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Abstract

Silver Citrate Nanorods Synthesized by Mechanical

Stirring and Their Antimicrobial Activity

Jang, Hyung Ju

Advisor @ Prof. Lim, Jong Kuk, Ph.D,
Department of Chemistry,

Graduate School of Chosun University

Silver has been known as biocidal materials for a long time. In 1800s’,
AgNO; solutions were frequently used in clinical space for the premature
baby or the patient of burn wounds. However, their action mechanism 1is
not still clear, and several plausible mechanisms have been suggested.
Since many organic molecules also have antimicrobial activity, people
expected some synergistic effect or complexes of silver and organic
molecules. Recently, it has been reported that silver citrate complexes
prepared in amorphous bulk can exhibit strong antimicrobial activity.
Herein, we introduce antibiotic silver citrate nanorods, which are prepared
by just mechanical stirring the mixture of AgNO; and sodium citrate
solutions. The silver citrate nanorods are characterized using scanning
electron microscopy (SEM), transmission electron microscopy (TEM),
Fourier transform infrared spectroscopy (FT-IR), and X-ray diffractometry
(XRD). The silver citrate nanorods showed antimicrobial activity stronger

than silver sulfadiazine which is generally used in clinical space.
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2.1 AtS&E Al

ZAF2 (AgNOs, 99.94%)2 Alfa Aesar ZFEH P ASIAR2D, A= AIEHOIE
(Trisodium citrate dihydrate, CeHsNasO7 - 2H,0, 99.0%)= SALHIA FUSHH ALE
ot L), 2 HIMCIOR (CioHeAgNA02S, >98.0%) TCIOIA USHH ALSBHACH. At

= = =2 FHE SF/(18.2MQcm) 2 A QPAKT (MILLI Pore)E Al
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£ 0I25HX LD AIE2HE 0128 ZRUE S-AEHO0IEI HSUHX2 B
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Figure 1. SEM image of silver citrate nanorods.
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Figure 3. X-ray diffraction pattern for silver citrate.
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Figure 5. FT-IR spectra for silver nanoparticles—embedded silver citrate
nanorods.
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Figure 6. X-ray diffraction pattern for silver nanoparticles—embedded silver

citrate nanorods.
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Figure 8. X-ray diffraction pattern for silver nanoparticles—embedded silver

citrate nanorods treated by furnace for 2 hrs at 300C.
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Figure 10. photo image for E.coli clear zone formation antibacterial test
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Figure 11. MIC (Minimum Inhibitory Concentration) antibacterial test graph
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