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Abstract

Removal of heavy metals from wastewater is of most importance for human health and fresh environment. It is also a task in terms of cost 
effectiveness and eco-friendlyness. Various methods were reported for heavy metal ions removal from various wastewater sources. In this paper 
we used commercially available resins as adsorbent for removal of heavy metals such as iron (Fe), chromium (Cr), copper (Cu), cadmium (Cd), 
nickel (Ni), lead (Pb) and Zinc (Zn). For this study we used recyclable, eco-friendly, cost-effective, and sustainable materials, and method for 
waste water treatment for industrial effluents/wastewater. The main features of these Resins are that those are low toxic, recyclable, renewable 
sourcing, and low cost.
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Introduction 

Resins have developed as an Environment friendly choice 
absorbent in the current years. A very high concentration of heavy 
metals in industrial wastewater like water purification companies, 
pharmaceuticals, pesticides, organic chemicals, rubber and 
Plastics. Lumber have been reported, and it has been reused or 
discharged into water bodies without process [1,2]. 

The removal of heavy metals from wastewater using cost 
effective, eco-friendly, and easily available techniques is to be a 
challenge in today’s wastewater treatment technologies. In the 
literature, numerous methods have been projected for the removal 
of heavy metal from wastewater. These treatment methods 
include chemical precipitation, Extraction of using ionic liquid, 
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Carbon beds, ion-exchange, adsorption, membrane filtration, and 
electrochemical methods [3,4].

Their some techniques however limited, due to some cost 
effectiveness, critical process in current study extraction of heavy 
metal using ILs and resin are progressively used as an alternative 
method for wastewater treatment [5]. As recent many research is 
available using in resign extraction techniques. In study the resins 
for the removal of chromium from wastewater of leather industry. 
[6] also, in many cases resins used for the purification of acidic 
waste streams containing heavy metals such as Cu(ii), Zn(ii), 
and Ni(ii) [7].  A trial study intensive on mercury elimination 
using combined ultrafiltration–ion exchange method. [8]  In 
many studies have measured basic limits such as kinetics and 
were carried out in the laboratory scale. [9-11] it is strong from 
the literature waste water treatment using resin are important 
method. The main source of common heavy metal are Lead-based 
batteries, solder, alloys, glass production, electrical and cable 
industry, rubber industry, steel industry and agriculture [12-14].

In this study a pilot-scale experiments the removal of heavy 
metals from typical aqueous solutions, for wastewater treatment 
different resin are to be used and check their efficiency. 

Methods
Resins For this study five types of resin used KE 47, AD 20, AD 

50, AES OH and KE20H

The trials were conducted using the resins KE 47, AD 20, AD 
50, AES OH and KE20H and standard stock of the heavy metal 
ions (Fe, Cd, Cr, Cu, Ni, Pb and Zn). The stock standard solution of 
known concentration of the metal ions.

Adsorption test with real wastewater samples
To measure absorption of heavy metal into resins using 

different wastewater, the experiments conducted using 
wastewater samples from textile industry, sewage treatment 
plant, chemical industry, and lake water.

a)	 Heavy Metal Removal process using different Resin: 
In the experiments using 50ml of waste water sample passing 
through the 5gm of resin bed for the time of 2hrs, both the as such 
and after treatment samples were tested for heavy metal content 
after digestion.

b)	 Reusability of Resin: Used resin charge in beaker add 
acidic water stir well and filter it and finally washed with purified 
water and use this resin further for waste water treatment.

Instrumentation

Table 1: Comparison of heavy metal removal capacity of Different waste water by using different types of Resin.

Experiment Site Fe Cr Cd Cu Pb Zn Ni

Papad khind lake 0.2 0.4 ND 0.2 ND 0.3 ND

KE 47 ND 0.12 ND ND ND 0.1 ND

AD 20 0.05 0.1 ND 0.02 ND 0.05 ND

AD 50 0.05 0.08 ND 0.05 ND 0.07 ND

AES OH 0.1 0.15 ND 0.1 ND 0.15 ND

KE20H 0.09 0.24 ND 0.15 ND 0.14 ND

Wastewater from Textile industry ND 0.7 0.5 0.5 0.4 0.4 0.5

KE 47 ND 0.02 0.01 0.02 0.1 ND ND

AD 20 ND ND 0.05 0.05 0.02 ND ND

AD 50 ND ND 0.04 ND 0.04 0.05 0.02

AES OH ND 0.04 0.08 0.1 0.04 0.2 0.15

KE20H ND 0.1 0.18 0.2 0.2 0.24 0.25

Waste water STP ND 0.4 ND 0.5 ND 0.4 0.3

KE 47 ND ND ND 0.01 ND 0.02 ND

AD 20 ND ND ND 0.02 ND 0.01 ND

AD 50 ND 0.05 ND 0.15 ND 0.05 ND

AES OH ND 0.04 ND 0.2 ND 0.1 0.13

KE20H ND 0.1 ND 0.22 ND 0.15 0.2

Chemical industry 0.1 0.4 0.15 0.05 0.2 0.04 0.3

KE 47 ND 0.04 ND ND 0.05 ND 0.2

AD 20 ND ND ND ND 0.01 ND 0.02

AD 50 ND ND ND ND 0.02 ND 0.05

AES OH 0.05 0.1 0.1 0.02 0.04 ND 0.04

KE2 OH 0.04 0.08 0.1 0.03 0.04 ND 0.02
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An Inductively Coupled Plasma-Mass Spectrometer (ICPMS), 
Columns, Acid (HNO3), H2O2

In this work five different Resin: KE 47, AD 20, AD 50, AES OH 
and KE2 OH use and confirm the removal efficiency from waste 
water from different sources like Papad khind, Textile industry 
waste water, STP water and chemical industry water for target 
metal ions Zinc (Zn), Ferrous (Fe), Chromium (Cr), Cadmium (Cd), 
Copper (Cu), Lead (Pb), and Nickel (Ni), shown in (Table 1). 

The initial level of metal concentration in waste water in 
Papad khind is Fe: Cr: Cd: Cu: Pb: Zn: Ni 0.2:0.4: ND: 0.2: ND: 0.3: 
NDmg/l. As per the study by using KE47, AD 20 and AD 50 resin 
the removal rate for Fe: Cr: Cd: Cu: Pb: Zn: Ni is ranging from 
70% to 100% and for metal like Fe Cu, Pd having more removal 
capacity, and b using AES OH and KE2 OH also have good capacity 
of removing all the targeted metals. 

The initial level of metal concentration in Textile industry 
waste water is Fe: Cr: Cd: Cu: Pb: Zn: Ni ND: 0.7: 0.5: 0.5: 0.4: 0.4: 
0.5mg/l the metal concentration is high in textile industry waste 
water as per the study using KE47, AD 20, AD 50, AES OH and 
KE2 OH metal removal capacity for all the resin is maximum out 
KE47, AD 20 and AD 50 is almost 100% removal capacity of all 
the metals. Also, almost same results for STP water and chemical 
industry waste water. 

The AES OH and KE2 OH confirmed by the relatively good 
removal capacity of the mentioned heavy metals and as per 
the study by using KE 47, AD 20 and AD 50 have the maximum 
capacity for the removal of mentioned heavy metal. 

Conclusion

In conclusion, we have developed a simple efficient technique 
for removal of heavy metal from different waste water using 
different types of Resins and investigate the removal efficiency of 
heavy metal for different Resins, The Resin used for wastewater 
treatment process is the big achievements Resins have many 
advantages like easy Low cost, low toxicity, easy recycling and 
reuse. The process in mark with the green chemistry principles, 
compared to conventional heating with respect to time and easy 
workup are the major advantages of this method. While, there is 
a limitation about the important role in green technology of these 
catalyst, on this basis future works should focus on this topic.
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