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Abstract  
Today the Phytoremediation is used as an effective and inexpensive method for 
filtering water from contaminated areas. In this study, to absorb nickel two types of 
plants, Egyptian lotus and Cyprus alternifolius, are used. For this, ponds with 
Egyptian lotus and Cyprus alternifolius are used which contain nickel-ion 
concentrations of 2, 5, 10 and 15 mg/L and pH is 5.5, 6.5, 7.5 and 8.5. The test 
temperature is constant at 25 oC. The best absorption after 20 days was determined for 
Egyptian lotus plants at a concentration of 2 ppm and pH=5.5 and for the Cyperus 
alternifolius plant at a concentration of 2 ppm and pH=6.5. Adsorption isotherm studies 
with Langmuir and Freundlich models shows that nickel-ion adsorption behavior for 
Cyprus alternifolius and Egyptian lotus is followed by Freundlich and Langmuir 
isotherms respectively. Roots, leaves and stems analysis after nickel absorption with 
atomic absorption spectroscopy shows that for both plants roots have the greatest share, 
79.9 and 86.39 percent for Cyprus alternifolius and Egyptian lotus, respectively. 
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Fig. 1. Effect of concentration parameter on absorption 
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Fig. 2. Effect of pH parameter on absorption rate by 
cyperus alternifolius plant 
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Fig. 3. Effect of sampling time parameter on absorption 
rate by cyperus alternifolius plant 
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Fig. 4. Effect of concentration parameter on absorption 
rate by Eegyptian lotus plant 
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Fig. 5. Effect of pH parameter on absorption rate by 
Eegyptian lotus plant 
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Fig. 6. Effect of sampling time parameter on absorption 
rate by Eegyptian lotus plant 
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Fig. 7. Nickel isolated in unit volume per unit time 
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��*K�IG���"p-value $Rank =�� ��,'�� $ ����" -O� ���V ��"�� $� �% 3��� 
Table 1. The p-value and rank values for Cyperus alternifolius and Egyptian lotus 

Ion absorption by the Egyptian lotusIon absorption by the Cyperus
alternifoliusParameter 

p-Value Rankp-Value Rank

020.0152Concentration (mg/L)

0.984 30.1363pH

0101Time (day)

��*K1/��"�� �� �C,+�� =����,'�� $ ����" -O� ���V E�,+ -6�� G,� �K� m��8� �%
Table 2. Results of removal of ion-nickel by Cyperus alternifolius and Egyptian lotus according to experiments 

Time 
(Day)

Secondary 
initial 

concentration

Initial 
concentration 

(ppm)
Absorption

(%) 

Separation of ion content 
in plant organspH Temperature 

(oC) Plant 
RootTrunkLeaf

20 0.01 299.5 79.9 14.8 5.3 5.5 25 
Cyperus 
alternifoius

200.01299.586.398.94.716.525Egyptian lotus

�� 0$
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��*K�/�"
5% �KC m��8� 
Table 3. Isoterm absorption results 

FreundlichLangmuirPlant qmaxnR2qmaxbR2

108.1471.1780.99573.5291.7350.989Cyperus alternifolius

166.4041.0370.997454.5450.0830.998Egyptian lotus

Fig. 8. Langmuir isoterm of Cyperus alternifolius and 
Egyptian lotus 

67��/=�� ��,'�� $ ����" -O� ���V ��5#�k 3�"
5% 

Fig. 9. Freundlich isoterm of Cyperus alternifolius and 
Egyptian lotus 
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