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���E--��h--(&4o��p�E--(��"�c�--�A�o�<p�[�--��/��--R4�
o�;p������

��-������&���*����2 )(�����D�& ���+�&��H*���������K���H-�� )��

��������
��
&-*�X-��*�W@-Y���-��"f�-��t��R-1��H-)��N�XU��H���N�)�J&D

���u�-��+�����
�-%��+��������J�F��������d�F������GD��2)vEN
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��x�---Y��/�---E�Y��
����m�---U���I\�---]���---,�����---�D����---�
����������������

�������o�sKp�� �

�HT�4(Russian knapweed)�����"HU�-(��-)j�"
���-��#(���N�'

�&����+�N�2�F�
���P���"�����*��3��F&N�[�N�'�x�]�
�����=�4

#(��K������-���-��n�-��X����P&��nT4�2�\J�X'�H��H	�(�+�����
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�����,���K������
&-*�H-U
��#-O�P�"I\�-]��&]�&Sq4�HAU�V��2�����

oVIp�"pH���
&*�W@Y�[����������M)*�
�[��F�
oVI�p��(�&�
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 +�N���*�D�F�������n����I@]���!���FJ������#-D&L�&�����-�"

�I@]oqe�p��������)N��[�!��
�I\�]������*�[�����������K���

���-��\�]�&��(����&O�������I\�]������*�H1��_��#�]�^_%4�2��

��&�������F�oqe�pF�����3�(�������HU��A�o�p����&'�HR(�%�K� �
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V5�n,Y��3������*��olitp� �
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��c�-E4�[��F�"I@]����/��A4�$��&��H������(��+�&�<:���#��-(

���H�D&'�&O����K��������-��+
��&-���-N�H-��E����-O)��2-���+�&-����-��&

�yB��������<6�����������&	�H_	������
��K�H*��e��-���[J����

�X����#(������Hd����K����M���-D���-��"��-�J�#(���e��������^��V�

F�����#-(��H-�D���M���-D��W@Y�[�������"I\�]�K���+�&-��H-����V�

I\�]�+�N��&]�>6��
<>6�����&'�66��������&-�U��-����#-O�P<�

&�U�����&'������
&*	���#O�P�"�����&-��&��h-4&4�H-���
&-*�����E

��:7>6�
66�>6�#(�������&�U�����&'�����K��$��&-������
B��H�

#--O�P�+�&�"I\�--]��&--]�&--O��F��H��--!��6�&--�U�����&--'��--���

��
&*�����E	���#O�P������&��&��h4&4�H�<9>8��
;�������&-'����

#(�������&�UK����F��I�-�V�������-*�H-��H]�4���<>6�������&-'�66�

��������X-Y�&��&��-(����"�
&-*�W@-Y����&-O�����-��I\�]��&�U���

#(���������3�(��I\�]�F��[����2���F��^_%4K� �

��������+
��&-���-�D&L�M-���
&-*�I@-]�#-D&L��-(�&����O)��H�

����&���-_��
��X-�%4�M��-�FJ�F��X��Y�+�N������&O�������I\�]

qe��X������[J�e�����H*����HR(�%��k��T��$��&��+�&�<��Hd���

����#(��K��[��-��&g*���Y�X���2���c�(��&�qe�����U�-EA�����-�

��
&*�HU
��+���O�P�+�&��"�HT�4���'�X'<��
�6��������&-'��-��

�h4&4�H��&�U99>��
7<>8�#(��������&'�&���&'����K� �

�+�N������H��H]�4���F�����J�#(�����&4
����+�N�/���"H�Y&��2��

�f�I@]������2�E4�
�~U��
&D�"&E ��&	��(�&�#D&'�Ke�����

�H*����[�!��~U��
&D�
�&E �f��&4
����+�N�/��o��>6� R
2p����

2�E4� �&4
���� ��� H1��_��o�7>6R
2
=� p"��+�N� ����� ���+&����^��V4

�����I@]K��� �

�"�
&*�W@Y������@'&Sq4�X�����& ���F�pH���������K�2�����

�I\�]�F��H�Y&�<>6������&'�66�&�U����
���
&*�HU
��#O�P

<��� H�D&'� &O�� ��� &�U� ��� �&'� ���� K��
�%� pH ����&O�

�2�� ���� H�D&'<��4������� K�X��� ���e����;�#(�� ���� Hd����K

X��� ^��V�;��M���D�� ��pH����� ���MN�*�W@Y� [������� "�K

����
&*�����E	���#O�P pH+�N�<��
����+�&�K���&�U�����&'

�����&��&���h4&4�H�66�>6��
9;9>����������&�U�����&'����K� �

�������&-	�H-]�4����-���-�����N���)�fJ�I@]����H*��������& ���F�

����������)�fJ�HU
��#O�P�"�&'�K����������-*�&-��X-����2-���&Sq4

����W@Y<�pH��
F���I\�]<>6������&'�66��/��%��&�U����

�HU
��+�N�#O�P���<
�6���M-���
&*�&�U�����&'�������-�D&L

#D&'���&	��(�&�������K�����+�-N�[�-�F��"X-����2-����(�&��#�]

;6"96"�6"�<6�
<:6����H�D&'�&O�����H_	��K��X�-�����e��-��;�

#(�����������[�!��K�����-����-���-����N�!��X������H*���V��EN

�F��HU
��#O�P�M���D�<��H��6��MN�*�[�������"&�U�����&'����

�����-D��h-]���&-���2-���H-*�#(��H�D�������-��E	����
&-*�[��-��M��������

������K�����H-*�����[�-!��I@-]��-�
��&-��M)*�
�[��F�&S���(�&��

�F��&�E*���<6�������H-��I\�-]�$-(�4��
&-*�+�-N�[���I@]�H_	�

��/��-A4�#U�Y���-(���-��K������+�-N�[�-�F�����
&-*���-��E	���#-O�P

�<6�+�N�#O�P�+�&��H_	�<
�6�������h-4&4�H-��&-�U�����&-'��-��

�����&��&�9:>6��
�<>8�&�U�����&'�����������#(��K� �

�+�N������F�����3�(����X��Y��I@]�+�N�Z�)(�"H�Y&��2���F�

����#--D&'���&--	��--(�&�����--��I\�--*��
��H--]���
�/
��H--]����K

�I@]�H*�����[�!��I@]�Z�)(���AU�V����-�D&L�M���
&*

��H--T�4���--'�X--'����--��$--(�4��I\�--*��
��H--]���Z�)--(�F��



<; 

�����#���������!�����!N
{���E���H��)�lD� ����

o���>6R
2
=�p�����I\�---*�/
��H---]���Z�)---(��---��H---1��_����o�:�>6R

2
=p��)*����#AR4�K 

� �
��+D�E����FG���
'�(�)�*+�,-����$�����������

��

 
H���5�,-������-��IJ�KL�'������,���
��� ��

��
��

��5,-������-��IJ�K�DM�'������,���
�����

��+L�E�����4=�>��������$��I�(�)����N��8������2��OP�IJ�K��



<: 

��&���*�������U�EA�����m�U���I\�]�[��)��H��HT�4���'�X'��ARQ�W@Y���KKK� ����

� �
��

��+Q�E���FG� pH�
'�(�)�*+�,-����$������

� �

� �

� �

��+R�E
'�(�)�*+�,-����$�����S�������&��-��2��OP����-��IJ�K���FG���

��

��

��

��

��

��



<8 

�����#���������!�����!N
{���E���H��)�lD� ����

�=�����C�'4�-�T8���

F���I@]���!���FJ� ��� H*� ����� ��� ������� H�E]� F��I\�]

��� ��&	� �(�&�� ������&'� K� H*� ���� [�!�� e�����M���D�� ��F��

�D���M���D���
&*�W@Y�[����I\�]#(��HK��M���D�F��\�]�I

�
�/�AD��%V(�y�_��M���D��H��&,)��/�AD�+����������A4�M���D�

�����I@]�������K�V(�"I\�]����_��M���D������[���c�E4


� H�D��� M���D�� ������ I@]� ����� 
� I\�]�H,��� �� �����

�������I@]�[����M���D��KHong  Zhang�����M�����EN�


� /�(<6�6����EN� 
� ���F� ��&�� 
�� /�(� ��� [<667��e����� H���

�)�D���#(��+��H��!�o<;�"<<Kp�� �

 pH����� &�� &Sq4� ^�&Q� F�� H*�#(�� �E��� +�N���*�D� H�E]� F�

��%V(���@'����&Sq4�I@]��)�J&D����I\�]�K���^��V��e�����"

���MN�*pH��H����V��#(��H�D���M���D��W@Y�[�������2�&�!�

��� �
&*�W@Y� [�������<pH= ��#(�� ���J� #(��� K�I@]

� ��� �
&*�+f��pH�2�����
� �
&*�hU�P�X��� H�� [��4���� ��

����#R1��I\�]��V(�K�XU��[�������M���D����pH�2�����2��

(�-H*�#�����-(��$��&-�+�U�P�X��-*�h-���
&-D&L�M-���

  HCrO4
- �������������#Rg������+�����I\�]��V(�
�K�f�����

� 2�D�pH�� X��� &�4�#��� H�HCrO4
-�� H�Cr2O7

2-�
CrO4
2-�"

����MN�*�I@]�#D&L����K Wu ��[����EN�
�����HAU�V���

��q4� �����C���2���o<:p��
S. Gupta�������H����� �[����EN�


�)�D���#(������!��+�No<8pK� �

�� ��)�fJ�#O�P�M���D�� ��� H*�����[�!��HAU�V��e�����F�<��H��6�

� "&�U� ����&'�����)*���� ����MN�*�W@Y�[���� K�2���XU�

#(��[J�&����H*�+�
�%��/�AD�+�N�X%�����A4�+����� ���\�]

"f��� +�N�#O�P� ��� 2��&��)�� �)���� ���X%��/�AD� +�N��I@]

��)�fJ� $(�4"�� &�A�&(��� ��R��������*� MN�*� h]��� 
� �

��������)�J&D� K� HAU�V�$(�4� ������,�� Shao-feng Niu  �


[����ENo<9p�����[�!��������D&L�M���
&*�W@Y������*�H*

�M���D���������MN�*�HU
��#O�PK� �

�[���� "c�E4� [��F�M���D�� ��� H*� ����T!�� HAU�V�� 2��� ��

���� ����&��/�E�Y��M���D�� [J�XU�� H*���������M���D��I@]

����� ���I\�]��V(� K�M���D�� HU
�� +�����F� ���I@]� [���

�H*�#(��2�����)N��[�!���H*����������MN�*��4���F���A���U


�#U�Y�H��M)*�
#(����(��/��A4K�H*�����[�!��&C�Y�HAU�V�

� �
�Y� I\�]� 2��� +�&�� /��A4� [��F<������ ��� #��(K���Q

[����EN�
�+�)	&E(�H*�+��HAU�V�o<66s�p��
&*�W@Y�+
��&�

�#��������w���F�����3�(�������J�+�N�$%��F����D&L�M�

�M���D�����H*����(��H,���2������������,�������}B����]��

��F��������M���D��W@Y������*��c�E4�[o<7�Kp� �

�HT�4� ��'�X'�����#(��+�U��(��UJ�+���\�]�x�]� K��)j�&N

���+��HAU�V��~N�[�)*��4�H)�F����,���I\�]�2�������
&*�W@Y

�+��HAU�V��+�U��(�+���\�]����HV��������U
�#(����!�$(�4�

Wang�[����EN� 
o<sp����� ��D&L�M�� �
&*�W@Y�+
�� &�

(����,�������w���F�����3�H*�#(����������[�!���2���H*�I\�]

�����
&*�W@Y���������������4Z��)(�IBC�D �����K�HAU�V��

� &C�Y�[�F��� 
�h(�)����\�]�HT�4� ��'�X'����� H*� ����[�!�

���������
&*�W@Y�+�&��#�]�[J������*�+
��&�� HAU�V��


���H��4��V%��#1�F�+�N���)�fJ�&��(�W@Y���&'K� �

 

 

 



<9 

��&���*�������U�EA�����m�U���I\�]�[��)��H��HT�4���'�X'��ARQ�W@Y���KKK� ����

References 

1- Gupta VK, Rastogi A. Sorption and desorption studies of chromium (VI) from nonviable cyanobacterium 

Nostoc muscorum biomass. Journal Hazardous Material 2008; 154: 347–354. 

2- Gude SM, Das SN. Adsorption of Chromium (VI) from aqueous solutions by chemically treated water 

hyacinth Eichhornia crassipes. Indian Journal Chemical Technology 2008; 15:12-18. 

3- Demirbas E, Kobya M, Senturk E, et al. Adsorption kinetics for the removal of Chromium (VI) from 

aqueous solutions on the activated carbons prepared from agricultural wastes. Water SA 2004; 30 (4)533. 

4- Petrilli FL, Deflora S. Toxicity and mutagenicity of hexavalent chromium on Salmonella typhimurium. 

Applied Environmental Microbiology Journal 1977; 33: 805–809. 

5- APHA, AWWA, WPCF. Standard Methods for Examination of Water and Wastewater, 21
th

 ed. 

Washington D.C: 2005:3,67-3,68. 

6- Raj C, Anirudhan TS. Chromium (VI) adsorption by sawdust: kinetics and equilibrium. Indian Journal of 

Chemical Technology 1997; 4: 228–236. 

7- WHO. Guidelines for Drinking-Water Quality. 2
nd

 ed. Volume 1. 1993: 208. 

8- ISIRI. Quality standards of drinking water.Institute of Standards and Industrial Research of Iran. 

1997.available from: http://www.isiri.org/std/1053.htm 

9- WHO. Guidelines for Drinking-Water Quality. Volume 1. 3
rd

 ed. Geneva: World Health Organization; 

2004:.210. 

10- Hyun-Doc C, Jung-Min C, Kitae B.et al. Influence of cationic surfactant on adsorption of Cr(VI) onto 

activated carbon. Journal Hazardous Material 2009; 161 (2-3): 1565-1568. 

11- Hafeza AI, Manharawy MS, Khedr MA. RO membrane removal of unreacted chromium from spent 

tanning effluent: A pilot-scale study. Desalination1 2002; 44:237–242. 

12- Ribeiro AB, Mateus EP, Ottosen LM, et al. Electrodialytic Removal of Cu, Cr, and As from Chromated 

Copper Arsenate-Treated Timber. Waste Environmental Scence Technology 2000; 34: 784–788. 

13- browski D, Hubicki Z, Podkocielny P, et al. Selective removal of the heavy metal ions from waters and 

industrial wastewaters by ion exchange method, Chemosphere 2004; 56: 91-106. 

14- Selvi K, Pattabhi S, kadirvelu K. Removal of Cr (VI) from aqueous solutions by adsorption onto 

activated carbon. Bioresource Technology 2001; 80: 87-89. 



<7 

�����#���������!�����!N
{���E���H��)�lD� ����

15- Vijayaraghavan K, Ting Teo T, Balasubramanian R, et al. Application of Sargassum biomass to remove 

heavy metal ions fromsynthetic multi-metal solutions and urban storm water runoff. Journal of Hazardous 

Materials 2009; 164: 1019–1023. 

16- Mehrasbi MR, Farahmand kia Z. Removal of heavy metals from aqueous soluation by absorption on 

modified shell of banana. Journal of Health and Environmental 2008; (1):57-66 [Persian]  

17- Ghanizadeh GH, Ghaneian MT, Asgari GH, et al. Removal of Excess Cr (VI) from Water by Adsorption 

onto Bone Char.13th National conference of Environmental Health. 2010: kerman,Iran. 2010.[Persian] 

18- Nawaz Bhatti H, Waheed Nasir A, Asif Hanif M. Efficacy of Daucus carota L. waste biomass for the 

removal of chromium from aqueous solutions.z Desalination 2010; 253: 78–87. 

19- Ghahremen A. Flora of Iran Research Institute of Forest and Rangelends. Tehran University press.1995; 

3:606-7. 

20- Mozaffarian VA. Dictionary of Iranian plant Names. Tehran: Farhange Moaser. 1996:740. [Persian] 

21- Norouzi-Arasi h, Yavari I, Chalabian F, et al. Chemical constituents and antimicrobial activities of the 

essential oil of Acroptilon repens (L) DC, Flavour and Fragrance Journal 2006; 21: 247–249. 

22- Zhang H, Tang Y, Cai D, et al. Hexavalent chromium removal from aqueous solution by algal bloom 

residue derived activated carbon: Equilibrium and kinetic studies. Journal of hazardous materials. 2010; 

181(1):801-808. 

23- Morshed zadeh K, Soheili zadeh HR, Zangoe S. et al. Removal of chromium from aqueous solutions by 

lygnocellulosic waste, 1st Conference of Environment 2008: Tehran. 

24- Yun W, Shuzhen Z, Xueyan G. et al. Adsorption of chromium(III) on lignin Bioresource Technology 

2008; 99(16):7709-7715 

25- Gupta S, Babu BV. Removal of toxic metal Cr(VI) from aqueous solutions using sawdust as adsorbent: 

Equilibrium, kinetics and regeneration studies. Chemical Engineering Journal 2009; 150:352-365. 

26- Shao-Feng Niu, Liu Y, Xin-hua Xu, et.al. Removal of Hexavalant Chromium Aqueous Solutions by iron 

nano particles. Journal of Zheijang University Science B 2005; 6(10):1022–1027.  

27- Samarghandi MR, Azizian S, Shirzad siboni M, et al. Removal of hexavalent chromium from aqueous 

solution by modified holly sawdust: study of equilibrium and kinetics,12h National Congress Environmental 

health 2009 Nov 4-6: Tehran. Iran. [Persian]  

28- Wang XS, Li ZZ, Tao ShR. Removal of chromium (VI) from aqueous solution using walnut hull. Journal 

of Environmental Management 2009; 90:721-725. 

 



<s 

��&���*�������U�EA�����m�U���I\�]�[��)��H��HT�4���'�X'��ARQ�W@Y���KKK� ����

Application of Raw Russian Knapweed Flower Powder as a Natural Biosorbent in Removal of 

Hexavalent Chromium from Synthetic Wastewater 
Ghaneian MT(Ph.D)*Ehrampoush MH(Ph.D)**Dehvari M(MS.c)*** Jamshidi B(MS.c)**** 

Amrollahi M(MS.c)***** 
*Assistant Professor, Department of Environmental Health Engineering, Shahid Sadoughi University of Medical 

Sciences, Yazd, Iran. 
**Professor, Department of Environmental Health Engineering, Shahid Sadoughi University of Medical Sciences, Yazd, 

Iran. 

*** MS.c� student, Department of Environmental Health Engineering, Shahid Sadoughi University of Medical 

Sciences,Yazd, Iran.  

**** Corresponding�Author: MS.c� student, in Environmental Health Engineering, Shahid  Sadoughi University of 

Medical Sciences,Yazd, Iran.  

***** MS.c� student, in Environmental Health Engineering, Shahid Sadoughi University of Medical Sciences,Yazd, 

Iran. 

Abstract 

Background: One of the most recent concerns about industrial wastewaters is heavy metals arrival 

into the water and environment resources.Chromium is found in the trivalent and hexavalent 

oxidation state by the influence of electroplating and tannery industries. Hexavalent Chromium has 

proven several health hazards and International Agency for Research on Cancer (IARC) categories. 

The aim of this study was the evaluation of chromium (VI) removal efficiency by raw Russian 

knapweed plant Flower Powder from synthetic wastewater. 

Methods: In this study, the effect of initial chromium concentration, adsorbent dose, reaction time 

and PH on removal of chromium was investigated. The adsorbent prepared in lab conditions and 

Pulverized by using ASTM standard sieves with a particle size range of 40–60 mesh achieved. The 

study was performed on synthetic samples containg 2mg/ l and 10 mg/l concentration of chromium. 

The unknown concentration of Hexavalent Chromium by spectrophotometer set (UV/VisibleSP-

3000 Plus-Japan) at 540 nm based on standard methods for testing water and wastewater book was 

determined. 

Results: According to the results removal, efficiency increases with increasing adsorbent dose and 

reaction time and decreases with increasing pH solution and initial concentration of chromium. Data 

of this study showed the maximum adsorption capacity of Hexavalent chromium by raw Russian 

knapweed Flower Powder for 2mg/ l and 10 mg/l initial concentration 1.66 and 5.72mg/g 

respectively. 

Conclusion: Raw Russian knapweed Flower Powder is an effective adsorbent for removal of Cr 

(VI) from aqueous solutions. Although this plant is known as a herbicide but highly porous 

structure of this plant has caused it to have good adsorption ability. In addition, the adsorbent used 

the preparation and cost, using this adsorbant is very simple and cheap and has priority in 

comparison with the other natural and artificial adsorbents. 

Keywords: Biosorbent, Adsorption, Hexavalent chromium, Russian knapweed Flower 

 

 


