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Synthesis of rod-shaped nanostructures by pulsed-laser ablation in deionized water
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Abstract: In this study, we have investigated that synthesized nanomaterials by pulsed-laser ablation in deionized water (PLA-DW)

method. In order to enhance of crystallization of iron, blue continuous-wave CW laser beam was irradiated from cross direction over

an iron target as collimated beam. The obtained products by PLA-DW shows spherical nanoparticles and its crystal structure was
a-Fe2O3 surmised by electron diffraction. In the case of secondary CW laser-assisted (SCWLA)-PLA-DW, the synthesized
nanomaterial has high-aspect ratio rod-shaped structure observed by TEM images. Additionally, chemical composition of the
rod-shaped product has iron-based oxide analyzed by SEM-EDS elemental mapping.
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Fig. 1 Experimental set-up of secondary CW
laser-assisted pulsed-laser ablation in deionized water
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Fig. 2 TEM images of synthesized nanostructures prepared
by PLA-DW- method. (a) A low-magnification image of
typical nanostructures insert is corresponding SAED
pattern, (b) A high magnification image of the synthesized
nanoparticles.

Ring | d-spacing OEEIZZIS: a-Fe203 | Error

No. [A] Al hkl [%]
1 4.438 4.613 (003) 3.79
2 2.720 2.713 (014) 0.26
3 2.285 2.306 (006) 0.91
4 1.903 1.849 (204) 2.92
5 1.560 1.608 (212) 2.99
6 1.484 1.492 (124) 0.53
7 1.356 1.391 (303) 251
8 1.178 1.195 (132) 1.42
9 1.132 1.145 (314) 1.13
10 1.013 1.017 (405) 0.39
11 0.800 0.804 (424) 0.49

Fig. 3 SAED pattern corresponding to Fig. 2 (a) and data
table of relative error between o-Fe,O; (JCPDS card
#89-0957) and d-spacing.

Fig. 4 TEM images of synthesized nanostructures
prepared by SCWLA-PLA-DW method. (a) A typical
rod-shaped structure, (b) A high-magnification image of
the rod-shaped structure
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Fig. 5 SEM-EDS elemental mapping images of rod-shaped
nanostructure prepared by SCWLA-PLA-DW method.

960



