
Abstract

Tlre rapid, cost-effective, and environment-friendly synthesis of Iron Oxide nanopadicles

is challenging for scientists. Though quick physical and chemical metltods are expensive and

produce toxic by-products that affect the environment badly. The IONPs synthesized by tliese

methods are not suitable for biological applications. The biosynthesis of IONPs using plants

and microorganisrns is a cost-effective and sustainable alternative. In this study. the IONPs

were synthesized using bacterial supenratant of Bacillus circulans. Tlte nanoparticles were

obtained irr uniform size distribution and were spherical when observed through SEM. The

average diameter of IONPs fabricated detemrined by using SEM u'as 18.37nm. The FT-IR,

EDX a1d XRD analysis confinned the formation of maghemite (y-Fe:O:) nanoparlicles. The

crystallite size of as-synthesized lO\?s rvas 13.84nm, determined by using XRD. The IONPs

sylthesized in this study were empiol ed for antioxidant activi$ using DPPH and ABTS assa)Is.

Tlre as-synthesized IONPs shou'ed 39.110,o ABTS radical cation inhibition whereas 35.44%

DPPH percentage scavenging. The calcination of IONPs for 2 hours at 300'C caused the

conversion to the hematite (a-Fe:O:) phase u'ith a crystallite size of 23.18nm. The calcined

IONPs showed slightly less antioxidant actiliq': 35.04% ABTS radical cation inhibition and

26.50A DPPH percentage scavenging. The IONPs syrthesized in this study can be utilized in

tire photocatalytic degradation of organic dr es.


