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Abstract: Heavy metals creates pollution into the 

environment. The impact of toxic metals ions can be minimized 

through chemical methods, membrane filtration, reverse osmosis, 

Froth flotation and adsorption. Adsorption is an efficient & 

economically feasible methods among them. Cellulosic material is 

low price and extensively utilized in nature. Batch & Continuous 

methods are used to examine effect of agitator time, contact time 

of reaction, different particle size of orange peel. 
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I. INTRODUCTION 

Adsorption is the processes of  bond molecules from a 

gas, liquid of different phase. The reaction of one material 

which absorbed other and retained by physical forces. In this 

method the adsorbent can be reused and heavy metal 

recovery is also easily achieved.  Two types of adsorption i.e. 

chemical & Physical. In Chemical absorption is define as the 

one phase of material is absorbed into different phase of 

material. In Chemical absorption, process unwanted 

substances to be removed from their environments. This 

processes is beneficial for releasing chemical mixtures and 

preventing an undesirable chemical from entering a given 

surroundings. This method differs from absorption, in which 

fluid is liquefied by different phases. (The absorbent), 

respectively.  The precise nature of the attachment rest on the 

particulars of the types involved, but the adsorption process 

is generally classified as physisorption. It may ensue due to 

electrostatic magnetism 
1
.Cellulose is an biological 

compound with the, a polysaccharide containing of a right 

chain of numerous  β (1→4) linked D-glucose units
2,3. 

 In 

specific agricultural resources covering cellulose show a 

possible sorption volume for several pollutants
4
.  
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These elements are constant and determined environmental 

contaminants & they are non-biodegradable 
5
. Due to effect 

the lead toxicity contain compact blood fusion, hypertension, 

and severe stomach ache and even reason miscarriage in 

pregnant women
6
. However these approaches exposed either 

incompetent in case of low concentration (1-100 mg/l) of 

heavy metals predominant in the environment and make large 

amount of mud which are difficult to be disposal off 
7
.
 
 

Chemical alteration on solid biomasses has been recycled as 

a preparation to recover their physical, chemical and bio 

sorption ability 
8,9

. The uses of orange peel as a bio sorbent 

material presents strong potential due to its main components 

of cellulose, pectin, hemicellulose and lignin. Which cover 

useful clusters as possible required sites for metals 
10, 11

. The 

most usually originate heavy metals in waste water include 

arsenic, cadmium, chromium, and copper, lead, nickel, and 

zinc. All of these origin risks for human health and the 

environment
 12

.Applied inference of this tendency, in the 

well-known countries, has been the burden of new and more 

preventive guidelines.
 

II. EXPERIMENTALLY PROCEDURE  

For Absorbing, Collecting, Dissolved organics different 

types of material is used. Different test taken to consume on 

domestic wastewater, commercial sectors, saltwater & 

different types of the waste water sources. 

III. PREPARATION OF ADSORBENT 

Materials (Adsorbent used): The materials has been used 

sweet lime as absorbent. These sweet lime were collected 

from the juice shop. After that sweet lime washed trough 

water to remove dust particle. After washing, sweet has been 

kept at sunlight for 2-3 days for removing moisture.  Once 

dried, the sweet lime was crushed. These powered sweet 

limes were protected and deposited in a dry air conditioned 

room. 
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Figure No:1 Size 315 μmSize 0.6 mm   Size 0.8 mmSize 1.7 

mm 

 

Batch Equilibrium Method: 

To check the performances of adsorbent at various 

condition we had taken waste materials samples. The 

situations contains PH levels, initial metal solution, and 

concentration of adsorbent, temperature, agitation speed, and 

interaction time 
11

. All these different condition were set & 

change the magnitude for different adsorption process.    

 

  

 

  

 

  

 

 

 

 
Figure No: 2 Batch Operation 

 

Column Tests: 

After batch tests have been completed, optimum condition 

were attained for elimination of dissolvent solvents. Column 

tests called as bed columns, are used for waste water uses. 

Time required for column test is more than batch operation. 

Breakthrough curve time and behavior of solvents were 

obtained from tests 
14

. A thin tube was positioned on both 

side of the pipe, where one tube, inflow, transports the water 

presence verified in to the pipe with the aid of a pump, and 

where the other tube, the outflow, transports the treated water 

into a basin to be tested and discarded. A pump is necessary 

for flow of water in this case to allow water to flow from the 

basin and up the tube as the water flows upwards.  

 

            Figure No: 3 Column Test 

  

Equilibrium Time Calculation:  

 To investigate equilibrium time, batch tests were 

accepted out with 50ml of preferred Cr (VI) solution (10-30 

mg/lit) whose pH is used to 2.0 with 150 mg of adsorbent. 

Afterward equilibrating solution for different time period, the 

solutions remained analyzed. The percent adsorption in each 

case was determined. For maximum adsorption, the 

solution were equilibrated for 50 min. At this 

equilibrium time, the amounts of Cr-VI adsorbed were 3, 

5.83 and 8.5 mg/lit. For Cr-VI concentrations of 10, 20 and 30 

mg/lit.The increase in initial chromium (VI) concentration 

declined the percent adsorption and escalation the amount 

mean uptake per unit mass of the adsorbent. The equilibrium 

time was free of initial Cr-(VI) concentration. The percent 

removal of Cr Vs time curve was smooth and continuous 

leading to saturation, signifying the potential mono layer 

coverage of chromium on the surface of adsorbent. 

IV. RESULTS AND DISCUSSION 

Effect of initial Cr-VI concentration and time in batch 

process: 

As Agitation time is increases, Cr-VI Adsorbed in solvents 

mg/lit concentration has been increases and % Removal of 

Cr-VI increases rapidly for 10 mg/lit of orange peel 

 

As Agitation time is increases, Cr-VI Adsorbed in 

solvents mg/lit concentration has been increases and % 

Removal of Cr-VI increases rapidly for 10 mg/lit of 

orange peel. 

 
Sr. 

No 

Agitation 

time 

Absorbance Cr-VI 

Adsorbed in 

solvents 

mg/lit 

% 

Removal 

of Cr-VI 1 10 0.301 3 70 

2 20 0.283 2 80 
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3 30 0.240 1.8 82 

4 40 0.223 1.7 83 

5 50 0.201 1.6 84 

6 60 0.200 1.5 85 

Table No: 1 Concentration of Cr-VI in 10mg/lit (for 

orange peel) 

As Agitation time is increases, Cr-VI Adsorbed in solvents 

mg/lit concentration has been increases and% Removal of 

Cr-VI increases rapidly for 20 mg/lit of orange peel. 
 

Sr. 

No 

Agitation 

Time 

Absorbance Reactants 

Adsorbed 

mg/lit 

%Removal 

of Cr-VI 
1 10 0.321 5.83 87.5 

2 20 0.311 5.89 88.4 

3 30 0.280 5.93 89 

4 40 0.244 6 90 

5 50 0.230 6.03 90.5 

6 60 0.219 6.03 92 

Table No: 2 Concentration of Cr-VI in 20mg/lit (for 

orange peel) 

 

As Agitation time is increases, Cr-VI Adsorbed in solvents 

mg/lit concentration has been increases and% Removal of 

Cr-VI increases rapidly for 30 mg/lit of orange peel. 

 

As Agitation time is increases, Cr-VI Adsorbed in solvents 

mg/lit concentration has been increases and% Removal of 

Cr-VI increases rapidly for 30 mg/lit of orange peel. 

Sr. 

No 

Agitation 

Time 

Absorbance Reactants 

Adsorbed 

mg/lit 

% 

Removal 

of Cr-VI 

1 10 0.492 8.5 85 

2 20 0.42 8.63 86.33 

3 30 0.411 8.66 86.66 

4 40 0.391 8.76 87.66 

5 50 0.33 8.96 89.66 

6 60 0.32 9 90 

Table No: 3 Concentration of Cr-VI in 30mg/lit (for 

orange peel) 

Graph No: 1 Agitation time vs % removal of cr 

Continuous Process 

Effect of particle size: To study the result of particle sizes, 

adsorbent particles of sizes 0.6mm, 0.8mm and 1.7 mm were 

used.  

Sr. 

No 

Agitation 

Time 

Absorbance Reactan

ts 

Adsorbe

d mg/lit 

% 

Removal 

of Cr-VI 

1 10 0.150 7.006 29.94 

2 20 0.197 5.324 46.76 

3 30 0.129 4.435 55.65 

4 40 0.0913 3.807 61.93 

5 50 0.891 3.414 65.54 

6 60 0.810 3.250 67.50 

Table No 4:  Effect of particle size (0.6mm) (Adsorbent 

used Orange Peel) 

The solution was filtered and remaining solution was 

analyzed for chromium concentration and the values are 

eminent in below tables, the amount adsorbed for 0.6, 0.8, 

1.7mm particle size were 22.12, 18.20 and 16.61% 

respectively. 

  

Sr. 

No 

Agitatio

n Time 

Absorbance Reactants 

Absorbed  

mg/lit 

% 

Removal 

of Cr-VI 

1 10 0.159 7.52 24.48 

2 20 0.134 6.008 39.12 

3 30 0.12 5.243 47.57 

4 40 0.19 4.565 54.35 

5 50 0.109 4.336 56.64 

6 60 0.099 4.035 59.65 

Table 5: Effect of particle size (0.8mm) (Adsorbent used – 

Orange Peel) 

 

In case study 5gm of adsorbent in the column was filled. After 

starting pump Cr (VI) solution is passed through the column, 

then the solution is collected periodically time intervals (10, 

20-60 min). 

 

              

Sr. 

No 

Agitatio

n Time 

Absorbance Reactants 

Adsorbed 

mg/lit 

% 

Removal 

of Cr-VI 

1 10 0.164 8.011 19.89 

2 20 0.149 6.706 32.94 

3 30 0.1287 5.922 40.87 

4 40 0.129 5.335 46.56 

5 50 0.119 5.149 48.51 

6 60 0.109 4.775 52.25 

Table No: 6 Effect of particle size (1.7mm) 
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V. CONCLUSION 

Adsorption is a procedure for developing massively as 

conservational. Adsorption has been used to remove many 

pollutants from waste water, sea water, industrial waste water, 

drinking water and enhancing phase at the end of sewage 

treatment. These pollutants contain heavy metals, which is 

absorbed of this work. This condition varied in pH, 

concentration and adsorbent dosage. Chromium resulted in a 

concentrated 90% chromium impassive 
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