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directed and focused on a high-purity tin (Sn) metal, immersed in various liquid media including pure

water and ethylene glycol. A brownish colloidal colour was produced both in pure water and ethylene

glycol liquid media. Characterizations of tin oxide nanoparticles were made using UV-Vis, EDX, FTIR,

and TEM. UV-Vis characterization produced absorbance values in pure water and ethylene glycol media

of 1.314 a.u. and 1.119 a.u., respectively. TEM images show that the shape of tin oxide nanoparticles

produced is spherical. Measurement of nanoparticle size distribution was made using image-J software

and the average diameter of nano-size in the ethylene glycol medium is 12.55 nm, which is smaller than

the size in the pure water of 19.98 nm. The EDX spectrum analysis results show that there are only Sn

and O atoms in colloidal tin oxide nanoparticles (SnNPs). FTIR results show the formation of tin oxide

(SnO2) spectrum at the wavenumber of 629.03 cm . The produced colloidal SnNPs were then applied

as an antibacterial agent of E. coli using the disk diffusion method. Results certified that various

concentrations of SnNPs of 10 ppm, 20 ppm, and 30 ppm gain the diameter of inhibition zone (DIZ) in

sequence 6.50 mm, 6.75 mm, and 9.50 mm. Based on these experimental results, it shows that the

higher the concentration of SnNPs given, the greater the ability to degrade and inhibit bacteria. © 2021

Trans Tech Publications Ltd, Switzerland.
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Abstract

Hollow graphitic porous carbon nanosphere (CNS) materials are synthesized from polymerization of

resorcinol (R) and formaldehyde (F) in the presence of templating iron polymeric complex (IPC),

followed by carbonization treatment. The effect of rapid heating in the carbonization process is

investigated for the formation of hollow graphitic carbon nanospheres. The resulting CNS from rapid

heating was characterized for its structure and properties by transmission electron microscope (TEM),

x-ray diffraction (XRD), Raman spectroscopy, bulk conductivity measurement and Brunauer-Emmett-

Teller (BET) surface area. Hollow graphitic CNS with reduced degree of agglomeration is observed

under rapid heating during the carbonization process when compared to the CNS synthesized using

the standard slow heating approach. © 2021 Trans Tech Publications Ltd, Switzerland.
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