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Abstract

Biostability and biodegradability of different polymeric materials is an important ecological and
technological problem. The leading role in the destruction of such waste belongs to microorganisms,
namely, microscopic fungi. Therefore, recently muchattention is paid to polymer compositions based
on natural (chitin, chitosan, starch, cellulose) and synthetic polymers (acrylic) can be degraded by
micromycetes. By the method of differential thermal analysis examined changes in physical-chemical
properties polymethylmethacrylate, chitosan to block and graft copolymers by the action of
Aspergillus terreus and Penicillium cyclopium.

Key words: waste, synthetic polymers, natural polymers, recycling, micromycetes

1. 

        -
  ( , , 2004).    

: - ,      
 (   ., 2002), - ,    

  ,     
( …, 2008). ,       

 ,     ( , 1997). , 
         
 ( , , , )    ( ),
    .   

        
-    .   

  ( )   -  
,   -     Aspergillus

terreus Penicillium cyclopium.



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

50 Published by Info Invest, Bulgaria, www.sciencebg.net 

2.    

2.1. 

  ( )  ( -D-1,4-N- , (C6H1104N)n),   
   «Shanghai AZ import & export Co., Ltd» ( ). 

  1 105,   ( ) 78%,    
 161 / .       HCl (0.1 .) 

NaOH (0.1 .)    ( , , , 1977),  
  –   21    0.33 . 3   0.3 . NaCl 

 .     [ ]=kM , k=3.41 10 3, =1.02
(   , 1986).        ( )

 « »  61-75.    99.5%, 20 = 1.049 / 3.

 ( ) (CH2=CH-C(O)-O-CH3)    2  
     ,    t  = 80.2 C  25=0.950 / 3.

     -     ( - )
 -       ( (25%-

 )=1.4 / 3)    (   ., 2009).  
    6 .%,     – 3 .%. -   

18-23    24 .

     ( - )    
        

  ( )  60-80    4  .    (   .,
2001)  ,        , 

        
.   (   ., 2009)  ,   , . .

  ,    ,  
 ,      

  50%.   -  
          HCl-

NaNO2    .    1.13 106 Da.

   -           
        (  .,  .

1963).        ,  
5%  NaOH (   5 ),      

 7.

    ( )     
 ,         

.

2.2. 

     Aspergillus terreus (  F-1025) 
Penicillium cyclopium (  F-245),     

      (   ., 2009).
    20 .   
   ( .  . .).   
  -       

        



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

51 Published by Info Invest, Bulgaria, www.sciencebg.net 

     9.049-91,  1 ( , 1995).   
        –  (

  ), -  –      .
   -   - ,    20 

 30     95±5%     .

2.3.    

    -    
    –190-350 .     

   (   ., 1978; , 2005).   .  
   0.2-0.3 .        

  -     0.5 . 
         

  .      .    
  5 ./ .      1%.   

      .      150   
        

       .   
   .

3.    

3.1.  -    

     .1-5,   
   .1.   ,   

-    4.4–8.9 .%  ,  
   120-132  ( .1-5,  1, .1).

.1.   ,     :

1 – ; 2 – ; 3 – 



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

52 Published by Info Invest, Bulgaria, www.sciencebg.net 

.2.  -    ,   
 : 1 – ; 2 – ; 3 – 

       ( -   
) ( .1,  2, 3).     

   . -      
    .       

   (Uryash  at  all,  1985,  2010;    .,  1993;    .,
1994, 1998, 2001, 2002, 2004, 2005, 2010;   ., 2000).  

       ( , 2007)  
,           (t 1=302 ,

t 2=328 ) ( .1,  3).      41% ( .1).

     t =14.5  ( .3,   4,  .1).   
( . ., 1992;   ., 1971;   ., 1964)    t =6-
8 .       . .  ( , 1967)
t ( )=12 .    t  ,  ,    ,

    ( , 1967), , - ,
       ( , 1961).

          .  
    t 1=326 ,    t 2=397  ( .3, 

4).        87 .%.   
   .  ( , 1967).   

   ,       (9.8  .%)
  292 .   325-329     

   34.8  74.1 .%.  399     
96.8 .%.

 -      ,     
( .2, .1).  t     .        t  
(  31 ),      t 1 (72 )    t 2 (125 ).     

    ( .2,  3).      (  2.5
     ), . .    

 25%.



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

53 Published by Info Invest, Bulgaria, www.sciencebg.net 



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

54 Published by Info Invest, Bulgaria, www.sciencebg.net 

.3.   (4)      (1-3),   
 : 1 – ; 2 – ; 3 – 

    -       
 ( .3, .1).     

     ( .1).   
t ( )    2   .    

 ( .3,  3),         
  -  ( .1).

.4.   -      Aspergillus
terreus   ,     :

1 – ; 2 – ; 3 – 



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

55 Published by Info Invest, Bulgaria, www.sciencebg.net 

.5.   -      Aspergillus
terreus    ,    

: 1 – ; 2 – ; 3 – 

        
Aspergillus terreus  -    .     

  (    ) ( .4),    ,
     (   )

( .5).      -   
  t<0  ( .4,  5).          

  ( )   .   
  t        

,        t   
 5.5      .     

  t 1  t 2,      
          , 

       .   
       ,    

 ,      
  .       

 ( .1).
       .  

,    ( .4  5,  3), . . 
   .     (t 1 

23  24 ;  t 2  17  10.5 ).          
   , . ., ,  



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

56 Published by Info Invest, Bulgaria, www.sciencebg.net 

 ,    ( , 2005;   ., 1991, 1996),  
   (155-263 ).    

,  ,      ( .4, 5;
.1).   , . .      

 .  t 1  ,  t 2    55
(   )  61.5  (   ).  t     -

        
.

3.2.      
     .6-9   .2. 

 ,    -    3.4–4.0 .%
  ( .2),      124-143  ( .6-9,  1).

.6.       – ,  
  : 1 – ; 2 – ; 3 – 

.7.      –  ( ),  
  : 1 – ; 2 – ; 3 – 



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

57 Published by Info Invest, Bulgaria, www.sciencebg.net 

.8.      –   Penicillium
cyclopium    ,    

: 1 – ; 2 – ; 3 – 

         
( .6-9).      ,  

  t =14.5 .      t ( )=12 , 
   ( , 1967).  -   

  (t 1( )=13.5 )  t  ,  
(t 2( )=26.5 )       .    

       -  (   ., 2009).

         
     : t 1( )=15  17 ,  t 2( )= 24  26 ,

,           
 .       (Uryash, 2010) 

  -    -     
   (t 1) ( .6, .2).  , - ,  
   ,      

         
.     -    

    .       - .
- ,         

.  Penicillium cyclopium -   ( .7, 8), . .
  .    t 1   

  5.5   8         
 , . ,      

  .



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

58 Published by Info Invest, Bulgaria, www.sciencebg.net 



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

59 Published by Info Invest, Bulgaria, www.sciencebg.net 

.9.      –   Penicillium
cyclopium   ,     :

1 – ; 2 – ; 3 – 

        
  -  ( .6-9,  3). - ,  

,    ,   t =269 ,   
  (t 1)  .   t 1   

Penicillium cyclopium,         
  .    (t 2  t 3)   

 ( .6,  3).          
 .      326 ,    397 .

            
46  ,      ( .2).   

    .    t 3
     .  7      

    19  –  . . .    
Penicillium cyclopium (   )   

    ,     
(    )    .



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

60 Published by Info Invest, Bulgaria, www.sciencebg.net 

 -   ,  -    
     ,      

 ,       
.  -      -    

   .     
   ,  , -  .

    ,    -
       Aspergillus terreus.   

     , . .   
     . Aspergillus terreus

        t<0 .  
,           

  -       
(    ),  . .           

  .      
         

      .   60-65
       Aspergillus

terreus  -   ,    
.

    -   -    
Penicillium cyclopium ,      

   .    (14.5 )
  ,       

  .  (26.5 ) –     
- .

 -    -      
  (t 1).  , - ,      ,

         
      .

   t 1      5.5  8  
        , .

,        
.

        
- . - ,   ,   , 

t =269 ,      (t 1)
 .   t 1   Penicillium cyclopium,

          .
   t 3 ( )     

.  7           19  –  
. . .     Penicillium

cyclopium (   )      
 ,      (   

)    .



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

61 Published by Info Invest, Bulgaria, www.sciencebg.net 

          
     «   
  (2009-2011 )», (  . 2.1.2/1056)    

    -      . . . . .
(   14186,   136-   30.06.2011).

REFERENCES

        . (2008) . . .
, . . . .- ., -  .- ., . . . , 232 .

 . . (1997)   . .  39, 12, . 2073 –
2086.

 9.049-91. . (1995)     . 
       , ., -

, 14 .

 . ., . . , . . , . .   . . , (2000)
  -       . -  . . .
.  , . , -    1. . 139 – 145.

 . (1962)          .
   . .   . . . . . .

, ., -  . .  1, . 3 – 49.

 . ., . . , (1964)     
 .    . . . ., , -  . . - ,

 3, . 509 – 514.

 . .  (1967)        .  …  .
. , , 226 .

 . ., . . , (2004)       
, ., -  , 272 .

 . ., . .   . . , . . , (1971)   
, , -   , 218 .

 . (1967)    , ., , 328 .

 . ., . .   . . , (1977)      
  46,  8, . 1470 – 1487.

 . ., . . , . . , . . , . . , . . , . .
, . .   . . , (1986)   
   -     .

.  28,  2, .232 – 239.

 . ., . .   . . , (2002)    
   5, . 44 – 48.

 ., . , (1963)    , ., -  .
., 399 .



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

62 Published by Info Invest, Bulgaria, www.sciencebg.net 

 . ., . . , . . , . . , . .   . . ,
(2009)      -   

    .  -  . . .  ,  . ,  -
  5, . 95 – 102.

 . ., . . , . . , . .   . . , (2001)
  , , -   - , 195 .

 . . (2002)    ,  .   . ,
  ,   .  . .  ,  . .  ,  . .  ,  .,  ,  .

119 – 129.

 . . (2005)        
  . … . . , . , 390 .

 . ., . . , . . , . .   . . , (2004)
  ,    . .  

78,  5, . 796 – 804.

 . ., . . , . . , . .   . .  (2005)
        6-330

 . .   79, 8, . 1383 – 1389.

 . ., . .   . . , (2001)   
       

  6, . 61 – 69.

 . ., . . , . . , . . , . . , . .   . .
, (2007)        

      . . . , . ,
-    3, . 98 – 104.

 . ., . . , . . , . .   . . , (1998)
           . -

 . . . ,  , . , -  ,  1, . 165 – 170.

 . ., . . , . .   . . , (2010) 
       . .   84,  6, .1023 – 1029.

 . ., . .   . . , (1996)  
    . .   70,  10, . 1899 –

1902.

 . .,  . .  ,  . .  ,  . .    . .  ,  (1991)
  -      . .  

64,  7, . 1498 – 1503.

 . ., . .   . . , (1994)       
 -       2,  2, . 77 –

84.

 . ., . .   . . , (1978)   
   . ., . ., , -  .

. -   7, . 88 – 92.



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

63 Published by Info Invest, Bulgaria, www.sciencebg.net 

 , (1992) . . . , ., -   . .
 3, 639 .

 . ., . . , . . , . . , . .   . . ,
(1993)      . .  

  2,  1, . 88 – 93.

Uryash V.F., I.B. Rabinovich, A.N. Mochalov and T.B. Khlyustova, (1985) Thermal and calorimetric
analysis of cellulose, its derivatives and mixtures with plasticizes Thermochim. Acta vol. 93, pp. 409 –
412.

Uryash V.F., A.V. Uryash, A.E. Gruzdeva, N.Yu. Kokurina, V.N. Larina, L.A. Faminskaya and I.N.
Kalashnikov, (2010) Physical–chemical properties of natural polymers – potential carriers and
delivery systems of biologically active substances for human applications, In. Physical Organic
Chemistry: New Developments, Ed. Karl T. Burley, NY, Nova Science Publishers, Inc., pp. 183-265.


