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OPTIMIZATION OF THE COMPOSITION OF AN ORGANIC CONSTITUENT 
OF FIRE RETARDANT WOOD COVERING 

Receipt of an organic constituent of organic and mineral composition of wood fire retardant cover-

ing was optimized. The results showed that in case of addition of ammonium poly phosphate, 

pentaerythritol and melamine in the amount of 41% to poly vinyl acetate dispersion organic and mineral 

composition is characterized by the largest intumescence ratio exceeding 20 as well as higher viscosity 

compared with the compositions containing basic component in the amount of 14 and 18%. It was re-

vealed that introduction of some mineral fillers to the receipt of the organic and mineral composition in 

the amount of 10% promotes rising intumescence ratio up to 36.7. Introduction of TiO2 to the receipt of 

the organic and mineral composition raises significantly thermal stability of the foam coke formed. 

Key words: wood, coverings, intumescence, fillers, optimization, stability, fire retardant treatment. 
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1 2 3 , % , % , % K  K  K  

1 0,00 1,00 0,00 15 14 10 10,3 15,6 14,3 

2 0,33 0,33 0,33 16,7 10 12 18,6 24,1 20,1 

3 1,00 0,00 0,00 20 8 10 27,6 26,8 22,3 

4 0,50 0,50 0,00 17,5 11 10 18,2 17,6 16,8 

5 0,00 0,00 1,00 15 8 16 14,6 16,3 15,4 

6 0,50 0,00 0,50 17,5 8 13 21,8 23,2 22,7 

7 0,00 0,50 0,50 15 11 13 24,8 27,3 25,1 

 - , % 14 16 18 



Å. À. Ïèí÷åâñêàÿ, À. Þ. Öàïêî 139 

Òðóäû ÁÃÒÓ   Ñåðèÿ 1    1   2019 

 : 
−    -   

 14%: 

22,3 1 12,3 2 18,4 3 2 1 2

4,6 1 3 25 2 3 10,5 1 2 3 0;

K = ⋅ + ⋅ + ⋅ − ⋅ ⋅ −

− ⋅ ⋅ + ⋅ ⋅ + ⋅ ⋅ ⋅ +
 

−   -    
16%: 

26,8 1 15,6 2 16,3 3 14,4 1 2

6,6 1 3 45,4 2 3 9,6 1 2 3 0;

K = ⋅ + ⋅ + ⋅ − ⋅ ⋅ +

+ ⋅ ⋅ + ⋅ ⋅ + ⋅ ⋅ ⋅ +
 

−   -    
18%: 

22,3 1 14,3 2 15,4 3 6 1 2

15,4 1 3 418 2 3 76,5 1 2 3 0.

K = ⋅ + ⋅ + ⋅ − ⋅ ⋅ +

+ ⋅ ⋅ + ⋅ ⋅ − ⋅ ⋅ ⋅ +
 

   -
  ,    -
   . -

      
 -    14% 

    2 3  

1 2 3;   -   -
 16% –     

1 3, 2 3  1 2 2;   - -
   18% –   

 1 3  2 3.. 
    
    -

   
 ,    -

 ,    
     

  ( . 1). 
 

 

                                                                                                                                          

  
 

. 1.      K    

       500°  

  -   , %:  

 – 14;  – 16;  – 18 

K

0,25

0,50

0,75
X1, , % 

0,50

0,75

0,25 X2, , %

28

26

24

22

20

18

16

14

K

24

22

20

18

16

14

12

10

0,25

0,50

0,75

X1, , %
0,75

0,50

0,25 X2, , %

K

26

24

22

20

18

16

14

12

0,25

0,50

0,75

X1, , % 
0,75

0,50

0,25 X2, , %

X3, , % 

0,25
0,50

0,75

0,25
0,50

0,75

0,75



140 Îïòèìèçàöèÿ ñîñòàâà îðãàíè÷åñêîé ñîñòàâëÿþùåé îãíåçàùèòíîãî ïîêðûòèÿ äðåâåñèíû 

Òðóäû ÁÃÒÓ   Ñåðèÿ 1    1   2019 

,   -    
14%    

  13  22    
     

  17,5  20%    11,5  
15,8% (  1  3)    

  9,5  8% (  2 ) ( . 1, ). 
  -    

16% ( . 1, )    
  , -

    : -
    20%; -

   8%    -
 10%.     -

   . 
,     

15,6  26,8    -
     -
  17,5  20% (  1)    

10,5  15,5% (  2 )   
  11,5  8% (  3). 

  -    
18% ( . 1, )   -

  ,    
 – 25,1     -

:     15%; 
   11%    

 13%.    
    -

. ,   -
  14,3  25,1   -

     -
  16,5  20% (  1)    

10,5  15,5% (  2)   -
  11,5  8% (  3). 

  ,  -
    -

   : -  
16%,   18%,  
10%,  13%,  – .  

   -
     

 – 26,8.    
    

 . 
  ,  

   -
   -   
-    

.    -
    

      
    ,   

    ( . 2). 
    . 2,  -

    -
   Al(OH)3, 

Mg(OH)2  Mg3[Si4O10](OH)  0  10%. -
   -

    -
  10%,   -

     -
    . 

     
 -   

  : Al(OH)3 > 
> Mg(OH)2 > Mg3[Si4O10](OH). 

     
      3  

5%   ,  -
     .  -

    -
       

     
  .   

  :  -
  TiO2 % (  X1);  

  Al(OH)3, % (  2); 
  Mg3[Si4O10](OH), % (  

3),     . 3. 
 

 2.       

    

1 
3 

4 

2 

1 

2 

3 

4 

y = 0,0005x4 – 0,0269x3 + 0,3485x2 – 

– 0,2403x + 24,48 

R2 = 0,9445 
y = 0,0002x4 – 0,0125x3 + 0,1475x2 + 

+ 0,2037x + 24,38 

R2 = 0,9276 
y = – 0,0007x4 + 0,0153x3 – 0,1248x2 + 

+ 0,8775x + 24,215 

R2 = 0,9402 
y = 0,0129x2 – 0,8215x + 24,584 

R2 = 0,9799 

Al(OH)3 

TiO2 

Mg(OH)2

Mg3[Si4O10](OH)2

0            2           4            6           8          10          12         14         16

, % 

40 

 

35 

 

30 

 

25 

 

20 

 

15 

 

10 

K  



Å. À. Ïèí÷åâñêàÿ, À. Þ. Öàïêî 141 

Òðóäû ÁÃÒÓ   Ñåðèÿ 1    1   2019 

 3 

  

,     

    0  1 

TiO2, % 1 0 10 5 

Al(OH)3, % 2 0 10 5 

Mg3[Si4O10](OH)2, % 3 0 10 5 

 
 4 

      

 

 

   

   
     

 

 

1 2 3 TiO2, % Al(OH)3, % Mg3[Si4O10](OH)2, % c  
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