
186 
 

 2011. -  -122. 
13. Song Z. Treatment of tannery wastewater by chemical coagulation / Z. Song, C.J. 

Williams, R.G.J. Edyvean // Desalination.  2004.  vol. 164. -  P. 249-259. 
14.  Tahiri S. Management of tannery wastewaters: treatment of spent chrome 

tanning bath and vegetable tanning effluents / S. Tahiri, J. Hassoune, S. Alami 
Younssi, M. El Krati and ets. // Desalination and Water Treatment. - 2013. - vol. 51. 
- -24. - P. 4467-4477. 

15. Gungor K. Utilizing aluminum etching wastewater for tannery wastewater 
coagulation: performance and feasibility / K. Gungor, N. Karakaya, Y. Gunes, S. 
Yatkin and ets. // Desalination and Water Treatment. - 2016. - vol. 57. - - P. 
2413-2421. 

16. Fazullin D.D. Sewage treatment from heavy metal ions by the method of 
deposition, using sulfur-alkaline wastewater as a reagent / D.D. Fazullin, G.V. 
Mavrin, A.V. Savelyeva, S.N. Savelyev and ets. // International Journal of Green 
Pharmacy. -  2017.  vol. 11. - -  S. 831- 836. 

-
  

   
 

 
, 

., 
-  

( ) 

CU(II) 
PISUM 

SATIVUM) 
 

Cu2+ 
Pisum sativum

-
  

Cu2+

 
 

3 



187 
 

-
 

Cu2+ 

-  

  

 

-
 

 

Cu2+, 

 

Pisum sativum

 



188 
 

 

Cr6+ [7- 9]. 

Cr6+ 
3

3

. 
Cr6+ Zn2+ 

 
Cr(VI  Zn(II

 
 

Pisum sativum -16]. 
Cu2+ 

Cu2+ 
 

Pisum 
sativum. 

 
. 1  Cu2+  

 



189 
 

 

-   

 
-

Cu2+ . 
 

 
. 2  f u2+ 

Pisum sativum 
 



190 
 

 
. 3  ln f(e2 u2+ 

Pisum sativum 
 
 
 
 

 
. 4  f(ln u2+ 

Pisum sativum 
 



191 
 

 
. 5  ln f(e2 u2+ 

Pisum sativum 
 

 -
u2+ 

Pisum sativum 

 
 

 
 

1. Acharya J. Removal of heavy metal ions from wastewater by chemically 
modified agricultural waste material as potential adsorbent - A Review  / J. Acharya, 
U. Kumar,  P.M. Rafi // | International Journal of Current Engineering and 
Technology.  2018. - Vol.8. - No.3.  P. 526-530. 

2.  Dai Y. Utilizations of agricultural waste as adsorbent for the removal of 
contaminants: A review / Y. Dai, Q.  Sun, W. Wang and ets. // Chemosphere.  2018. 
 vol. 211.  P.  235-253. 

3. Sulyman M. Low-cost adsorbents derived from agricultural by-products/wastes 
for enhancing contaminant uptakes from wastewater: A review / M. Sulyman, J. 
Namiesnik, A. Gierak // Pol. J. Environ. Stud. -2017 - Vol. 26. - No. 2.  P. 479-510. 

4.  Al-Qodah, Z. On the performance of bioadsorption processes for heavy metal 
ions removal by low-cost agricultural and natural by-products bioadsorbent: a review 
/ Z. Al-Qodah, M.A. Yahya, M. Al-Shannag // Desalination and Water Treatment.  
2017.  vol. 85  P. 339 357. 

 2018. - 
 -60. 



192 
 

 2017.  -  -117. 
7. Anwar J. Removal of chromium from water using pea waste  a green 

approach / J. Anwar, U. Shafique, Waheed-uz-Zaman and ets. // Green Chemistry 
Letters and Reviews  2010.  vol. 3.  No 3.  P. 239-243. 

8. Sharma P.K. Isotherms describing physical adsorption of Cr(VI) from 
aqueous solution using various agricultural wastes as adsorbents /  P.K. Sharma,  S. 
Ayub, C.N. Tripathi // Cogent Engineering  2016.  vol. 3. - No 1186857.  20 p. 

9.  Sharma P.K. The cost analysis and economic feaibility of agro wastes to adsorb 
chromium (VI) from wastewater / P.K. Sharma, S. Ayub // International Journal of Civil 
Engineering and Technology.  2019.  vol. 10.  No 2. -  P. 2387 2402. 

10. Anwar J. Removal of chromium(III) and Zinc(II) by using pods of Pisum 
sativum (Garden peas) / J. Anwar, M.U. Shafique, M. Salman and ets. // Journal of 
Scientific Research.  2008.  vol. 38. -  No. 2.  P. 15-21. 

11. 

V -

 -173. 
12. 

 2011. -  -64. 
13. isum 

sativum 

 2016.  -  -102. 
14. 

 2016.  -  -157. 
15. 

 2016.  -  -179. 
16.  

Pisum sativum) / 
- 2016. - 

3.  -88. 

Microsoft Excel

- 2017.   
 


