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A B S T R A C T   

The major global concern for human life is due to the toxic impact of synthetic dyes and hazardous microor-
ganisms (bacteria). In this view, much research is focused on the antimicrobial and photocatalytic activities by 
preparing metallic-natured metal nanoparticles either through chemical or bio-/green-mediated methods. In this 
aspect, in the present work, we demonstrate the synthesis of silver nanoparticles (AgNPs) by a simple well-known 
chemical method, the solution combustion synthesis (SCS) method. The prepared AgNPs were subjected to 
various structural, optical, antimicrobial, and photocatalytic studies. In particular, we have explored the influ-
ence of AgNPs on S. aureus, B. subtilis, P. aeruginosa, and E. coli bacteria to investigate antimicrobial behavior 
activities. Structural studies by XRD and TEM results reveal the formation of crystalline, nano-sized AgNPs by 
SCS due to the exothermicity of the fuel used in the synthesis. Optical studies by UV–visible spectroscopy reveal 
the presence of surface plasmonic resonance (SPR) peak at or around 440 nm, which signifies the formation of 
AgNPs in accordance with the XRD and TEM results. The synthesized AgNPs demonstrated potential antimi-
crobial activity against the bacteria S. aureus, B. subtilis, P. aeruginosa, and E. coli. The zone of inhibition sur-
rounding B. subtilis is the most susceptible of the tested bacteria. Furthermore, AgNPs showed remarkable 
photocatalytic activity in the degradation of indigo carmine dye.   

1. Introduction 

In biomedicine, nanotechnological materials are rapidly being 
researched for use as antibacterial agents (Mba and Nweze, 2021). 
Physicochemical methods for making nanoparticles (NPs) have been 
replaced mainly by environmentally friendly biological processes (Cas-
tillo-henr et al., 2020; Das et al., 2017). Multidrug resistance has now 
impacted the world, posing significant challenges in treating infectious 
diseases caused by microbial pathogens (Lee et al., 2019; Abadi et al., 
2019). This is primarily due to antibiotics’ widespread use in human, 
agricultural, and veterinary drugs. Controlling dangerous bacteria is 
unavoidable since human existence develops at a rapid pace. Although 

many microorganisms coexist peacefully with humans, their fast and 
uncontrolled growth can cause significant difficulties. Nosocomial in-
fections are just one of those issues that plague the world, and pre-
venting their spread, particularly in hospitals, is a paramount concern 
(Abbas et al., 2019). Antibiotics are often utilized to prevent microor-
ganisms from growing and breeding. 

Nevertheless, the emergence of resistance and side effects has 
significantly hampered the usage of such drugs (Manyi-Loh et al., 2018). 
The performance of numerous categories of antimicrobial NPs and 
nanocarriers has been proven in treating infectious diseases in recent 
years, owing to the unique physicochemical features of nanoscale bio-
logical substances (Siddiqi et al., 2018). In addition, replacing present 
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