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      Champion Technologies  

  BENEO Bio Based Chemicals.     

           

        

   / , / .  

        : 

          

    , 
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    , B, C  D.  

           

(   : / /   / / ), 
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 ,         
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      pH      
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      . 

         ,   

    Inutec SP1  -     

   -     

.  

 



3

  I         

    ,       

        .     

         

,     ABA   

 /    .  

  II      ,   

. 

      III, IV  V. 

  III       

       

 ( )       

   (w/o/w  o/w/o) .     

      ,        

     -     

  . 

 IV        pH    

    - .     pH 

  1  12.    pH  6  1  ,    

 ,        

       .   pH=6-

pH=12  ,           

  pH. 

  V          

   ( -A, -B (SP1), -C  -D)   

     .    

         (Pcr,film)  
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 I:   

       ,   , 

 ,  ,   

 .,     ,     

       .    

          , 

    [1,4-9]. 

-         

 ,          

 ( ,  ,        

. . [10-16]),    .    

       .  

ABA         . 

           

  (PEO)    

(PPO) .         

   [17], -    

 [18-19],   [20]  .     

  [2; 18, 42].    ,   

     ABA .    

   ,       

        [18, 44]. 
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 II.    

1. : 

1.1     ( - ). 

       Champion Technologies, 

USA.          

 ,       .   

    (PPO)   (PEO) 

.      : , -  – 

    , -  – 

  .   -   

-              

  [18]. 

    -     , B, C 

 D,      . II.2.  

 

  

. II.2.   - . 

A, B  C      ,   

    ,    4  9      .  

D           4-6   2-3  

.            

 ,  B, C  D    .  

       ( )=12 900 g/mol, M (B)=16 700 

g/mol, M (C)= 13 800g/mol.      
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  D      ,   ,     16 000 

g/mol. 

1.2. INUTEC
® 

SP1.   . 

 . II.3     INUTEC®
 

SP1.   

INUTEC®
 

SP1        

    [52].  

 

 

. II.3.   INUTEC®
 
SP1 

 

         

- : INUTEC®
 
SP1   3   ,   

      ,    

  , . .      

.       (   

)   -     INUTEC®
 
SP1 (HMI-B –   

 1)     HMI-A (    0.5).  

       -       

 INUTEC®
 
SP1       HMI-C (   

 2)  HMI-D (   : 3) [53-54] .    

  -   4500 g/mol. 
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2. : 

2.1.        

. 

  -        

       –  [1, 37, 

58-62].             

 -  ( . II.5A).  

 

                         A                                                      B             

. II.5. (A).      - ;  

(B)      -    . 

 

   - ,     

   .      

 (   ,     

 ,        

,  ,      , 

  ,    

      (     

1.1 mm4 mm
2r
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 ),       (   ) 

[1, 63-64]. 

2.2.    . 

     -  -    

 [1, 63-64],        

,           

  .  

            

. II.6.          

      .   

  ,         

 .  

 

 

 

. II.6.         . 
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2.7.  : 

      Multiscop, Optrel. ( . 

II.7).  

 

. II.7. Multiskop, Optrel, Germany 
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       (   ).  

      ,  

     .     

         

.           

       [69-70].  

2.8. Foam Analyzer FA1.  

        Foam Analyzer FA1 

[71-72] . II.8.          

   -    ,   

          

( )       [71].  

 

 

. II.8. Foam Analyzer FA1. 

 

 

*  ,         

 .      ,   

,      . 
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     ,  .III. 1   

  500  50 000 ppm,     
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     (   )    

    . 

      CAC. -     CAC 

(B)=500 ppm,   CAC (D)=1000 ppm  CAC (C)=7500 ppm, a -

    CAC ( )=20 000 ppm.       , 

    D  - ,      – - . 
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     .   [1, 78-79] , 

 ,            

.   Cel,cr,     

          

   [1, 59-60]        
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,   . 
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1.3.      . ,   

   . 

 . III. 3           

( film)    .  

      

 

 

 

                                                                                                 

 

 

 

. III.3.          

  : ( )    (Cel=10-3 mol.dm-3 NaCl), 
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   -     

  -        

[1, 63],         ,    

,            .   

         D,    

 . 

1.4.    /    

.    . 

         

 (Cel=10-3 mol.dm-3 NaCl)   (Cel=10-1 mol.dm-3 NaCl)  

.      ,   

         

 .        

   ( . III.3), ,      

   [1, 78-81]. 

. III.3.        ,Pcr,film, Pa. 

 
  Cel=10-3 mol.dm-3 Cel=10-1 mol.dm-3 

  60 100 

  3500  5000 

  700 5000 

 D 260 200-1500 
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      . 

      . III.3 (  : 

/ )  .III.6 (    / )     
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    - .  

2.3.     / / . 

    / /       

 : Cs=100 ppm, Cs=200 ppm ( . III.4).    D,  
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ppm).  
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  10-12 80-90 
 D 30-40 40-44  

(Cs (D)=150 ppm) 
 

        , 
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      pH     

 pH  1  12. 
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- . 

 . IV.2.          

    -   pH   pH=6-1.  

        pH   . .  

  HCl.     pH=6,  

     Cel=10-4 mol.dm-3 NaCl.   ,    

    pH=6 (I=10-5 mol.dm-3 )     

 . 

     1 (  IV.2),   , 

        pH.    pH  
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,          . 

        -   

 OH- ,     H+      

pH=1.8.     (pH<1.8)     

         pH=1.6-1.2,   

     .      

  pH=1.         , 
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    pH=1.       h/pH   

   [32, 34-35]. 
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 [32, 34-35].   ,      D 
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       .     

   ,    D  - ,      -

 ( . III. 1 ),     -    

       / . 
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         /pH  
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2.  II (pH=6-12). 
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      40nm ( .IV.7),   pH=6    

,          

  h=16nm ( .III.2). 

         . 

2.2.        pH    

   I=10-2  mol.dm-3. 

        pH ,  

     I=10-2 mol.dm-3 ( =1000 S.cm-1)   

   Cs=100 ppm,       16 nm  

pH=6   40 nm  pH=12. ( . IV. 3). 
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V.         

 -        . 

             

   -      

.            

  .          

          

. 

 

2.         

    . 

         

(Cel=10-4 mol.dm-3)   (Cel=1 mol.dm-3)      

     .     

       . 

 

. V.1.        

. (Cs=2.10-5 mol.dm-3) 

 

 (   
) 

P
cr

 (10-4 moldm-3 NaCl), 

Pa 

P
cr

 (1 moldm-3 NaCl), 

Pa 

HMI A (0.5) 490 360 

HMI B (1) 4900 2450 

HMI C (2) 2640 2940 

HMI D (3) 440 100 
 

-           

  HMI-  (SP1-    1)      

 HMI-C     2. 
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   . 
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    :    .    -  

Pcr,film   Inutec® SP1    ( - , =500 m),   
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