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 (W=12%).  50% , -
: (N B)-  ( -1) -

(N B)-  ( -2).  
 1 ,  

 6 .  
 

)  ( -
 – ) «Du Pont -9900».  -951  

:  750 °  –  ,   (  50 )  
 5, 10, 20 ° .   -

Kin V 1.0  Universal Analysis 2000. -
: 

1.  «File Modification V 1.0», «General V 1.0»  TGAKin V 1.0,  
 «Du Pont 9900»; 

2.  Universal Analysis 2000  TA Instruments  V 4.0C («Interte h corporation»). 
: -

,  (%) ,  (° ),  
. 

 

 2 :  (~30–190 ° ) 
, ;  (~175–500 ° ) – -

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

 ( . 2, 3). ,  
,  

.  
.  

 (%), ( . 2),  (%/ ), -
,  (  2, 3).  [5],  

-
. .  

 (~200 ° )  
, -

,  ,  ,  .  [6]. -
, -

, -
 ~200 ° . ,  -  

, , . 
, , 

-
. 

,  
,  .   

,  
»  

. ,  [7] , -
 ( ) , , ,  

, . -
 [8] , -

, , , . , ,  
.  
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 2. 
,  

.  (  200–280 ° )  
 [9]  ( -

),   
.  30%,  ). . -

.  
. , , , , -

 (  30% ) , . 
,  

 [4]. ,  
 « » . -

, ,  
, , , -

. , -
 

. ,  
.  [9],  

 ( ) -
. , , -

. -
, , ,  

, .  
 

. 

 1.  ( :  – ) 

,  /  
  +  1  +  2 

 
 

5 10 20 5 10 20 5 10 20 
-
,  

 ( ) 
30–175 30–175 30–175 30–150 30–150 30–150 30–162 30–182 30–191 

  
, % 4,10 4,40 4,30 7,24 5,98 6,85 10,30 6,40 5,50 

  
,  63 77 100 60 67 102 60 81 91 

-
,  

 ( ) 
175–500 175–500 175–500 200–500 200–500 200–500 162–500 182–500 191–500 

  
, % 71,00 70,40 71,30 63,60 61,50 61,90 60,50 62,60 66,60 

-
, °  366 382 398 366 366 396 358 368 386 

-
,  

 ( ) 
750–850 750–850 750–850 750–850 750–850 750–850 750–850 750–850 750–850 

 (%/ ) 
 10,20 10,00 10,50 10,20 9,05 9,22 7,70 10,70 11,90 
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. 1. (1, 2 ,3) (4, 5, 6)  ( ) , 

 1( )  2 ( ) ( :  750 ° ,  – ): 1, 4 –  
 5 °   2, 5 –  10 ° ; 3, 6 –  20 °  
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. 2.  (%/ )  

: 5 °  ( ), 10 °  ( ), 20 °  ( ) 

 

. 3.  (%/ )  ( )  

, : 1 ( )  2 ( ),  

 2.  

   ( .),  , % 
  1  2 

5,0 178,8 80,6 108,1 
10,0 163,8 106,5 125,7 
15,0 155,9 108,3 138,1 
20,0 152,1 111,9 145,9 
30,0 151,1 119,8 155,2 
40,0 151,7 127,6 162,4 
50,0 151,5 129,1 164,1 
60,0 151,5 128,6 164,4 
70,0 151,1 131,0 165,9  

 750 ° -
 ( ) . -

 5, 10  20 °  7,7–11,9%/  ( . 1). 
 1  2 .   10  20 °  

,  2, , -
 (  20 ° ). , -
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 1,  5 ° ,  
;  (10, 20 ° ) -

, . ,  
-

 « » : (N B)  
 1) (N B)  (  2). , 

, , -
,  

. , -
 (t>750°C) , -

, .  
,  1, 

,  – -(N B) -
 ( ),  

,  2.  
  –  3. 

, -
.  

, ,  
, -

, , ,  
,  ,  -

. ,  
, ,  2 

 5–20%),  
. ,  1, 
 2, . ,  

(N B)-  
,   . 

 [8, 10] -
, -

.  
.  

 (  1 – =9,2;  2 – =9,7) -
 10 °  ( . 1).  20 ° -

-
.  5 °  1  

2 , . -
, , , -

. 

 3.  ( ) 

,  , % 
  1  2 

5,0 495,5 447,9 603,5 
10,0 455,0 397,3 532,3 
15,0 437,0 364,4 489,6 
20,0 432,4 339,0 458,2 
30,0 403,8 300,0 412,9 
40,0 388,5 272,1 381,7 
50,0 383,1 250,1 357,4 
60,0 376,0 232,2 337,6 
70,0 367,9 217,7 322,7 
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.  
, ,  

; . 
.  

, , , . 
(N B)-  (  2) -

 10  20 ° ,  
-(N B)  (  1) -

 ( ).  
(N B)-  

; (N B)- -
 (  30%),  
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Stepina I.V.*, Kotliarova I.A., Miasoedov E.M., Sidorov V.I. THERMAL DESTRUCTION IN A NITROGEN 

ATMOSPHERE PINE WOOD MODIFIED BORNITROGEN COMPOUNDS 
Moscow State University of Civil Engineering, Yaroslavl sh., 26, Moscow, 129337 (Russia), e-mail: sudeykina@mail.ru 
Studied the thermal destruction of pine wood in a nitrogen atmosphere. As modifiers used in aqueous solutions boron- 

nitrogen compounds. Found that the modification of pine boron- nitrogen compounds leads to partial cross-linking (enlarge-
ment) of the fragments of carbohydrates and lignin, which will reduce the output of low-molecular compounds forming fraction 
of combustible volatile thermal decomposition products in a nitrogen atmosphere. Moreover, as a consequence, decreases the 
value of the mass loss of modified pine wood samples compared to non-modified samples. Changes in the chemical composi-
tion of the surface of the wood as a result of the modifications amine borates facilitates the process of carbonization. 

Keywords: modified wood, thermal destruction, boron-nitrogen compounds, mass loss, the rate of oxidation of coke, the 
activation energy of thermal decomposition, carbonization. 
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