
Biopolymer Assisted Green Synthesis of Ag  
Nanoparticle for Photocatalytic Activity

Imran Hasan* and Shubham Walia
Environmental Research Laboratory, Department of Chemistry, Chandigarh University, India

Submission: September 17, 2018; Published: September 24, 2018

*Corresponding author: Imran Hasan, Environmental Research Laboratory, Department of Chemistry, Chandigarh University, Punjab, India, 
Tel: +91-8171878193; Email: 

Int J Environ Sci Nat Res 14(3): IJESNR.MS.ID.555890 (2018) 0073

Mini Review
Volume 14 Issue 3 - September 2018
DOI: 10.19080/IJESNR.2018.14.555890

Int J Environ Sci Nat Res
Copyright © All rights are reserved by Imran Hasan

Introduction
Nano is a prefix meaning “extremely small.” When quantifiable, 

it translates to one-billionth, as in the nanosecond. Nano comes 
from the Greek word “nanos” meaning “dwarf.” Nanoparticles show 
unique chemical, physical and biological applications because of 
its high surface to volume ratio. With the increasing awareness 
of environmental protection, people are inclined to develop the 
eco-friendly approach for the synthesis of nanoparticles. Three 
main steps in the preparation of nanoparticles that should be 
evaluated from a green chemistry perspective are the choice of 
the solvent medium, environmentally extracted reducing agent, 
and nontoxic material for the stabilization of the nanoparticles. 
Currently, many natural polymers like chitosan, soluble starch, 
polypeptide, heparin, and hyaluronan have been involved in the  

 
green preparation of nanoparticles as reducing and stabilizing 
agent [1,2].  Among the various nanoparticles emphasis is on the 
green synthesis of Ag NPs, because it exhibits strong cytotoxicity 
toward a broad range of microorganisms and are widely used as 
an antibacterial agent, causing long lasting protection against 
bacteria [3-5]. Extraction of toxic dyes from wastewater embraces 
the organic-inorganic ion exchange, electro dialysis, photocatalytic 
degradation, and chemical precipitation [6-9].  Among the above 
stated, photocatalytic degradation stands the most efficient 
method due to is ease in functionality and cost effective [10-11]. In 
recent years, silver nanoparticles have received adequate interest 
owing to their wide range of application in the field of catalysis, 
adsorption, bio-sensing and biotechnology [12-14]. 
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Ag NPs have been synthesised by various researchers by using 
biopolymers. Some of the key studies have been reported here.  For 
synthesis of silver nanoparticles, Xanthan gum (XG) was dissolved 
in ultrapure water under constant stirring for dissolution of XG to 
achieve solution and AgNO3 was added in the obtained solutions 
[1]. Another study reported microwave-assisted method of 
synthesizing silver nanoparticles was developed using sodium 
alginate as stabilizer and reducer. During the heating process, the 
colour of the reaction mixture changed slowly from colourless 
to light brown due to reduction of Ag+ to AgO [2]. Another study 
revealed the synthesis of silver nanoparticles, agar powder were 
dissolved in deionized water under constant stirring condition 
to obtain the solution of different concentration with the slowly 
addition of Ag NPs, incubated for some hours in the dark 
condition at constant stirring, maintained slightly acidic. The agar 
polysaccharide was extracted from red alga [3]. Another study was 
reported using guar gum (GG) as a green reducing agent for the 
production of highly stable silver nanoparticles (Ag NPs) within 
this biopolymer and subsequent crosslinking with borax to form 
crosslinked Ag@GG beads [4]. Another study showed Chitosan-
based silver nanoparticles were synthesized by reducing silver 
nitrate salts with biodegradable chitosan [5] (Figure 1).

Concerning the photo activity of Ag0/Ag2O deposited on 
TiO2, it has been proposed that the photoexcitation of Ag2O 
rather than AgO acts as active sites responsible for the enhanced 
photocatalytic activity, whereas AgO might contribute to the 
stability [15,16]. In this work, noble metal silver was introduced 
to g-C3N4 photocatalyst with different weight ratios for the first 
time. The effect of Ag loading amount on the optical absorption, 
photoluminescence property and photocatalytic performance 
were investigated in detail. The photocatalytic mechanism of 
Ag/g-C3N4 photocatalyst was proposed based on photocatalytic 
results and PL spectra, and the enhanced photo-activity came 
from the promotion of charge separation efficiency caused by the 
synergy between Ag and g-C3N4 [17].

Conclusion
With the advancement in technology of green synthesis 

of nanoparticles. Ag NPs are becoming synthesised due their 
intensive antimicrobial applications. They are being prepared 
with natural extract or by using biopolymers which are cost 
effective, environment friendly and simple alternative. The Ag 
nanoparticles prepared by different kind of biopolymers showed 
an enhanced photocatalytic activity towards toxic organic water 
pollutant as compared to net Ag nanoparticles. This increment 
in property is due to improved stability and surface functional 
density of the material.

Acknowledgement
The authors gratefully acknowledge Chandigarh University 

for providing the research laboratory and various other facilities. 
The author produces no conflict of interest.

References
1. Xu W, Jin W, Lin L, Zhang C, Li Z, et al. (2014) Green synthesis of xanthan 

conformation-based silver nanoparticles: Antibacterial and catalytic 
application. Carbohyd Polym 101: 961-967.

2.   Zhao X, Xia Y, Li Q, Ma X, Qu F, et al.  (2014) Microwave assisted 
synthesis of silver nanoparticles using sodium alginate and their 
antibacterial activity. Coll Surf Physicochem Eng Aspects 444: 180-188.

3. Shukla MK, Singh R Pal, Reddy CRK, Jha B (2012) Synthesis and 
characterization of agar based silver nanoparticles and nanocomposite 
film with antibacterial applications. Bioresource Tech 107: 295-300.

4.  Zheng Y, Zhu Y, Tian G, Wang A (2015) In situ generation of silver 
nanoparticles within crosslinked 3D guar gum networks for catalytic 
reduction. Int J Biol Macromol 73: 39-44. 

5. Wei D, Sun W, Qian W, Ye Y, Ma X (2009) The synthesis of chitosan-
based silver nanoparticles and their antibacterial activity. Carbohyd 
Res 344(17): 2375-2382. 

6. Zewail TM, Yousef NS (2015) Kinetic Study of Heavy Metal Ions 
Removal by Ion Exchange in Batch Conical Air Spouted Bed. Alexandria 
Eng J 54 (1): 83-90.

7. Bensaadi S, Nasrallah N, Amrane A, Trari M, Kerdjoudj H, et al. (2017) 
M Dialysis and Photo Electrodialysis Processes Using New Synthesized 
Polymeric Membranes for the Selective Removal of Bivalent Cations. J 
Environ Chem Eng  5(1).

8. Ahmad R, Hasan I (2016) L Cystein Modified Bentonite-Cellulose 
Nanocomposite (Cellu/cys-Bent) for Adsorption of Cu2+, Pb2+, and Cd2+ 
Ions from Aqueous Solution. Sep Sci Technol 51: 381-394.

9. Fu F, Xie L, Tang B, Wang Q, Jiang S (2012) Application of a Novel 
strategy Advanced Fenton Chemical Precipitation to the Treatment of 
Strong Stability Chelated Heavy Metal Containing Wastewater. Chem 
Eng J 189: 283-287.

10.  Kumar R, Oves M, Almeelbi T, Al Makishah NH, Barakat MA (2017) 
Hybrid Chitosan polyaniline Polypyrrole Biomaterial for Enhanced 
Adsorption and Antimicrobial Activity. J Colloid Interface Sci 490: 488-
496.

11.  Mittal A, Ahmad R,  Hasan I (2016) Biosorption of Pb2+, Ni2+ and Cu2+ 
Ions from Aqueous Solutions by L Cystein Modified Montmorillonite-
Immobilized Alginate Nanocomposite. Desalin Water Treat 57(38): 
17790-17807.

12. Vilas V, Philip D, Mathew J (2014) Catalytically and Biologically Active 
Silver Nanoparticles Synthesized Using Essential Oil Spectrochim. Acta 
Part A Mol Biomol Spectrosc 132: 743-750.

13. Thamilselvi V, Radha KV (2017) Silver Nanoparticle Loaded Corncob 
Adsorbent for Effluent Treatment. J Environ Chem Eng 5(2): 1843-
1854.

14. Maiti S, Barman G, Konar Laha J (2016) Detection of Heavy Metals 
(Cu+2, Hg+2) by Biosynthesized Silver Nanoparticles. Appl Nanosci 6(4): 
529-538.

15. Zhang H, Wang G, Chen D, Lv X,  Li J (2008) Tuning photoelectrochemical 
performances of Ag TiO2 nanocomposites via r eduction/oxidation of 
Ag. Chem Mater 20(20): 6543-6549.

16. Albiter E, Valenzuela MA, Alfaro S, Valverde-Aguilar G, Martınez 
Pallares FM (2015)  Photocatalytic deposition of Ag nanoparticles 
on TiO2: Metal precursor effect on the structural and photoactivity 
properties. J Saudi Chem Soc 19(5): 563-573.

17. Ge Lei, Han C, Liu J,  Li J (2011)  Enhanced visible light photocatalytic 
activity of novel polymeric g-C3N4 loaded with Ag nanoparticles. App 
Cat A General 409-410: 215- 222.

http://dx.doi.org/10.19080/IJESNR.2018.14.555890
https://www.ncbi.nlm.nih.gov/pubmed/24299862
https://www.ncbi.nlm.nih.gov/pubmed/24299862
https://www.ncbi.nlm.nih.gov/pubmed/24299862
https://pubag.nal.usda.gov/catalog/5527792
https://pubag.nal.usda.gov/catalog/5527792
https://pubag.nal.usda.gov/catalog/5527792
https://www.researchgate.net/publication/221747199_Synthesis_and_characterization_of_agar-based_silver_nanoparticles_and_nanocomposite_film_with_antibacterial_applications
https://www.researchgate.net/publication/221747199_Synthesis_and_characterization_of_agar-based_silver_nanoparticles_and_nanocomposite_film_with_antibacterial_applications
https://www.researchgate.net/publication/221747199_Synthesis_and_characterization_of_agar-based_silver_nanoparticles_and_nanocomposite_film_with_antibacterial_applications
https://www.ncbi.nlm.nih.gov/pubmed/25445685
https://www.ncbi.nlm.nih.gov/pubmed/25445685
https://www.ncbi.nlm.nih.gov/pubmed/25445685
https://www.ncbi.nlm.nih.gov/pubmed/19800053
https://www.ncbi.nlm.nih.gov/pubmed/19800053
https://www.ncbi.nlm.nih.gov/pubmed/19800053
https://www.sciencedirect.com/science/article/pii/S1110016814001227
https://www.sciencedirect.com/science/article/pii/S1110016814001227
https://www.sciencedirect.com/science/article/pii/S1110016814001227
https://www.researchgate.net/publication/312478336_Dialysis_and_photo-electrodialysis_processes_using_new_synthesized_polymeric_membranes_for_the_selective_removal_of_bivalent_cations
https://www.researchgate.net/publication/312478336_Dialysis_and_photo-electrodialysis_processes_using_new_synthesized_polymeric_membranes_for_the_selective_removal_of_bivalent_cations
https://www.researchgate.net/publication/312478336_Dialysis_and_photo-electrodialysis_processes_using_new_synthesized_polymeric_membranes_for_the_selective_removal_of_bivalent_cations
https://www.researchgate.net/publication/312478336_Dialysis_and_photo-electrodialysis_processes_using_new_synthesized_polymeric_membranes_for_the_selective_removal_of_bivalent_cations
https://www.tandfonline.com/doi/abs/10.1080/01496395.2015.1095211
https://www.tandfonline.com/doi/abs/10.1080/01496395.2015.1095211
https://www.tandfonline.com/doi/abs/10.1080/01496395.2015.1095211
https://www.sciencedirect.com/science/article/pii/S1385894712003063
https://www.sciencedirect.com/science/article/pii/S1385894712003063
https://www.sciencedirect.com/science/article/pii/S1385894712003063
https://www.sciencedirect.com/science/article/pii/S1385894712003063
https://www.sciencedirect.com/science/article/pii/S0021979716309596
https://www.sciencedirect.com/science/article/pii/S0021979716309596
https://www.sciencedirect.com/science/article/pii/S0021979716309596
https://www.sciencedirect.com/science/article/pii/S0021979716309596
https://www.tandfonline.com/doi/abs/10.1080/19443994.2015.1086900?journalCode=tdwt20
https://www.tandfonline.com/doi/abs/10.1080/19443994.2015.1086900?journalCode=tdwt20
https://www.tandfonline.com/doi/abs/10.1080/19443994.2015.1086900?journalCode=tdwt20
https://www.tandfonline.com/doi/abs/10.1080/19443994.2015.1086900?journalCode=tdwt20
https://europepmc.org/abstract/med/24956490
https://europepmc.org/abstract/med/24956490
https://europepmc.org/abstract/med/24956490
https://www.sciencedirect.com/science/article/pii/S2213343717301124
https://www.sciencedirect.com/science/article/pii/S2213343717301124
https://www.sciencedirect.com/science/article/pii/S2213343717301124
https://link.springer.com/article/10.1007/s13204-015-0452-4
https://link.springer.com/article/10.1007/s13204-015-0452-4
https://link.springer.com/article/10.1007/s13204-015-0452-4
https://pubs.acs.org/doi/abs/10.1021/cm801796q
https://pubs.acs.org/doi/abs/10.1021/cm801796q
https://pubs.acs.org/doi/abs/10.1021/cm801796q
https://www.sciencedirect.com/science/article/pii/S1319610315000630
https://www.sciencedirect.com/science/article/pii/S1319610315000630
https://www.sciencedirect.com/science/article/pii/S1319610315000630
https://www.sciencedirect.com/science/article/pii/S1319610315000630


How to cite this article: Imran H, Shubham W. Biopolymer Assisted Green Synthesis of Ag Nanoparticle for Photocatalytic Activity. Int J Environ Sci Nat 
Res. 2018; 14(3): 555890. DOI: 10.19080/IJESNR.2018.14.555890.075

International Journal of Environmental Sciences & Natural Resources

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

                     Track the below URL for one-step submission 
               https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/IJESNR.2018.14.555890

http://dx.doi.org/10.19080/IJESNR.2018.14.555890
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/IJESNR.2018.14.555890

	Biopolymer Assisted Green Synthesis of Ag  Nanoparticle for Photocatalytic Activity
	Abstract
	Introduction
	Discussion
	Conclusion
	Acknowledgement
	References
	Figure 1

