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Abstract: Zinc in lower quantities is considered as  toxic affecting on the human health. The  was collected from the Imperata cylinderica
farmland abandoned as agricultural waste as an adsorbent to Zinc(II) ions adsorption from aqueous solution by utilizing Fourier transforms 
infrared spectroscopy, EDX spectra and electron microscopic scanning (SEM) of cylinderica. Simulating aqueous solution was used in batch 
experiments, the tests completed in ideal statuses of pH, initial Zinc (II) ions concentration, contact time and adsorbent dosage. The Langmuir, 
Freundlich, Temkin and Harkins-Henderson isotherm models were tested and isotherm models constants (which represented the adsorption 
efficiency) were 0.99, 0.95, 0.92 and 0.94, respectively. The Langmuir model was more suitable for describing the adsorption process than the 
other models. The kinetics results were, 0.989 for Pseudo-first-order, 0.947 for Pseudo-second order, 0.969 for Intra particle diffusion study 
and 0.905 for the Elovich model.  Pseudo-first-order kinetic equation best described the kinetics of the reaction. The thermodynamics study 
affect temperature changes on the parameters of thermodynamic like change in free energy (∆G°), enthalpy (∆H°) and n entropy (∆S°). The 
study indicates that  is an appropriate adsorbent to rid Zinc ions from wastewater. Imperata cylinderica
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Many toxic heavy metals have been discharged into the 

environment as industrial wastes, causing serious soil and 

water pollution. Discharging the heavy metal to  aquatic 

ecology occur from different sources like plastics effluents, 

pesticides, fertilizers uses, microelectronics, textiles 

industry, wood preservatives industries producing, metal 

smelters and tanning industries. The bed rock also consists 

of the toxic metals. Many industries containing oil refining, 

textile industry, metal plating facilities, electroplating, mining 

operations, pigments and dyes manufacturing, fertilizer, and 

batteries produce heavy metals.   There are toxic pollutants 

from heavy metals in industrial aqueous solutions like 

copper, lead and zinc and key contaminant the groundwater. 

Plants and animals needs the zinc element in high 

concentration and  is toxic at ≥3000ppm and act as  animals 

poison and  photosynthesis impairment, chlorosis of leaf and  

inhibition of root growth in plants . Acid Mine drainage effluent 

wastewater contain zinc ions, natural zinc ores in addition to 

municipal discharges of wastewater treatment, galvanizing 

factories, and galvanized structures leachate also contribute 

Zinc pollution. Thus, zinc rid from industrial wastewater is 

most significant. 

Conventional processes that used to remove the zinc 

ions from wastewater were very costly and inefficient in low 

quantities of zinc in solution. Chemical precipitation is most 

significant process using to remove or reduce the metal 

concentrations in industrial wastewater followed by ion-

exchange, electro dialysis and ultra-filtration. Different 

researches have removed the toxic metal ions by use 

biological and physicochemical processes. The main factor 

to select the adsorbent substances is the cost. Generally, 

assume that adsorbent should be natural available, by-

product, waste substance from agriculture or industrial 

activities and low-cost. There are many low-cost materials 

used for adsorption Zinc ions like, Bagasse fly ash  natural  ,

zeolite, purified carbon nanotubes, synthetic nanocrystalline  

akaganéite pulp waste, succinyl-grafted chitosan, Faba 

bean. In the present work,  as a novel Imperata cylinderica

and natural plant adsorbent, examined for the removal of 

Zinc (II) ions from aqueous solutions.

MATERIAL AND METHODS 

Procedure: From roadsides in Baghdad city and the 

abandoned farmland was collected the  Imperata cylinderica

as agricultural waste and was washed, dried, crushed and 

milled to mesh size between 150-210 µm for experimental 

using. The predetermined amount of zinc chloride was 

dissolving in 1 L of distilled water, prepared a typical solution 

of Zinc (II). For preparation of the required concentration 

samples, diluting the stock solution used in experiments was 

done. Utilizing 1 M NaOH or 1 M HCl for adjusted the pH of 

the experimental solutions. By atomic absorption 


