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:  Anacar-
dium occidentale L, , -

. 
 [4, 5],  (N-CNSL) -

,  (I),  (II),  (III)  
 2-  (IV): 

OH
COOH

R

OH

R

OH

RHO

OH

R

OH

RHO

H3C

I II III IV

,

 

 ,

,

,

.

R

 
 (D-CNSL  DD-CNSL) , 

. 
, : -

, , , . 

1.  

 C.K.S. Pillai  [6–8]. -
, , -

, , , -
. , , , 

.  
. 

 [6] -
.  (GP ) 

.  
- .  

,  20  (0,67 )  
, .  

 180 °C. , , -
 (0,2 , 1%) .  30 .  

. 
 (  30  180 ° ),  (  4  10 ) -

 (  0  3%) . 
,  140 °  1%  

. , -
.  

100%- .  5  8–12% , 
. , -

. 
. -

 730  30 °C  3575  140 °C,  
1720  180 °C.  1,2  30 °C  3,4  
140 °C. 
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 2% -
 ( . 1). 

-
. : 6,67 103 –1  130 °C  

8,75 103 –1  140 °C.  – 
8,98 . 

 [6],  
.  

. -
. , -

, : 

 

 C.K.S. Pillai  G. John [7, 8] -
. 

 S. Manjula, V.G. Kumar, .S. Pillai [9] -
,  –  (  – H2SO4) 

 –  (  – H3PO4). 
 – H2SO4  25%-  

 ( ) .  50  (0,166 )  
 3  (  0,014  0,017 ) 

, . -
 180  °C   30  .   

. ,  
. ,  

 – H3PO4 . -
 2.  

. 
, -

, ,  600, 900  1200, -
.  ( . 2),  

GPC,  3.  2 -
. 

 
15 ,  

. 

 1.  [4]a 

 BF3·OEt2, % , % , % 
% Mn Mw Db 

0,25 18 14 68 3000 6333 2,88 
0,5 15 13 72 3376 9542 2,83 
1,0 12,6 12,6 74,6 3763 11507 3,06 
2,0 14 14 72 3184 10045 3,15 
3,0c       

a  140 °C  10 ; b D = Mw/Mn = ; c . 
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 2.  [9] 

  
 , % . , °C   

,  
  

,  
1 0 30 30 0,005 
2 0 180 30 0,009 
3  – H2SO4 (6%) 180 30 0,032 
4  –H3PO4 (10%) 180 20 0,021 

 3.  [9] 

  (M), %  (DM), %  (T), %  (TM), % 
1 100,0 – – – 
2 94,13 2,68 3,19 – 
3 9,90 9,30 21,41 59,39 
4 21,07 35,50 17,11 26,30 

 GPC, -  1  [9] -
 

 (V): 

 

, -
, .  –  

 ( ), -
.  (D),  (T) -

.   [9], ,  ,  -
: 

 

 DES – H2SO4 
 50 °C  [9]  

. 
 [10]  

, . 
 5% . -

. -
 10000–100000 . -

. 



,  … 
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2.  

 
S. Kobayashi . -

:  [1, 2]. 
-

, .  [1], -
: 

– -
 ( ); 

– , ; 
– . 

-
 [2].  ( )  

),  – , ,  
 ( . 4). 

 (  4 . 4).  0,60  (2,0 
)  20  12,5  12,5  (pH 7) -

 50 .  (6%- , 1,5 , 2,0 ) -
 6 .  

24 . -
 (20 ), . 

. -
. ,  

, ,  0,41  (69%). , -
, .  – 

 (Mn)  (Mn/Mw) -
. 

 ( . 4), , , 
. -

. 

 4. a 

  
  

 

 
, 

 

  
-

) 

-
,  

, % Mn Mn/ Mw , % 
1 5  /  

 (75 : 25) 
 (20) 21 4800 1,7 19 

2 5  /  
 (75 : 25) 

 (20) 0 0  0 

3 5 1,4-  / -
 (85 : 

15) 

 (20) 0 0  0 

4 2  / -
 (50 : 

50) 

 (10) 69 6100 1,8 0 

5 2  / -
 (50 : 

50) 

 (50) 0 0  100 

6 2  / -
 (70 : 

30) 

 (10) 0 0  35 

7 2  /  
(50 : 50) 

 (10) 38 10000 4,6 35 

a  (0,6 )  (25 ) -
. 
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 1 -  [2] ,   -
, -

, -
: 

 

 R –

 

(3 %)
(34 %)

(22 %)
(41 %)  

, 
,  

 [2]. 
 [11]   

(3- ).  H2O2 -
 –  24 . ,  

 (72–85%)  pH. . 
 3- ,  .  
 20–30  90%. -

, -
. 

-
 [12].  10–15 °C  

. ,  
. 

 [1]  
 (83–84%)  

 Fe-Salen  (Fe, Co, Cu .)  Salen, 
. Fe-Salen  Fe-N,N'-

). 
.  

 (6,0  ,  20  )   Fe-Salen  (64  ,  0,20  )   
.  (30%- , 2,3 , 20 ). 
 2 -

. 
 Fe-Salen  

 0,5  1,5%  
 ( ), . 

,  0,5% , ,  
 1,0  1,5%. ,  30 ,  

,  2 . -



,  … 
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.  38  80%,  – 
 1400  3000 ,  (Mw/Mn) –  1,6  4,5. 

 140 °C -
. ,  

,  Fe-Salen, . 
-

 Salen, ,  
 Salen -

. 
 1 , -

.  
,  II, ,  III  IV 

, -
. 

,   
, :  (3% )  

 (150  180 °C  30 ).  (  
 23–41%) . -

, , ,  
. -

.  
 

, . 

3.  

Q. Chen, H. Xue, J. Lin [13] -
. -

, , -
. 

 ( ) -
 2,1–6 /10 . -

 ( ). . 
: -

, -
 2600 ./ .  

 180 °C  50 ./ . -
, .  

 80 °C  12 . 
- -

. 
,  0,2%  

 (d )  ( -g- ),  [13] -
. , , -

,  
 

, , : 



. , . , .  
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. 

 
 ( ) -

,  
. 

 (  
)  3–4  100 . -

. 
-g- , -

, , . 
-g- -

. 
-g- , -

 ( -g- )  5. 
,  20%  

-g- ,  
 20 . -g-

 2  
. -

-g- , -
. 

 5.  [13] 

 , 
 

  
,  

  
, % , % 

 1005±24 54,5±0,30 41±2 48,2 
-g-  808±28 45,1±0,98 846±23 47,2 

 1498±55 31,43±1,07 16±1 24,79 
-g-  1226±51 31,49±1,49 37±1 24,49 

 

-
. -

. , -
 

, .  
 

, , . 
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2 Uralchimplast, Severnoye shosse, 21, Nizhny Tagil, Sverdlovsk region, 622012 (Russia), e-mail: o.shishlov@ucp.ru 
Synthesis, properties and applications of polymerization and copolymerization products of ardanol which is natural 

phenol derived from plant materials (Cashew Nut Shell Liquid) were considered. The results of studies of ardanol polymeriza-
tion in the presence of radical type initiators, cation initiators, enzymes and metal complexes were described. This paper shows 
that cationic and radical types of catalysts lead to ardanol polymerization by opening the double bonds in alkyl substituent. In 
case of the oxidative polymerization growth of ardanol polymer chain occurs with the participation of double bonds in the 
phenolic ring. 

Keywords: review, cardanol, polymerization, copolymerization, products, properties, applications. 
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