
. 2014. 4. . 263–270. 
DOI: 10.14258/jcprm.201404383 

 
 

 
 
 
 

 676.024 

:   
 

© . 1*, . 1, . 2, . 2  
1  

, . , 4, , 198095 
), e-mail: ncjob@yandex.ru 

2  « », , 7, , 
., 606000 ( ) 

 
-

, ,  
. -

. -
 

. , -
.  

-
.  

: , , , , , -
, . 

 

, , -
, , , 

,  [1], -
. , -

 [2], , , .  
,  

,  [3].  
 (  1%), -

, -
.  

, , 
 XX ., , 

 ( ).  
, , 

 
 
 

.  
-

,  
. 

                                                
* , . 

 –  
, e-mail: ncjob@yandex.ru 

 – ,  
 

 – , 
e-mail: skif@skif.ru 

 – ,  
, e-mail: kovern@list.ru 



. , . , . , .   264 

 ( )  
 ( )  

. , -
 (  

), -
. -

 ( ), -
,  

, -
.  

 

-5  (  – 
100% ),  « » ( , ). -

. -
: -

 –  (  «  127»,  « », 
, ), -

 0,030,   –   (  Emprisol  
NE25E,  Emsland Stärke GmbH, , ),  

 –  (  «  DS-150»,  «  
», , ).  

 
 SCD [4], -

,  ) -
 FPA (Fiber Potential Analyzer,  AFG GmbH, , ),  

 Magendans [4].  ( )  
-603 (  « », , ) -

 NaCl.  (FNU) 
.  

 500 3  2 . ,  
 3–5 .  

 10 .  «  
»  d = 70 . 

 30 . (  
7%)  1500 3 . -

 1 , . -
-3, -1 

 « », , ).  
, , -

 1,5 .  
.  38 ± 1–2 -

 0,2  1,5 . 
-

 14363.4–89: -2 
),  100 2 -4 

 « ».  3 .  
 1000 3  

.  5  
. , -
, . -



:  265 

.  
 12  50 ± 2%, 

 KNO2.  
 23 ± 1–2 . -

,  
»  ISO/TC6. -

 1924-1-96, , -
 20 ± 5 .  Hounsfield ( -

 Tinius Olsen, , ), -
 Qmat,  SigmaPlot 11.0. 

 1. 

 

. 1.  

 

,  ( )  
 [5], , , . -

 ( . 1)  ,   0,1%  
),   SCD –  ,   

. ,  
AFG GmbH, -402 –  (  « », -

, ). , 0,1  1 3, , -
 = 0,1 3 . 

 10 3.  

 1. , , ,  7 

  
, 3 

0,1 1 

 
-402 ( )  0,05 

 ( )  0,05 
 (  SCD) … 0,047 ± 0,005 

 
-402 ( )  – (0,015)* 

 ( )  0,05 (0,4)* 

 
-402 ( ) 0,75 ± 0,10 0,52 ± 0,10 

 ( ) 1,50 ± 0,05 1,15 ± 0,05 
 (  SCD) 1,255 ± 0,158 … 

*  10  
 



. , . , . , .   266 

, , , -
,  ( -

)  ( ). -
,  [6],  

,  = 1,863  3,5  = 1,255  7,5. -
, , -

:  >>  ~ . -
 0,030, , -

,  1000  30 .  
-

, . 
 ( . 2)  

, ,  
. , 

, -
, -

, , , -
. ,  

, , -
, -

. ,  100%  
-5 ,  = 1000 ;  = 150  

.  
, -

,   
.  

 15  = , -
. , -

. -
, , -

 [3]. -
:  10 ,  

, -
, , -

 [3]. , 
 7,5 , -

. -
, ,  

 >> , .  
 

. , -
, .  

, . 
 

,  ,   
.  ( . 2), -

 30 ,  
. -

. ,  
-2 . 



:  267 

. 2.  
 

 
: 1-1 –  ( )  = 150 ;  

1-2 –  ( )  = 1 ; 1-3 –  
); 2 –  ( ); 3-1 –  ( ) 

 = 1 ; 3-2 –  ( ) 

 2.  

V,  ,  V/  
350  10 – 
400  20 +50 
480  30 +80 
530  40 +50 
570  50 +40 

, -
, .  

 3, ,  
,  7–7,5 , -

. ,  
 ( .  2),   

, .  
, ,  

-
 [7]. -

, , ,  
, .   

 «  –  – » -
,  ,  ,  -

.  
 

.  
. -

, .  
.  

 4,   
, .  

 7,5 , -
.  

, -
,  

 [6].  
.  

, ,  
,  [3]. -

 
, . -



. , . , . , .   268 

, -
, . 

 5 , -
,  10  

, -
. ,  

  
, , . , 

-  
. -

 ( . 2) -
, ,  

.  
 ( . 6), , -

-
. ,  

, , -
. ,  

 
,  « » -

.  (1 : 1000),  
,   

, . 

  
. 3.  

 
 

 

. 4.  
 

 

. 5.  
 

 
 

 



:  269 

. 6.  
 

 
, 
 [8]   

 

1. -
. . 

2. , -
, , ,  

. 
3.  

. 
4.  

.  
5.  

. 
 

 « » ( , )  Emtec Electronic GmbH 
, )  FPA -

. 

 

1. ., . : , . ., 2004. 
232 . 

2. ., ., ., .  
 –  // . 2000. 1. . 61–66. 

3. Papermaking science and technology. Book 4. Papermaking chemistry / Ed. Gullichsen (series ed.) // J., Paulapuro 
(series ed.) H., Neimo (book ed.) L. Jyväskylä: FAPET, 1999 [ ]: CD–ROM. 

4. ., . : . 
., 2012. 80 . 

5. Wågberg L., Winter L., Lindström T. Determination of ion-exchanged capacity of carboxymethylated cellulose fibers 
using colloid and conductometric titration // Papermak. Raw Mater. trans. 8th Fundam. Res. Symp. Oxford: 
Mechanical Eng. Publ. Ltd., 1985. Pp. 917–923. 

6. ., .  
 // . 2011. 2. . 177–182. 

7. ., ., .  
 // . 2009. 1. . 177–184. 

8. Paper Chemistry / Ed. Roberts J.C. London, 1996. 267 p.  

 16  2014 . 

 26  2014 . 

 



. , . , . , .   270 

Shabiev R.O.1*, Smolin A.S.1, Kozhevnikov Yu.S.2, Koverninsky I.N.2 PAPER CHEMISTRY: STUDY ON ACTION OF 
STRENGTHENING AND DRAINAGE ADDITIVES 

1State Technological University of Plant Polymers, ul. Ivana Chernykh, 4, Saint Petersburg, 198095 (Russia), 
e-mail: ncjob@yandex.ru 
2SKIF Special Chemicals Ltd, Eastern Industrial Area, 7, Dzerzhinsk, Nizhny Novgorod region, 606000 (Russia). 

The article provides a study of the effect of strengthening and drainage additives based on synthetic and natural poly-
electrolytes on papermaking, turbidity, zeta potential and strength properties of handsheets. Object of study is the paper pulp 
from prescreened OCC wastepaper. On the basis of experimental data obtained, the authors have identified the interaction of 
wastepaper pulp with chemical additives depending on their structure and charge density. It is shown that the maximum 
strength and drainage of wastepaper pulp is observed at low negative zeta potential of secondary fibers. The data obtained can 
be used in the stock preparation for assessment of the dosage and effectiveness of strengthening and drainage additives. 

Keywords: waste paper, strengthening, dewatering, cationic starch, polyelectrolytes, zeta potential, turbidity. 
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