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,  25% . -
,  600–800 ° -

 H2 ) 4. -
, -

 
 (400–450 ° ), .  
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. 
 –  – -

. 

 
 ( -

),  96–98% ,  
[9]. , %: C  81,7; H  11,5.  

-
 1 : 3  400–800 ° -

,  [10].  
-

.  
 ( , ) 

,  77 -
 300 °  0,001 . .  ASAP 2420 Micrometrics  

0  0,005  0,995. 
 400–4000 –1  

Vector 22  (  2 -1, SC=50).  
OPUS.3,  2.2. -

.  
 ( )  

 
-3000 Hitachi  ( ), -

 Quantax 70 (Bruker). -
.  100%.  
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,  3 : 1, 
 1.  

 1, -
 600–800 ° .  400 ° -

 S  (156 2 ) .   
 ( 1 )   (0,06 ), 

-
.  + KOH (400),  

, , , ,  
 ( ) , , -

, , , -
,  [11].  

 400 ° , , , 
 

 ( 7% .) . 
 ( )  

 ( )  400 °  ( )  1.  
 1, , , -

 3 10 . -
 400 ° , , -

, , , -
 ( . 1, ).  

, . 
 

 ( . 2,  2)   -0,624  250,2 ° , 
, ,  0,7% 

 [9]. 

 1.  (S ),  (V )  
,  

 S , 
2  V , 3  2 ,  6 6,  

, . ( )  0,005 0,01 0,55 
 + KOH (400)  156 0,10 0,06 0,97 
 + KOH (500) 465 0,22 0,22 0,25 
 + KOH (600) 680 0,39 0,35 0,38 
 + KOH (700) 911 0,56 0,54 0,50 
 + KOH (800) 1350 0,65 0,53 0,56 

 
 

 
 

. 1. :  – ;  –   
400 °  ( -400) 
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. 2.  

 ( . 2,  1  3)  
 350–450 ° .  0,05%/  

 363 ° .  9,31%/  412,5 ° ,  
 75%.  6,77% / -

 6,88%  426,4 ° , -
 475 ° .  

 ( . 2, 
 2)  -0,798 , ,  

.  
,  

 400 25 ° . 
 400 ° -

 ( 50% .), , , , 
, , , 

 [12]. -
 ( )  400  800 ° ,  

,  2.  
-

, -
. ,  3,  

 1  +  (400),  
 ( . 3, ) -400 ( . 1, ).  

,  
, . -

 
 ( 400 ° ),  

, -
.  K -
,  [12, 13].  

 2.  (C, , .%) ,  
)  400–800 °  

 
 

-400  +  (400)  +  (500)  +  (600)  +  (700)  +  (800) 
 75,58 76,18 77,79 81,21 83,31 90,61 
 8,32 16,82 14,17 10,07 9,22 8,26 



 ... 
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 –  +  (400)  –  +  (800) 

. 3. ,  1 : 3  
 400  800 °  

, ,  400 ° , -
-

, -
, ,  +  (800),  0,3 0,6  ( . 3 ).  

 400 800 ° -
, ,  

, -
 [13, 14].  

 
. 

, -
 700–800 °  ( . 3).  

 77 -
,  [8]. , 

 400–500 ° ,  
 2,63 .  

 3  
,  400  800 ° , -

 +  (800), ,  1,92 , 
 1275 2 . 

,  400 °  
 ( . 4,  1  2), .  

 ( .)  
3426 -1,  ( ) ,  

. . -400 
. 4,  1)  1709  -1 ,  

1624 -1 – , , -
 [15].  

 3. ,  400 
 800 °  

 S , 2  S , 2  ., 3  W , 3 ,  
 +  (400) 156 128 0,09 0,06 2,63 
 +  (800) 1350 1275 0,65 0,55 1,92 
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. 4. : 1 –  
 400 °  ( -400);  

2 –  +  (400); 3 –  + 
 (500) 

., -400  2923  2855 -1,  
 1442  1373 -1,  +  (400) –  2960  2868 -1  1457  1380 -1, -

 ( ) , 
2-,   –  3  [16]. 2-

-400 ,  
,  [ 2) O ] [17].  

 
2 -

 
.  

 +  (400) ( . 4,  2) -
 , ,  

, ,  
, , -, -  [4, 11, 18].  

,  
 3440 -1  

.  1700–1720 -1,  , -
.  

 500 ° .  
2860–2930 -1  +  (500), -

-
 ( . 4,  3).  1617 -1 (  

)  1466 -1 ( ),  
.  

870–780 -1,   
, -

,  +  (500),  
 [19, 20].  

, ,  
, ,  

, .  
, -

 700 °  Betula birch ( ), -
.  ( . 5, ) -

-
 ( . 5, ). ,  

  (  442,7) -
 

. -
 [8].  
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. 5. -700:  –  (  
1000 );   (  600 ) 

,  
-

.  
, -

 
H2 ) 4 [21].  
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Mikova N.M.1*, Chesnokov N.V.1,2, Mazurova E.V.1, Pavlenko N.I.1, Ivanchenko N.M.1 THE STUDY OF THERMO 
TRANSFORMATION OF BETULIN IN ALKALINE ACTIVATION ENVIRONMENTS  

1Institute of Chemistry and Chemical Technology SB RAS, Akademgorodok, 50-24, Krasnoyarsk, 660036 (Russia),  
e-mail: nm@icct.ru 
2Krasnoyarsk scientific centre, Akademgorodok, 50, Krasnoyarsk, 660036 (Russia) 
The carbonation of betulin (betulinol) as an individual carbon precursor in the temperature range 400–800 °C in the 

presence of KOH was studied. DTA analysis and IR spectroscopy were used to determine the KOH influence on major struc-
tural changes and chemical composition betulin that it undergoes a temperature of 400–500 °C. By scanning electron microsco-
py and BET analysis it was shown that at temperatures of 600–800 °C KOH promotes the formation of a developed specific 
surface (SBET 1350–2100 m2/g), and has the greatest influence on the textural and adsorption properties of the resulting porous 
carbon adsorbents. It has been established that activation of betulin KOH at 800 °C is possible to produce microporous carbon 
materials with a pore size of 1,92 nm and a micropore specific surface 1275 m2/g. It was proposed use of betulin as a regulator 
of the porous carbon carriers from birch wood.  

Keywords: betulin, alkaline activation, carbonization, porosity, adsorption properties, surface morphology. 
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