

-15 

-25 

-35 

6.010-3 

18.110-3 

3.410-3 

25.010-3 

17.110-3 

4.610-3 

21.010-3 

4.410-3 

3.210-3 
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 2.        
  

. 
 

 

  45 16 59 

   [ ]0, ( / ) 

-7-  

(2015) 
1.4910-2 

-15 

-25 

-35 

1.4810-2 

1.3610-2 

1.1410-2 

1.4610-2 

1.2410-2 

1.2110-2 

1.4210-2 

1.2510-2 

1.2110-2 

 

(2005) 
1.5010-2 

-15 

-25 

-35 

1.4010-2 

1.3510-2 

1.2510-2 

1.4310-2 

1.3510-2 

1.3210-2 

1.3310-2 

1.2910-2 

1.2610-2 

-7-  

(2005) 
1.5110-2 

-15 

-25 

-35 

1.4410-2 

1.0810-2 

0.8110-2 

1.4010-2 

1.0410-2 

0.8110-2 

1.0510-2 

0.8210-2 

0.8510-2 

 

  ,     

  -7-  (2015 .)   -7-  (2005 .)  

     . 
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     ,  

   ( ) ,     

   Euro- .    

     ,   

  ,       [1,2].  

        

    ,     

.  ,      

    ,     ,   , 

  [3].      

 ,     

     ,    

         

   . 

 . 1  2   . 1  2      

       , 

   - --   ( -4),  , 

        

( )    (  -715), - -

 (DTC)   -     

( -150)      ( -400). 

      

,           

:  ,   ё   , 

 300 / ,  – 180 ° ,   - 20 . 

         - 

-V-4 
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  (RCOO)2Cu   0,1 % . [4]. 

. 1       

-

 
-

 

     -4 

-

 
 

0,5 % 

 -

715 

+ 0,5 % DTC 

0,5 % 

 

+ 0,5 % 

DTC 

0,5 % 

 -

715  

+ 2,4 %        

-400 

+ 0,5 % DTC  

0,5 % 

 -715  

+ 7,4 % -150  

+ 0,5 % DTC  

0,5 %  
+ 2,4 %       

-400  

+ 0,5 %      

DTC  

 0,5 %  
+ 7,4 %     

-150      

+ 0,5 % 

DTC   

 
  

  
(d ),  

0,785 0,732 0,677 0,715 0,654 0,567 0,649 

  
 

(WV, ), 103 
3 

1781 1482 924 1451 856 318 754 

  
  

(WV, ), 103 
3 

3495 2750 2687 2550 2258 1956 2149 

 

. 2    (20 )    

-

 
-

 

     -4 

-

 
 

0,5 %       

 -

715 + 0,5% 

DTC  

0,5% 

 
+  

0,5% 

DTC  

0,5 %         

 -715 

+ 2,4 %        

-400 

+ 0,5 % DTC  

0,5%            

 -715  

+ 7,4 % -150  

+ 0,5 % DTC  

0,5 %  
+2,4 % 

-400    

+ 0,5 % 

DTC  

0,5 %  
+ 7,4 %     

-150      

+ 0,5 % 

DTC  

 
  

  
(d ),  

0,922 0,717 0,706 0,698 0,575 0,498 0,559 

  
 

(WV, ), 103 
3 

4330 1338 1312 1236 473 114 258 

  
 

(WV, ), 

103 3 

3594 2633 2262 2382 1799 1798 2096 

 

       

 UMT-3 («Bruker», )      -15  

 «   - ».    :   

 – 1 ,     – 50 ,   – 12,7 , 

  – 175 ,    – 80 ° ,   

 – 90 ,   – 120 .   

  0,14 ,        

.      ΔFz      

.       
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    (d )  ё  (WV, , WV, )  

  ,     (COF) [5].  

 

. 1       

1- -4; 2 - -4 +  -715 + DTC; 3 - -4 +  + DTC; 4 - -4 + 

 -715 + -400 + DTC; 5 - -4 +  -715 + -150 + DTC;  6 - -4 

+  + -400 + DTC; 7 - -4 +  + -150 + DTC 

 

. 2    (20 )    

1- -4; 2 - -4 +  -715 + DTC; 3 - -4 +  + DTC; 4 - -4 + 

 -715 + -400 + DTC; 5 - -4 +  -715 + -150 + DTC; 6 - -4 

+  + -400 + DTC; 7 - -4 +  + -150 + DTC 

   ,    

 --         

  - -       

0,05

0,06

0,07

0,08

0,09

  (COF)

1 2 3 4 5 6 7

0,05

0,06

0,07

0,08

0,09

  (COF)

1 2 3 4 5 6 7
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   ,      

 .    

     DTC  .      

-4     DTC,  -400,    

  ,  -150.    

   ό       

 -150    .       

      , 

   .  
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( ),   ,    ,    

   ( )     

        (MoS2, , , 

    ),    ,    –  ,  

 . 

,        

         

 . 

   ,   : 

1)    ; 

2)  ; 

3)     24-30 . 

         

 25±3°         

(500   ).     24-30   

 .  

      

   9490.       

:   ( ),   ( ),   ( ); 

   –     ( )   

    196 .    

 ASTMD 4693-03 «       

      »  ASTMD 1478-07 «  

        

-V-5 
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     ».     

    . 

      ,   

     . 

     (MoS2,   .)  

 (   ( ), iO2, 

 , WS2     .)    

      . 

  ,      

 TiO2, MoS2  WS2    (IF-WS2)   

   1,5-4 .         

        (  2 ). 

       

    , TiO2, MoS2,    IF-WS2  . 

       

        

   . 

     ,   , 

     . 

,       (TiO2, , MoS2)  (IF-

WS2, )         

   . 
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    5 (      10 ppm),  

  .     

      . 

         

 (  90%)    -   

( ).          

   ,     

 [1].       

     ( , , 

  ).     

    ,      . 

          

    ,    

   

  ,       

 -    ,    

   ,   ~ 70 %     

 [2]. 

  -     

     «  « »,   

      .  

         

,         

.  

  « - »    , 

  -  ,    

    .    
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   40%-   NaOH   

  .        

   . 

     

         -30  

 .      

. 

    9054-75.     

   .         

 « -4»,    0,001%-    . 

  600  (25 ),  ,    

 1000  (42 ),     100%- ,   

  «  ».     

,  3, 5, 7  10% .     

  1. 

 1.        

№  % 
  

« -4» 

  
 

0,001%-  
  

 

1 -30 100 35 15 9 

2 
  

 
100 55 15 21 

3 
-30+  

  
3 110 24 27 

4 
-30+  

  
5 125 27 33 

5 
-30+  

  
7 146 34 40 

6 
-30+  

  
10 177 42 47 

7 

-30+ Ni  
  

  
3 198 57 54 

8 

-30+ Ni  
  

 

5 200 58 55 

9 

-30+ Ni  
  

 

7 203 62 60 

10 

-30+ Ni  
  

 

10 204 63 62 
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    ,      

           

  . , 10%-      

 204    « -4», 63      62   0,001%-

   .  -3     

  177, 42  47     « -4»,  

  0,001%-    .   

 ,   ,      

         .  

 

          

  .  № EİF – 2014-9(24)-KETPL-14/05/4. 
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       ,  

   ,  ,  . 

     :  

 ,    

,       

,       

  [1].  

   ,     

     ,    

   ,     

  [2].          

     . 

          = 101-117 

º , ρ = 0,697 / 3   α-  – 66,4 %, -  – 32,1 %. 

     1-4    20-80º   

   .  

    ,    

 (78 %)       4    80º  

 30 % ( .)   . 

         

    31,0 % ( .),    

   ,     

. 

 

1.  . .         . – .: , 
1985. – 312 . 

2.  . .,  . .,  . .      . 
2016. № 4. . 377-380. 
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        ,     -

    ,  ,     

 ,     

 [1,2].  

                 

,    , 2-

3-  4-        

 . 

               

    .  

    ,     

,   70-80℃     1,5-2    

 :  

 

                                                      1      (ROCH2CH2O) POH + ROCH2CH2CI 

                                                     -HCI 

         ROCH2CH2OH + PCI3 –        

                                                       2     (ROCH2CH2O)3 P + 3C6H5N * HCI 

                                                   3C6H5N 

        ,   ,    

  .     62-80 %.   

      1    – 

.  

        -        2560-2700 -1, 

 -    990-1050 -1  -(  OR )3 .  

           -   

   (   )     

-V-1 
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      .  

     I– ,  II-

   2000      50    

 1.     1,  №1   

, . .       20%,   

 .  

 1 

    

 
 2/  

  
 , 

2/  

 
 

( .%) 
-6  

 

6,13 16,7 9,56 

-6+1% (I) 5,8 14,6 11,48 

-6+2% (I) 5,76 14,14 10,43 

-6+3% (I) 5,73 13,7 9,37 

-6+2% (II) 5,77 15,39 9,32 

 

        2      -

     1400    -

  25  . 

  2 

   / 2 

-6+1% 4,2 

-6+2% 13,5 

-6+3% 24,5 

-6   300.0 

          

                

    ,     

    -6     

 – 1%      .  

 

1.  . .        . .: , 

1982, 360 . 

2.  . ,  . ,  . .    

-       . Azərb.TU 

“Elmi əsərlər – fun-damental əsərlər” Bakı 2005, №3 cild  IV (15) s.116-118. 
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       -  

   « »   : Oloa-219, 

-7130, -33  -36.      -5, -6  

   ,      

    ( ,     

(  ).        

        [1]. 

      -   

        2,2’-

-  . 

        

   ( )  ,    

  , -      

 .  

     ,  

   (       

   ).   ,  

       ,   

    (    ,  

-  ,    . .)     

.        

   nD
20  :  

     ,   , 

         

  [2-4].       

    ,      

  (I)  : 

2R-Ar-OH+CH2O RAr(OH)-CH2-Ar(OH)R (I) +H2O                                

-V-2 
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 (I)  R-   9, 12 

 

   ,     

,   /      

    (     

 ,        

-     ).     

        

  .  ,    

    ,    

    ,       

 ,    -    ,  

 -    . 

,      

   : 

       

. 1.      

  ,       ,    

   : 

OHCH2CH2OH + Ca(OH)2  Ca(OH)OCH2CH2OH  

OHCH2CH2OH + 2Ca(OH)2  HOCaOC2H4OCaOH . 

  (    ) ,  

 ,    1,    50%  

     270  / . 

      ,   

    [Ca2+C2H4O2
2-] « »  , 
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  ( )       

.       « »     

   .  

      

    , , ,   

 2: 

 

.2.        

 

     50%     

 ( )   90-95  / .    

         

,       . 

      1. 

 1.      

№  ,  / . 

71 89,5 

77 92,7 

80 94,8 

5 ( . .) 89,9 

 

   1    ,   

    ( )   

    .  

       

 -   ( .3). 
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.3. -  ( )  

     400 – 4000 -1   

,     (   

870, 910 -1     1,2,4  

 ;  830 -1,    1,4 

 )       

(   1070-1080 -1)    .   

         

(    )      

 .        

     .   

          

.          

       ,  

    . ,    

         

: 
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        : 

 

 R-   9, 12, n -    , 

        , n = 1…10. 

      -  

  ,    
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  ,        
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 -    «  »    

         

   –  -200   

 -300.       – 

   -36    -200  -300  

   ,     1. 

 1.     

 -200 -300 -36 
 S  

, % .  
- - 2-3% 

 
 

  
 H

2
S , 

  
  

   

 
 

(  ) 
  

 

   

     
  

 -300 

 -

2 ,   
  

  
  

  – 

9 ,   
  

 
   

*,%,  
 ( ) 

4-6 4-6 6-8 

  
  100° , 

2/ ,   

50-90 50-90 100-200 

*  (   )    

      50%   

   -2 80/120      [1].  

 

    (   

,   ),     

-V-3 
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   -200  -300,        

Mid-  Low SAPS [2].  ,       

, ,   ,    – 

,           

( -10 ).        

 -10     -200, -300    – 

 -36. 

 2.     11063  -10 ,   

       

№ / 
%   

№1 

-200 

№2 

-300 

№3 

-36 

№4 

-300 

 1,2 1,0 1,0 1,0 

  1 1,35 1,2 1,2 - 

  2 - - - 1,35 

  
  (%) 0,027 0,016 0,016 0,019 

 ,  
11063 

0,5 0,5 0,5 0,5 

 

,    2,    ,    

-10      -  (   11063),  

          . 

        23175-78 

  .     3. 

 3.      -10      

 23175-78 

№  

( =230° ) 
  

, % 

  
 , 
% 

  
, % 

1 41,3 57,2 1,5 
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