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 30 ° ,  7,0–7,2.  

 1,3–1,5%,   73–76 ° . -
,   FQA  Morfi Compact 

).  
. -

. -
: . 

, ,  
,  ZEISS «SIGMA VP» ( -

 InLens, SE2,  2  20 ). -
 Labconco (FreeZone 2,5L). -

 5  Q150T ES (Quorum).  
 Fiber Care D  

Novozymes A/S ( ).  Fiber Care D:  – 9800 ECU/ , -
 – 273 ,  pH 

– 6–9.  35 °  
 2  1,0  3,0 .  pH  7,0–

7,2. ,  
.  

.  
 1,0  3,0 , . 

 5  10% .  
:  75 2  – -

;  125 2  –  (RCT) 
 (SCT). 

 
 

.  
,   .  

.  
:  –  

29–48%,  – 50–69%,  –  2–5%. ,  
, , -

 ( . 1). -
.    

.  
 

. ,  
 1,6  15% ( . 2). -

,  0,2    
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 1.  

   
, °  

  
 

 
,  

  
,  

 14–15 51–53 2,32–2,35 35,6–38,7 
 12–14 110–120 1,17–1,33 31,3–38,6 

,  12–13 71–100 1,75–1,80 33,4–35,3 

 2.   ,  

 
, % 

0,1–0,2  0,2–0,6  0,6–1,6  1,6–2,5  2,5–4,5  > 4,5  
 12,5  18,7 23,5 27,1 18,1 0,1 

  
 11,7 20,1 60,5 6,0 1,7 – 

 I ( ) 17,4 21,1 45,5 8,6 7,3 0,1 
 II ( ) 20,8 20,2 42,1 8,3 8,3 0,3 

 
,  

.  
 0,6  38–41%.  

  ,  
  :   , .  

, , -
.  

   
-

. , 
.    ( )  

-
.  – 73–76 ° .   -

-
:  11,2%  63 ° ,  

20,2%  29 ° .  , -
  , .  

 
. , , 

   ( . 3). 
 

.   (fines)   ,   
.  

,  
 [2].   ,  -

  ,  
. -

 2,4–3,0% [2].  
, .  

   [2]. 

 3.  

 , 
% 

 
, °  

 
,  

 
,  

  
,  

 
 ( ) 1,45 77 1,22 29,8 92,6 

 17,1 77 1,21 38,4 81,2 
 0,28 – 0,33 28,6 99,5 
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Compact ( ), .  

,    0,6  91% ( . 4).  
-

.  
  .  

,  440 . , -
,  1610 . -
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-
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. , ,  [3, 4], -
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 [6].  1 , -
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,  ( . 1 ).  
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 ( . 1 ).  

 ( . 1  1 ),  
 ( . 1 ). -

 ( .  1 ),  -
.  

 ( . 1 ), -
, ,  

.  
. -

 ( . 1 ). , -
. -

, ,  
.  

 
[7],  Fiber Care D [8]. , -

, .  -
-

 3  ( . 5).  -
 0,3%  1  1,4%  

 3 .  

 4.  

  
 

, % 
0,2–0,3  0,3–0,6  0,6–1,2  1,2–2,4  2,4–5,0  > 5,0  

 ( ) 9,9  15,9 33,4 24,0 15,6 0,2 
  11,1 17,2 32,5 23,9 15,3 – 
 58,0 33,2 5,4 2,8 0,8 – 
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 ,  
 , %  
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 – 100,0 106 

 1 99,7 79 
 3 98,6 54 
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Novozhilov E.V.*, Chukhchin D.G., Belykh E.V., Porotova P.V., Varakin E.A.,  Tyshkunova I.V. FEATURE OF FINES, 
FORMED BY THE LOCAL FIBER-CLEANING WASTEWATER 

Northern (Arctic) Federal University named after M.V. Lomonosov, Severnaya Dvina Emb., 17,  Arkhangelsk, 163002 
(Russia), e-mail: biotech@agtu.ru 
The composition and properties of the fines, the resulting wastewater treatment paper mill by flotation, shows the char-

acteristics of the selected fibers fines and substances filtrates, the possibility of improving the dewatering capacity osprey by its 
enzymatic treatment, evaluated the effect of adding an fines on the strength of cast paper. 

Keywords: fines, fiber, flotation, fractionation, electron microscopy, the dewatering capacity, cellulase. 
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