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Abstract- The main goal of this study is to prepare a low 

cost activated carbon using waste pomegranate peels. It 

was new research no one can directly use silver chloride 

loading on pomegranate peels adsorbent. Carbon will 

be modified by loading with silver nanoparticle for 

waste water treatment. Activated carbons were 

prepared from and pomegranate peel (Punica granatum 

) using sodium hydroxide (alkali) as the activating 

agent. Loading of silver nanoparticle was confirmed by 

atomic spectrometry ( AAS) .The silver nanoparticle 

loaded pomegranate peels has been studied for chemical 

oxygen demand (COD) and biochemical oxygen 

demand (BOD).The adsorption of microbes as well as 

other organics will be tested for waste water. 

 

Index Terms- Chemical oxygen demand, biochemical 

oxygen demand, Punica granatum, S ilver nanoparticle, 

Inactivation. 

I. INTRODUCTION 

 

Biosorption is a physiochemical process that occurs 

naturally in certain biomass which allows it to 

passively concentrate and bind contaminants onto it 

cellular structure. Biosorption can be defined as the 

ability of biological material to accumulate heavy 

metal from waste water through metabolically 

mediated or physiochemical pathways of uptake. 

Though using biomass in environmental cleanup has 

been in practice for a while, scientist and engineers 

are hoping this phenomenon will provide an 

economical alternative for removing toxic heavy 

meals from industrial waste water and aid in 

environmental remediation[4]. 

Pomegranate, is a fruit-bearing, deciduous shrub or 

small tree growing between five and eight meters tall. 

It is native to the Iranian Plateau, the Himalayas in 

North Pakistan, Northern India, Russia, Azerbaijan, 

Afghanistan and Mediterranean region. For centuries, 

the barks, leaves, flowers, fruits and seeds of its have 

been widely used to cure diseases and it is mostly 

consumed fresh and in processed forms as juice, 

jams, wine and sauce for salads. Turkey is the third 

major producer of pomegranate in the world and its 

annual production is approximately 127,760 tons .P. 

granatum L. peel is a by-product of the pomegranate 

juice factories and it is used as an antioxidant, ant 

mutagenic and a skin care agent to treat diarrhea and 

dysentery. 

Safe drinking water is necessary for every living 

organism on earth. It is known that from among the 

total amount of water, only 2.5% is fresh water and 

98.8% of that water is either groundwater or is in the 

form of ice. Of this small amount of freshwater, < 

0.3% is in lakes, rivers, and atmosphere and provides 

the useable sources. Water plays a vital role in the 

world economy. It is widely used in agriculture and 

in industry as a solvent and helps for transportation 

and cooling [7]. 

The scope of this work is to prepare low cost 

biosorbent using pomegranates peel waste for 

treatment of waste  water. The prepare biosorbent is 

use to modify by chemical and physical treatment. 

The biosorbent has been also modify by loading 

silver nanoparticle. We also check the COD and 

BOD with or without coated solution. Loading of 

silver nano particle was confirmed by atomic 

absorption spectrometry (AAS). The adsorption of 

microbes as well as other organics will be tested for 

waste water [1] . 

 

II. MATERIALS AND METHODS 

 

2.1 Material 

Analytical grade sodium hydroxide, methanol, 

aqueous ammonia solution used by SRICT Gujarat, 

India. Pomegranates peel was obtained from the local 

market in Gujarat, India.  The untreated secondary 

waste water were collected form ETL Ankleshwar, 

Gujarat, India. 
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2.2  Preparation of activated pomegranate peel 

Pomegranate peel was collected from local market of 

Ankleshwar and sun dried for 3 to 4 days . the 

pomegranate peels was washed with boiling water, 

and dried in an oven at 60°C for 24 hr . The dried 

Pomegranate peel pieces were pulverized and sieved 

to 1.5 mm size. Pomegranate peel powder (50 g) was 

activated by alkali in 5: 1 ratio (10 g NaOH) and 

refluxed at 100°C   for 8 h then filtered, washed with 

distilled water until the solution attained a pH of 7. 

The oven dried (80° C for 12 h) adsorbent was stored 

in an airtight container. 

 
Figure 2.2.1 Refluxed  of adsorbent with alkali water 

 

2.3 Preparation of silver nanoparticle loaded 

pomegranate peel adsorbent 

Once the adsorbent is prepared we directly take waste 

AgCl powder which is extracted from mixture of 

metal. It was new research no one can directly use 

silver chloride loading on pomegranate peels 

adsorbent. Waste AgCl powder (0.310 g) mixed with 

100 ml aqueous ammonia solution stirred at 400 

RPM for 1 hr for better mixing AgCl powder is 

soluble in aqueous ammonia solution. From stirred 

solution add adsorbent (pomegranate peel) powder 

5g. The reaction mixture was continuously stirred for 

2 h and the resultant adsorbent was filtered and 

washed with deionized water. AgCl loaded adsorbent 

powder was dry in oven for 1hr.  AgCl loaded 

adsorbent (pomegranate peel) powder was 

successfully prepared. This AgCl loaded adsorbent 

powder is use for treatment of waste water for COD 

and BOD reduction. 

 
Figure 2.3.1 AgCl loaded in adsorbent stirring 

 

2.4 Characterization of silver nanoparticle loaded 

pomegranate peel adsorbent. 

The quantitative analyses of silver nanoparticle 

loaded pomegranate peel powder were performed 

using AAS in BEIL , Ankleshwar. The sample was 

digested using 70% nitric acid overnight, filtered and 

quantified by (Perkin - Elmer optima 5300 DV) . For 

AAS anlysis the sample was dissolved in 69% nitric 

acid and measured in 5% HNO3 matrix on a Perkins 

- Elmer  analyst 300 AAS mounted with a silver 

lumina cathode lamp [1]. 

 

2.5  Waste water sampling and Characterization 

The secondary waste water were collected form 

Enviro technology Ltd (ETL) plant ,Ankleshwar in 

10 liter plastic container. Untreated waste water from 

ETL was grey red in colour with a moderate smell. 

The Chemical oxygen demand (COD) by open reflux 

method, biological oxygen demand (BOD3) ,before 

and after treatment with silver nanoparticles loaded 

pomegranate was calculated using standard 

method.We take 100 ml waste water add different 

dosage of silver chloride loaded adsorbent stirred at 

different time interval filtered it and collect filtrate 

for COD and BOD testing. 

 

III. RESULT AND DISCUSSION 

 

3.1 Quantification of silver nanoparticles in the 

prepared adsorbent 
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The AAS results of the prepared silver nanoparticle 

loaded pomegranate peels powder in varying silver 

nanoparticle concentration was observed with the 

increasing silver content with the increment of silver 

nanoparticle concentration up to 0.340 mg/L.the 

maximum loading of silver nanoparticle on 

pomegranate peels powder was found to be 90% 

(±0.5%) loading of silver nanoparticle on adsorbent. 

 

3.2 waste water characterization and treatment 

The untreated secondary waste water were treated 

with silver nanoparticle loaded and without loaded 

pomegranate peels adsorbent after 150 min , their 

efficiency for reduction of physicochemical 

parameter were observed.the initial COD and BOD 

of secondary waste water is 1380 mg/L And  BOD is 

45mg/L.The treated effluent was observed with 

significant reduction of COD and BOD as shown in 

table 1 to 4. 

 

3.3 effect of  adsorbent dosage 

Adsorbent dosage is an important factor for COD and 

BOD removal. 0.310 g silver chloride loaded 

adsorbent  in different amount of dosage is used to 

treat the 100 ml secondary waste water . the initial 

COD and BOD is 1380 &45 (mg\L). Table 1 shows 

the COD & BOD removal efficiency of  pomegranate 

peels.the increased in amount of adsorbent the value 

of COD and BOD is also remove. Similarly table 2 

shows without silver chloride loaded adsorbent is use 

in different amount of dosage to treat 100 ml 

secondary waste water. If we increased amount of 

adsorbent dosage COD and BOD value is less 

decreased as compared to silver chloride loaded 

adsorbent dosage.the maximum  COD and BOD 

removal achieved at 20 g absorbent dosage. 

 

Sr. 

No. 

Amt. Of 

adsorbent 

(g) 

Stirring 

Time 

(min.) 

Waste 

water 

(ml) 

COD 

/BOD 

(mg/L) 

1 Initial   1380/45 

2 2 30 100 1200/23 

3 5 30 100 1040/18 

4 10 30 100 944/10 

5 15 30 100 864/8 

6 20 30 100 742/5 

Table 1 : Result of COD and BOD with  0.310 g 

silver chloride loaded  adsorbent  in different dosage 

Sr. 

No. 

Amt. Of 

adsorbent 

(g) 

Stirring 

Time 

(min.) 

Waste 

water 

COD 

/BOD 

(mg/L) 

1 Initial   1380/45 

2 2 30 100 1216/24 

3 5 30 100 1056/19 

4 10 30 100 960/12 

5 15 30 100 880/9 

6 20 30 100 776/6 

Table 2: Result of COD and BOD without silver 

chloride loaded adsorbent in different dosage 

 

3.4 effect of  contact time 

The COD and BOD removal capability of silver 

chloride loaded adsorbent was increase with the 

increase in time 30 to 150 min .table 3 shows the 

result of COD and BOD with  0.310 g silver chloride 

loaded  adsorbent  in two different dosage with 

varying stirring time. In 2g adsorbent dosage has 

highest COD and BOD removal compared to 1 g 

adsorbent dosage.similarly table 4 show the result of 

without silver chloride loaded adsorbent in different 

stirring time.2g adsorbent dosage remove highest 

COD and BOD value as compared to 1g adsorbent 

dosage.this means that if the amount of adsorbent 

dosage increase with increase in stirring time of COD 

and BOD value also increased. 

Sr

. 

N

o. 

Stirrin

g time 

(min.) 

Amt. of 

ads. (g) 

Waste 

water 

COD/BOD (mg/L) 

1 Initial   1380/45 

2 30 1 2 100 1240/25 1220/24 

3 60 1 2 100 1020/16 1000/15 

4 90 1 2 100 960/12 940/10 

5 120 1 2 100 920/9 860/8 

6 150 1 2 100 800/6 770/5 

Table 3 : Result of COD and BOD with  0.310 g 

silver chloride loaded  adsorbent in different stirring 

time 

Sr

. 

N

o. 

Stirrin

g time 

(min.) 

Amt. of 

ads. (g) 

Waste 

water 

COD/BOD (mg/L) 

1 Initial   1380/45 

2 30 1 2 100 1280/26 1240/25 

3 60 1 2 100 1060/20 1040/18 

4 90 1 2 100 940/10 920/9 
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5 120 1 2 100 900/9 880/8 

6 150 1 2 100 820/5 740/4 

Table 4 : Result of COD and BOD without silver 

chloride loaded adsorbent in different stirring time 

 

IV. CONCLUSION 

 

In the present study , a novel adsorbent - silver 

nanoparticles loaded on pomegranate peels was 

successfully prepared. The result of secondary waste 

water ETL were effective for the removal of 

pollutants (COD ,BOD).The AAS method shows 

90% silver chloride was loaded into pomegranate 

peels powder. The overall studies revealed that silver 

chloride loaded pomegranate peels powder is a 

promising low cost adsorbent for waste water 

treatment. 

ACKNOWLEDGMENT 

 

I owe a debt of gratitude to Dr. Shina Gautam. They 

have been an excellent divisors, providing sound 

technical guidance and offering an outstanding 

example of professional conduct. I am indebted to 

them for showing great confidence in me and always 

pushing me to achieve greater heights, as well as for 

granting me sufficient freedom to pursue my own 

ideas. 

I am very thankful to SRICT , ETL,BEIL for their 

kind support in all respects. Also I am thankful to 

SRICT , ETL Lab Technicians. I am deeply thankful 

to the examiners during presentations for suggestions 

to reach desired objective of dissertation. 

Last but not the least; I would like to thank Almighty 

God, my parents, and my friends for support and 

excellent cooperation to build my morale during the 

work. 

REFERENCES 

 

[1] V. Thamilselvi, K.V. Radha .Silver Nanoparticle 

loaded corncob adsorbent for effluent treatment 

Journal of Environmental Chemical Engineering 

5 (2017) 1843–1854. 

[2] Mohd AzmierAhmad , NurAzreenAhmadPuad , 

Olugbenga SolomonBello. Kinetic, equilibrium 

and thermodynamic studies of synthetic dye 

removal using pomegranate peel activated 

carbon prepared by microwave-induced KOH 

activation Water Resources and Industry 

6(2014)18–35 

[3] Ay CÖ, Özcan AS, Erdogan Y, Özcan A. 

Characterization of Punica granatum L. peels and 

quantitatively determination of its biosorption 

behavior towards lead(II) ions and Acid Blue 40. 

Colloids Surf B Biointerfaces 2012; 100: 197–

204. 

[4] Bhatnagar A, Minocha AK. Biosorption 

optimization of nickel removal from water using 

Punica granatum peel waste. Colloids Surf B 

Biointerfaces 2010; 76: 544–548. 

[5] Amin NK. Removal of Direct Blue-106 dye from 

aqueous solution using new activated carbons 

developed from pomegranate peel: adsorption 

equilibrium and kinetics. J Hazard Mater 2009; 

165: 52–62. 

[6] Pan BC, Xiong Y, Li AM, Chen JL, Zhang QX, 

Jin XY. Adsorption of aromatic acids on an 

aminated hypercrosslinked macroporous 

polymer. React Funct Polym 2002; 53: 63–72 

[7] Pranav D. Pathak, Sachin A. Mandavgane and 

Bhaskar D. Kulkarni. Fruit peel waste as a novel 

low-cost bio adsorbent Rev Chem Eng 2015; 

31(4): 361–381. 

[8] Masoud Rohani Moghadam, Navid Nasirizadeh, 

Zienab Dashti and Esmaeil Babanezhad Removal 

of Fe (II) from aqueous solution using 

pomegranate peel carbon: equilibrium and 

kinetic studies Moghadam et al. International 

Journal of Industrial Chemistry 2013, 4:19 

http://www.industchem.com/content/4/1/19 

[9] Eaton AD, Clescri LS, Greenberg AE, Franson 

MAH (1995) Standard methods for the 

examination of water and wastewater. American 

Public Health Association, Washington, DC, p 

122 

[10] El-Ashtoukhy E-SZ, Amina NK, Abdelwahab O. 

Removal of lead (II) and copper (II) from 

aqueous solution using pomegranate peel as a 

new adsorbent. Desalination 2008; 223: 162–

173. 

[11] Khosravan A, Lashkari B. Adsorption of Cd(II) 

by dried activated sludge. Iran J Chem Eng 

2011; 

[12] Johnson TA, Jain N, Joshi HC, Prasad S. 

Agricultural and agro processing wastes as low 

cost adsorbents for metal removal from 

wastewater. J Sci Ind Res 2008; 67: 647–658. 



© April 2018 | IJIRT | Volume 4 Issue 11 | ISSN: 2349-6002 

IJIRT 146085 INTERNATIONAL JO URNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY  1257 

 

[13] Rubio J, Tessele F. Removal of heavy metal ions 

by adsorptive particulate flotation. Miner Eng 

1997; 10: 671–679. 

[14] Das N, Vimala R, Karthika P. Biosorption of 

heavy metals – an overview. Indian J Biotechnol 

2008; 7: 159–169. 

[15] Mohammed RR, Chong MF. Treatment and 

decolorization of biologically treated Palm Oil 

Mill Effluent (POME) using banana peel as 

novel biosorbent. J Environ Manage 2014; 132: 

237–249. 

[16] Silva CR, Gomes TF, Andrade GCRM, Monteiro 

SH, Dias ACR, Zagatto EaG, Tornisielo VL. 

Banana peel as an adsorbent for removing 

atrazine and ametryne from waters. J Agric Food 

Chem 2013; 61: 2358–2363. 


