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Abstract

This study offers a sophisticated and environmentally benign method for creating nanocomposites using clove
extract as a natural reducing and stabilizing agent. It reflects a significant shift toward green chemistry by
leveraging bioactive phytochemicals such as eugenol and flavonoids, which play a crucial role in nanoparticle
formation and stabilization.

Comprehensive characterization techniques, including SEM, EDX, FTIR, and UV-Vis spectroscopy, confirmed
the successful synthesis, revealing a well-defined nanostructure, uniform elemental distribution, and enhanced
optical properties. Notably, the reduced band gap highlights the material’s potential for improved performance
in photocatalytic and biological applications.

The study further emphasizes the growing importance of nanomaterials and metal nanocomposites in biomedical
fields, particularly in diagnostics, drug delivery, and antimicrobial applications. The use of plant extracts like
clove not only ensures environmental sustainability but also offers a cost-effective and efficient alternative to
conventional synthesis methods.

Ultimately, this work demonstrates that green synthesis is not merely an alternative approach, but a forward-
looking strategy for designing high-performance nanomaterials with broad industrial and biomedical relevance.

e

ol aladiuly Cy ) saa oS G0 LAY 2l A8iaia 95 ) shaie A8 yla Al Hall 638 208 ¢ camds Cudil g J) A0 JalaS Ji5 8l Galdtin aladinly
Jsion Y Jie Adadiil) Aolal) A ilasSl) ol sall (o 8aliinY) IR (g ol pmdll eliall gad 1508 Y ga 130 Sy e g J1 3580 JalaS Jas il
L ) il 5 Ay Ul Cilaualdl (5 585 (A1 s 17 50 i A ey 3 5830

Oilaie ) sy ¢l Barae il A e 483 (Bl #las ST U V-Vis <ash sSFTIR SEDX SSEM el & Lay Alalal) G sill s
Jos ol sl 5 A0 puall el 8 ¢ 1aY) (a8 50kl ClLS) )y A8l 5 gad (mlasil o KA yaaald) e Alss 4 ey (ailad 5 ¢ pualiall
S 555 6ol 8 Lagus Y oy seall pdall ci¥lanall b Al Ul LSyl 5 Ay 3 ) gall 3l Sal) Frad ) e 5T S Al Al 53
Cun (o Yiad Sy W i g3 Oy i) el T (g Y i 501 (Jie il laliione aladid il s jSoall saliaall sl g ey 52Y1
(Gl Al (5 Hkall 30 S 5 Adlill

dgeliall Apaal) il e1aY) Adle 3 gl o) gall aanall Al dadl jin) 58 o cdads e 2 yae Gl puiad) Al o Jandl 130 el ileall
Azl sl dpdall







