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Abstract 

 

During the year 2018-2019 a monitoring program of water quality of Patencheru industrial town near 

Hyderabad, Telangana, India. Is presented in this study. A number of chemical and pharmaceutical industries 

have been established for past three decades. Effluents from these industries are allegedly being straight 

discharged onto nearby land, irrigation fields and forming point and non-point source of effluence. Water 

Quality is reducing day by day due to globalization. Water gets polluted due to a number of reasons among 

these heavy metals are the main problem whose main sources are different types of industries like refineries, 

electroplating etc. Due to heavy metals pollution in water leads to severe disease in human beings. A number 

of physical, chemical, biological methods are stated for cleansing of water, but all have some sort of 

difficulties like disposal problem, expensive, not ecofriendly etc. The bio - sorption method has overcome all 

these problems and come up with 50-96% results/. Vegetal and fruitlet peels are working as bio adsorbents 

and work well with this method. It is very cheap and easy and very safe to use. Though, there is a necessity 

for spreading this research laboratory scale work to experimental plant scale so that the expensive bio 

adsorbents can be switched with these low cost expensive bio adsorbents.  
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Introduction 

  

40% of the Industries hold in Medak district of Telangana most of the industries are chemical and 

pharmaceutical. More than 100 Industries involve in pollution. The main source of water pollution is from 

companies like Qure Drugs, Hindustan Fluorocarbons, Andhra Pradesh Metallurgical Eng., and Chadra 

Pharmaceuticals. The industrial waste (treated and untreated) is discharged outside the industrial area 

polluting the water. Much of polluted water ends up in the Nakka Vagu creek which is 4.3 miles or 7.0 km, 

southwest which in turn flows into the river Godavari, the biggest river in India. Water is the greatest 

universal liquid on our planet which is energetic to all life forms. Although water is available in plenty but 

according to todays scenario, availability of clean drinking water has decreased due to number of factors. Due 

to rapid industrialization and urbanization many toxins are discharges directly in rivers causes’ water 

contamination. [1] Heavy metals are main toxic pollutants with severe health effects on human being. Zinc, 

chromium, copper, Cadmium, lead are the major toxic metals usage in productions such as electroplating, 

tanning, chemical processing. There is a lot of problems when heavy metals present in large concentration it 

will be harmful to human being and environment [2] There for it take few hours to clean the water the make it 

suitable for the usage. The various methods are available for the purification of water such as physical, 

chemical and biological all these techniques have various kind of disadvantages like costly, not ecofriendly 

and removal difficulties. Bio-technique has involved much care due to its environment kind and green 
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environment. Bio sorption can be well-defined as capability of biological constituents to gather heavy metals 

from waste water 
[3].Bio-sorption also offers less operating charge, minimization of chemicals and there is no 

extra necessity of nutrients 
[4]. So, there is a requirement for certain other technique which can overwhelm all 

these difficulties and treats the waste water in a suitable manner. Certain bio adsorbents have use for the 

elimination of heavy metals are orange, banana, potato, kiwi, tomato, pumpkin, pomegranate peels etc. It has 

been found that banana and orange peels are the utmost widely studied adsorbents. The use of bio adsorbents 

is very simple and moreover they are cost effective. In this paper a review of various bio adsorbents which 

include vegetable and fruit peels have been use laterally with which bio adsorbent is appropriate for 

elimination of heavy metals. 

 

Conventional Techniques for Water Purification 

Conventional systems employed in water purification are sedimentation, filtration, coagulation, flocculation 

and chlorine [5].For sanitization of drinking water generally methods used systems which uses filtration 

procedures, wide-ranging of adsorbents and fumigation techniques. Modern technique use nanoparticles etc. 

shown under the table-1 and figure 1 

 

Table-1. Display purification of drinking water best techniques used methods 

 

Filtration 

techniques 

Polymer and 

nanotechnology 

Electrical 

techniques 

Disinfection 

techniques 

Adsorbent 

materials 

Membrane 

techniques 

Nano particles Electro dialysis Sonication Zeolites 

Micro filtration Nano tubes Electro 

floatation 

UV radiation Activated 

carbon 

Ultrafiltration Nano 

composites 

Electrochemical 

method 

Solar energy Ferric hydroxide 

Nano filtration Thin films Electro 

coagulation 

Photo catalysis Ceramics 

 

 

 

 

 
 

Figure:  1 Showing Conventional Techniques for Water Purification 
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Impact of Heavy Metals on Human Health 

 

Heavy metals existence in the atmosphere, their poisonousness, health hazards and the procedures used for 

analysis has been studied by several authors. Long term drinking water exposure of arsenic causes skin, 

kidney problem, nausea, neurological disorders 
[6-8]. Existence of copper in consumable water can effect to 

renal impairment, mucosal annoyance and central nervous problem in humans being. Cadmium existence 

causes lung cancer, kidney damage, nausea, hemorrhaged, severe diarrhea. Lead existence can cause 

abdominal pain, headache, and nervous system problems. Lead toxicity in children can be occurrence of 

malformation in their conduct, reduced intelligent capacity etc. Lengthy exposure to heavy metals such as 

copper, arsenic, nickel, cadmium, zinc can cause harmful effects on living begin health. Other fewer general 

metal pollutants comprise uranium, molybdenum, cobalt, cesium and strontium.   

 

Use of bio adsorbents (fruit and vegetables peels) in water purification 

 

Elimination of heavy metal from water is an interesting problem and it can be attained by various techniques. 

The current techniques for waste water treatment have many difficulties like they are incompetent it consumes 

more enterprise space they are unpleasant and removal difficulties. Biosorption has resolved this problem in 

very good way and come out with outstanding results. These bio adsorbents are virtuously created on the 

purpose to attain environmental sustainability by means of domestic waste such as orange peels, banana peels, 

pomegranate peels, potato peels,   kiwi peels, pumpkin peels, tomato peels etc. which are inexpensive, simply 

obtainable and a actual effective adsorbent. Banana peels are noble adsorbents and very effective technique in 

water cleansing because banana peels comprise of nitrogen atoms, carboxylic acids and sulphur are negatively 

charged so that they can fix with positively charged metal in the water [9, 10]. Adsorption on vegetable and fruit 

peel waste hinge on   many issues like temperature, pH of the solution, speed of agitation, contact time, 

particle size of peel waste, adsorbent amount and early adsorbate absorption. Fruit and vegetables peels waste 

are characterized by FTIR,SEM(scanning electron microscopy), X-ray diffraction, BET (brunauer Emmett 

teller), TEM (transmission electron microscopy), energy dispersive X-ray(EDS), thermo gravimetric analysis 

(TGA), nuclear magnetic resonance (NMR), etc. Pomegranate peel bio adsorbent was study has found to be 

finest adsorbent for elimination of Fe (II) from aqueous solution and adsorption was exothermic and 

spontaneous 
[11]

. The orange peel can be utilized for the e abolition of Ni (II) from plating waste water. 

Journalists also considered the orange peel volume to eliminate lead, copper, zinc from water. The adsorption 

follows the order Ni (II)>Cu (II)>Zn (II)>Cr (II) 
[12]

. The adsorption method is endothermic. Bio adsorbent 

ready from banana peels has been stated for the elimination of cadmium, copper and chromium ion from 

aqueous solutions 
[13]

. Thus, these fruits and vegetable peels can be utilizes  for   removal of heavy metal from 

manufacturing waste water producing waste water with low volume and lower concentration as pre-treatment 

before secondary treatment. In the resulting table 2 it has been itemized that which peel is appropriate for 

elimination of which metals from water and at what temperature and pH it is suitable [14] 
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Figure 2:  Shows agriculture waste peels as low-cost bio-sorbents for water purification 

 

Table 2: Shows that which peel is suitable for removal of which metal from water and at what temperature 

and pH 

 

Sno Peel  Metal pH Temp 

1. Orange peel Ni, Cr, Zn, Pb, Cu 6 50 

2. Banana peel Pb(II) 7 - 

3. Pomegranate peel Fe(II) 6 29 

4. Pumpkin peel Pb(II) 7 - 

5. Tomato peel Co(II) 8 30 

 

Method to use fruit &vegetable peels as bio adsorbent 

Vegetable and , Raw fruit peels waste as bio-adsorbent rises many harms like fewer adsorption power, very 

high BOD, and COD, high total organic carbon (TOC) as of discharge of dissolved organic compounds 

existing in the peels waste. So, it must be set prior treatment earlier use as it can change its physical, chemical 

properties and also its adsorption power. Various techniques are itemized in the literature for cure. Physical 

treatment comprises cleaning, vegetable peel, drying and thermal treatment. A chemical technique includes 

decarboxylation, polymerization, pyrolysis, protonation, xanthanation, saponification, deamination etc. A 

flow chart sketch for pre-treatment of bio adsorbent is presented in figure 4 [15] 

 

 
Figure 3 A flow chart diagram for pre-treatment of bio adsorbent Regeneration of Adsorbent 
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It’s a procedure in which adsorbent full peel waste is eluted by using correct solvent to recuperate pollutants. 

The implication of any bio-adsorbent is influenced by not only a individual on its adsorption power but also 

on its renaissance capacity. The adsorbate can be improved by means of various physical, chemical 

systems. It has been found that desorption mechanism is parallel to adsorption mechanism. Figure 4 shows 

schematic flow diagram of regeneration process
 [15].  

 

 
Figure 4 schematic flow diagram of regeneration process 

 

Conclusions 

 

These cost effective bio-sorbents are very helpful for pre-treatment of waste water. The efficiency of these 

fruit and vegetable peels is from 50% to 95%.These inexpensive bio adsorbents are economically cheap and 

effortlessly obtainable for creating this process very maintainable. This green technique can be highly 

suggested for domestic drinking water purification and this can also be applied for water purification in 

developing countries where people used to drink polluted water. This will also improve both health and 

wealth. There is a need for spreading the workshop scale work to pilot plant scale so that costly bio 

adsorbents can be substituted with these low cost bio adsorbents. 
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