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DIRECTIONS AND OPPORTUNITIES FOR PROCESSING WASTES  
OF LEATHER PRODUCTION 

In the work, known methods and technologies for the utilization of tannery waste used in the world 

are systematized. The main directions of waste use are determined: with preservation of fibrous struc-

ture, with preservation of collagen molecules and complete or partial decomposition of collagen by var-

ious methods. It is shown that the listed methods can be applied both for non-grooved and for tanned 

skin wastes. 

Along with the methods of processing, the areas of application of the products of the resulting techno-

logical processes are defined. It is shown that the use of high-tech processes with deep integration into the 

structure of the material requires large energy costs, but can be realized at the enterprises of the leather in-

dustry themselves. Less energy-intensive processes, including grinding the product and using it as a filler 

in various products, such as “pressed leather”, construction materials, leather-like materials, are the most 

acceptable options for implementation in the territory of the Republic of Belarus. 

Key words: leather production, waste, chrome-containing waste, composite material. 

.    -
      

    , , -
  ,    

  (   -
 )   ,   

  [1]. 
     

    -
      

      
. 

 .    
     -

   ( , -
, , , ) -
     

   30–50%  
    [2–4].  -
        

 ,  , 
 ,   -

  . . [4–7]. 
     -

    -
   [8] (   
,    -

,     
 )   [2, 5].  

     
     

.    
     -

 [9]    .  



Ã. Í. Êðàâ÷åíÿ, Å. È. Êîðäèêîâà, À. Â. Ñïèãëàçîâ 221 

Òðóäû ÁÃÒÓ   Ñåðèÿ 2    2   2017 

   -
     

    ( , -
  ).    

   -
 :   

    -
 (  ); -  
 -   ( . . -
 ,    -
);    -

 ,   -
;  .   

     
   -
,     

   [4].  
     -
      

    , 
   -

     . 
     -
     

,      -
   [4, 10].   -

      
    . ,  
, ,     

      -
    [11].  
    -

  ,     
     

  [3].  -
     -

 ,   -
     -

 (III),     
(    300º )  

     (III)  
 (VI),   . -

 Cr2O3     
 3,2% [1].   

    -
       

  .  
     

 (  , )   
      

800º .      -
 –      

    -
      
 [5].  

      
   -

 ,    ,  

     -
   . .  

      -
     

 ,   
 .  

,  ,     -
    -

   , . .  -
 . 

   -
    -

      -
.  

    -
      

 .       
 ,    

   .   
     

   
    -  ,  

     -
  (III),    -

     , -
      

 . 
     -

   , -
   , ,  -

     ,   -
    -

.     
 [12]. 

    
     

    -
  . -

     -
    -
 .     

   -
    -

     -
 .    -

    -
 ,    

 –    -
     [13]. 

   -
   -

      
.    

    -
      

    [14]. 
    -

    



222 Íàïðàâëåíèÿ è âîçìîæíîñòè ïåðåðàáîòêè îòõîäîâ êîæåâåííîãî ïðîèçâîäñòâà 

Òðóäû ÁÃÒÓ   Ñåðèÿ 2    2   2017 

   ,   
.    , 

   , 
  ,   

.     -
 40–70% [15].  

   -
 ,   -
     -

  ( , , -
  . .) [16].    

    -
        

    -
.    -

     -  
 ,   -

 -  ,  -
      -

      -
  .  

    
   ( , 

,   .),  -
   ,  

  ,   -
 ,   -

 ,    -
      

 [16]. 
    

     
,    -  , 

    -
  -  

 [17].   - 
     

,   , -
  « » ,  -

 ,     
   -

  .    -
     -
     -

.    – -
  ,  

     
 .   

20–35 . %     15 . % 
     

 .    -
    -

      
,      -

         
  [17].  

,     
     

 ,    
     [3]. 

   -
    

     
   . 

    , 
   ,   

    
      -

  [18]. 
    -
    
 «  ».  

    -
   , -
, ,  .  

   ,  
      

 ,   -
   .  -

    75–85% -
  15–25%   -

     -
 ,    

 [19, 20].  
    -

  ,    
     -

.    -
    

   -
 [21].  ,   -
   , -

    
     . 

   -
    -

.     -
     -

      -
    ,   

    [22]. 
     -

     -
  . ,  -

   (   20–
25 . .  100 . . )   -

     -
    .     

    -
       

,      -
,    , -

   [11]. 
   

   -
     [23]. -



Ã. Í. Êðàâ÷åíÿ, Å. È. Êîðäèêîâà, À. Â. Ñïèãëàçîâ 223 

Òðóäû ÁÃÒÓ   Ñåðèÿ 2    2   2017 

    
,    45–50% 

     , 
    . 

    -
  ,   , 

,    . -
    -

    -
   [24]. 

   , -
   ,  

        -
   ,    -

 –  .   -
    -

 ,    -
  [4].  

     
     ( ),  

     
 ,    

   , -
   ,     

     -
 .  30–45   

  .  
    

   , -
     -

   ,   -
   . -

     
.     

      -
     500°   -
   .  

   -
  .  

     -
   , 

 80% ,   -
,   ,   20% – 

   ,  -
      -
     -
 [25, 26]. 

.    
      

  , -
  .   -
  :   -

 ,    
      
  . ,  

     
  ,     -
 . 

    -
   , -

    -
. ,   -

      
    -

 ,    -
      

 .  -
 ,   

      
  ,   « -

 »,  , -
 ,   -

     -
  . 

 

1.  . .     . : , 1997. 192 . 
2.  . .      -

  // -  . 2007.  2. . 30–31. 
3.  . .,  . .     // -

 . 2004.  4. . 46. 
4.  . ( .  ) / . .  [  .]. .: -

, 1987. 256 . 
5.  . .         -

  //  . 1991.  2. . 37. 
6.      // lean-future. URL: http://clean-future.ru/info-othody-koji-i-ih-

pererabotka.html (  : 20.02.2017). 
7.  . .      // -  

. 1987.  7. . 10–11. 
8.  .,  .      

 // -  . 1984.  12. C. 15. 
9.  . .,  . .       -

   // -  . 1998.  8. C. 25. 
10.  .        // -

-  . 1984.  12. C. 13–15. 



224 Íàïðàâëåíèÿ è âîçìîæíîñòè ïåðåðàáîòêè îòõîäîâ êîæåâåííîãî ïðîèçâîäñòâà 

Òðóäû ÁÃÒÓ   Ñåðèÿ 2    2   2017 

11.  . .,  . .     -
  //  . 1987.  10. . 49. 

12.  . .,  . .     -
  // -  . 1982.  11. . 40–41. 

13.  . . -     :  
  // -  . 1998.  1. . 40–41. 

14.  . .     –   //   -
 . 2004.  2. . 33–35. 

15.  . .   –   // Style. 2001.  3. . 90–91. 
16.  . .       -

 //        -
 . URL: http:// . /PublicDocuments/0634457.pdf (  : 

20.02.2017). 
17.      / . .  [  .] //  
. 1997. . 2, . 1. . 83–87. 

18.  . .,  . .      
   // -  . 2004.  3. . 39. 

19.  . .,  . .      -
           // -

     :   :  . 
.- . ., , 30 . 2016 . / . . . - . , 2016. . 8–12. 

20.  .   // Style. 2000.  5. . 88. 
21.       : . 2094466 . -

,  14 B 7/02, C 14 B 13 / . . , . . ;   « ». 
 95113734/12; . 10.08.1995; . 27.10.1997. URL: http://ru-patent.info/20/90-94/2094466.html 

(  : 20.02.2017).  
22.       : . 2041264 . -

,  14  13/00 / . . , . . ;   « ».  93010246/12; . 
01.03.1993; . 09.08.1995. URL: http://ru-patent.info/20/40-44/2041264.html (  : 
20.02.2017). 

23.  . .,  . .       -
    // -  . 1985.  9. . 9–11. 

24.  . .,  . .       
 // -  . 1999.  5. . 15–16. 

25.        / 
. .  [  .] //       -

:  . ., , 22–23 . 1999 . / . -
 - . , 1999. . 235. 
26.  -        -

  / . .  [  .] //   . 2004.  1. 
. 104–106. 

References 

1. Pavlova M. S. Ekologicheskiy aspekt khimicheskoy tekhnologii kozhi [Ecological aspect of chemical 
skin technology]. Radom, RPI Publ., 1997. 192 p.  

2. Bogdanova I. E. Modern directions of processing of collagen-containing wastes of tannery. 
Kozhevenno-obuvnaya promyshlennost’ [Leather and footwear industry], 2007, no. 2, pp. 30–31 (In Rus-
sian). 

3. Urudzhuev R. S., Demirova A. F. Ways of using chrome-plated waste. Kozhevenno-obuvnaya 
promyshlennost’ [Leather and footwear industry], 2004, no. 4, pp. 46 (In Russian). 

4. Babloyan V. P. Spravochnik kozhevnika. (Otdelka. Kontrol’ proizvodstva) [Directory of the tanner. 
(Finishing, Production Control)]. Moscow, Legprombytizdat Publ., 1987. 256 p.  

5. Borisenko L. N. Utilization of tannery wastes and the efficiency of their use in the national econo-
my. Kozhevennaya promyshlennost’ [Leather industry], 1991, no. 2, p. 37 (In Russian). 

6. Otkhody kozhi i ikh pererabotka [Skin waste and their processing]. Available at: http://clean-
future.ru/info-othody-koji-i-ih-pererabotka.html (accessed 20.02.2017). 

7. Karpukhina L. I. On the improvement of the use of leather raw materials. Kozhevenno-obuvnaya 
promyshlennost’ [Leather and footwear industry], 1987, no. 7, pp. 10–11 (In Russian). 



Ã. Í. Êðàâ÷åíÿ, Å. È. Êîðäèêîâà, À. Â. Ñïèãëàçîâ 225 

Òðóäû ÁÃÒÓ   Ñåðèÿ 2    2   2017 

8. Ben’kevich K., Gzhegozhevskaya U. Use of collagen fibers for medical purposes. Kozhevenno-
obuvnaya promyshlennost’ [Leather and footwear industry], 1984, no. 12, p. 15 (In Russian). 

9. Sakulina A. A., Levina N. T. Using a pig hogie for producing a protein sausage casing. Kozhevenno-
obuvnaya promyshlennost’ [Leather and footwear industry], 1998, no. 8, p. 25 (In Russian). 

10. Zhukhovskiy E. Processing of waste leather production on protein feed. Kozhevenno-obuvnaya 
promyshlennost’ [Leather and footwear industry], 1984, no. 12, pp. 13–15 (In Russian). 

11. Golovteeva A. A., Martynov I. K. The main directions of the use of tannery waste. Kozhevennaya 
promyshlennost’ [Leather industry], 1987, no. 10, p. 49 (In Russian). 

12. Trakhtynberg S. I., Korostyleva R. N. The study of the hydrolysis of chrome chips with un-
saturated acids. Kozhevenno-obuvnaya promyshlennost’ [Leather industry], 1982, no. 11, pp. 40–41 
(In Russian). 

13. Chursin V. I.  Chemical and technological methods for the utilization of tanning shavings: econom-
ics and ecology. Kozhevenno-obuvnaya promyshlennost’ [Leather and footwear industry], 1998, no. 1, 
pp. 40–41 (In Russian). 

14. Artemov A. V. Manufacture of leather products – environmental problems. Ekologiya i 
promyshlennost’ Rossii [Ecology and industry of Russia], 2004, no. 2, pp. 33–35 (In Russian). 

15. Pustyl’nik Ya. I. Tannery –  the golden bottom. Style, 2001, no. 3, pp. 90–91 (In Russian). 
16. Lozinskiy V. I. Novyy kozhepodobnyy material iz otkhodov kozhevennogo proizvodstva [New 

leather-like material from leather waste]. Available at: http:// . /PublicDocuments/-
0634457.pdf (accessed 20.02.2017). 

17. Vorob’yev Yu. V., Zhukov N. P., Maynikova N. F., Muromtsev Yu. L., Rogov I. V. New environ-
mentally friendly building materials. Vestnik TTU [Bulletin of TTU], 1997, vol. 2, issue 1, pp. 83–87 
(In Russian). 

18. Abdullin I. Sh., Abutalipova L. N. Application of low-temperature plasma in the production tech-
nology of shoeboard. Kozhevenno-obuvnaya promyshlennost’ [Leather and footwear industry], 2004, no. 3, 
p. 39 (In Russian). 

19. Murycheva V. V., Yasinskaya N. N. [Prospects for the creation in the Republic of Belarus of 
composite leather and other types of composite materials from leather production waste]. Materialy 
Mezhdunarodnoy nauchno-prakticheskoy konferentsii (Pererabotka otkhodov tekstil’noy i legkoy 
promyshlennosti: teoriya i praktika) [Materials of the International Scientific and Practical Confer-
ence (Recycling of textile and light industry waste: theory and practice)]. Vitebsk, 2016, pp. 8–12 
(In Russian). 

20. Shimenovich B. Pressed leather. Style, 2000, no. 5, p. 88 (In Russian).  
21. Denisov G. V., Mikhalev O. I. Sposob pererabotki kozhevennykh otkhodov v kozhevennyy poroshok 

[Method for processing tannery in leather powder]. Patent RF, no. 2094466, 1997. 
22. Samonin V. V., Bogdanov Yu. V. Sposob pererabotki kozhevennykh otkhodov v kozhevennyy 

poroshok [Method for processing tannery in leather powder]. Patent RF, no. 2041264, 1995. 
23. Volkoboy M. P., Karpukhina L. N. On the introduction of the technology for recycling chrome 

tanned leather waste into fertilizers. Kozhevenno-obuvnaya promyshlennost’ [Leather and footwear indus-
try], 1985, no. 9, pp. 9–11 (In Russian).  

24. Lopatin V. V., Stetsyuk V. G. Processing of tanned leather waste products for fertilizers. Kozhevenno-
obuvnaya promyshlennost’ [Leather and footwear industry], 1999, no. 5, pp. 15–16 (In Russian).  

25. Komarov O. S., Svidunovich N. A., Dulevich A. F., Volosatikov V. I. [Use and disposal of chrome-
containing waste leather products]. Materialy Mezhdunarodnoy konferentsii (Sovremennyye napravleniya 
razvitiya proizvodstvennykh tekhnologiy i robototekhnika) [Materials of the International Conference 
(Modern directions of development of production technologies and robotics)]. Mogilev, 1999, p. 235 
(In Russian). 

26. Komarov O. S., Svidunovich N. A., Provorova I. B., Volosatikov V. I. Preparation of iron-
chromium alloy using waste of tanning and machine-building production. Lit’ye i metallurgiya [Casting 
and metallurgy], 2004, no. 1, pp. 104–106 (In Russian). 

   

   –      . -
    (220006, . , . , 13 , -

 ). E-mail: kravchenyagn1994@ gmail.com 
   –   , ,    

  .     (220006, 
. , . , 13 ,  ). E-mail: kordikova@tut.by 



226 Íàïðàâëåíèÿ è âîçìîæíîñòè ïåðåðàáîòêè îòõîäîâ êîæåâåííîãî ïðîèçâîäñòâà 

Òðóäû ÁÃÒÓ   Ñåðèÿ 2    2   2017 

   –   , ,  
    .    

 (220006, . , . , 13 ,  ). E-mail: spiglazov@ 
belstu.by 

Information about the authors 

Kravchenya Halina Nikolaevna – engineer, the Department of Material and Construction Mechanics. 
Belarusian State Technological University (13a, Sverdlova str., 220006, Minsk, Republic of Belarus).  
E-mail: kravchenyagn1994@gmail.com 

Kordikova Elena Ivanovna – PhD (Engineering), Associate Professor, Assistant Professor, the De-
partment of Material and Construction Mechanics. Belarusian State Technological University (13a, 
Sverdlova str., 220006, Minsk, Republic of Belarus). E-mail: kordikova@tut.by 

Spiglazov Aleksandr Vladimirovich – PhD (Engineering), Associate Professor, Head of the Depart-
ment of Material and Construction Mechanics. Belarusian State Technological University (13a, 
Sverdlova str., 220006, Minsk, Republic of Belarus). E-mail: spiglazov@belstu.by 

 25.04.2017 


