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, 1, °  30 400 420 450 480 500 

, 2, °  45 650 680 725 770 800 
 NaOH, 3, % 24 80 96 120 144 160 
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 b0 b1 b2 b3 b12 b13 b23 b11 b22 b33 
., % 28,9 0 0 1,6 0 0 1,6 -2,1 0 1,9 
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 ( . 1, 2)  b3, ,  
.  b11 , 

, , -
,  b33 . -

, , .  
, ,  

. 
-

 ( . 3). -
.  

,  b22  b33 .  
. 

-
 ( . 4, 5).  

, -
. -

. ,  
,  

 
.  b11 , ,  

,  b33 – , ,  
. ,  

, , ,  
. -

 130–135%.  
 ( . 6–8) , , -

. , . 

  

. 1.   
 NaOH  

. 2.   
 NaOH  

 



. , .  80 

   

. 3.   
 

 ( ) 

. 4.   
 NaOH  

 

 
 

. 5.   
 NaOH  

 

. 6.   
 

 
 

. 7.   
 NaOH  

. 8.   
 NaOH  

 (  b33 -
),  –  (  b11 ). 



 … 81 

 

 
. -

, ,  
450 ° ,  770–800 ° .  

, , , . -
 130–135% . , -

. -
 

.  

 

1. .,  B.C., .  
// . 1993. 5. . 19–22. 

2. Roop Chand Bansal, Meenakshi Goyal. Activated carbon adsorption. 2005. Pp. 250–260. 
3. .  // -

. 2000. 2. . 5–15. 
4. ., ., .   

 NaOH // . . 2008. 2. . 117–122. 
5. Srivastava S.K., Saran J., Sinha J., Ramachandran L.V., Rao S.K. Hydrogen production from coal-alkali interaction // 

Fuel. 1988. Vol. 67, N12. Pp. 1680–1682. 
6. Yamaguchi T. Preparation of activated carbon from lignin products with alkali // The Chem. Soc. of Japan. 1988. N2. 

p. 217–220. 
7. ., ., ., .  

 // . . 2011. 6. . 125–132. 

 19  2012 . 
 
 
 
 
 
 
 
 
 
 
 
 
Beletskaya M.G.*, Bogdanovich N.I. THE FORMATION OF ADSORPTION PROPERTIES OF NANOPOROUS 

MATERIALS BY THERMOCHEMICAL ACTIVATION 
Northern (Arctic) Federal University named after M.V. Lomonosov, Naberezhnaia Severnoi Dviny, 17, Arkhangelsk, 
163002 (Russia), e-mail: m.g.beletskaya@gmail.com 
The results are shown studies on the use of hydrolytic lignin as a raw material for the production of carbon adsorbents. 

As method of activation of hydrolytic lignin was chosen thermochemical using sodium hydroxide as an activating agent. During 
experiment it was required to find out influence of condition parameters on an yield and properties of the received active coal. 
Synthesis of adsorbents was carried out on central composite rotatabelny uniforms plans of the second order for three variables 
varying at 5 levels. As changing the parameters there were temperature of preprocessings and pyrolysis, and also a dosage of 
the activating agent. For the samples of active carbon adsorption activity was investigated in three adsorbates: methylene blue 
(MG), iodine, hexane. Based on output parameters coefficients of the equations of regression were calculated and the assess-
ment of their importance is carried out. By the absolute value and sign of the coefficients can be made at the conclusion of the 
power of the influence of factors, bending their study space. The influence of operating parameters on the yield and sorption 
activity of the obtained coal was studied by constructing of graphic dependences – response surfaces. As a result of analysis of 
the received data a conclusion was done about efficiency of in-use method for the synthesis of adsorbents, because obtained 
active coal has developed porous structure 

Keywords: planning experiments, adsorbent, activated carbon, thermo-chemical activation, pyrolysis, lignin. 
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