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Abstract Nanomaterials with diameters ranging from 0. 1 nm to 100 nm have attracted significant atten-
tion in the fields of microelectronics, optoelectronics, bioengineering, clean energy and molecular assem-
bly, which has led to the continuous exploration and development of nanomaterials preparation. In 1993,
the preparation of Ni and Au nanoparticles using laser ablation in liquids (LAL) by A. Henglein and A.
Fojtik spurred scholars to express tremendous interest in the preparation of nanomaterials. As a universal

preparation method for nanomaterials, ILAL can produce nanoparticles with small size, high purity and
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good uniformity, then obtaining narrow-size, high-purity and uniformly-distributed nanomaterials. In this
paper, the formation mechanism and research actuality of preparing nanomaterials based on ILAL under
millisecond, nanosecond and femtosecond pulsed lasers were the focuses, and the existing difficulties and
improved methods of preparing nanomaterials based on [LALL were summarized.

Key words laser ablation in liquids; nanomaterials preparation; formation mechanism; millisecond pulsed

laser; nanosecond pulsed laser; femtosecond pulsed laser
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Fig. 1 Nanodroplets formation and reaction between nanodroplets
and liquid medium"* (a) Nanodroplets formation;

(b) Reaction between nanodroplets and liquid medium
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Fig. 2 Formation process of FeO nanoparticles''™ (a) Production of Fe plasma; (b) Formation of Fe clusters;

(¢) Formation of FeO nanoparticles
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Fig. 3 Plasma mixing mechanism of preparing nanoparticles[”] (a) Target plasma and solution plasma;

(b) Mixed plasma and nuclei; (c¢) Formation of new nanoparticles
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Fig. 4 Plasma crushes metal droplets into nanodroplets process of preparing nanoparticlesm] (a) Metal droplets and

solution plasma; (b) Nanodroplets; (c) Formation of new nanoparticles
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Fig. 5 Laser direct jets metal droplets of preparing nanoparticlesm] (a) Straight up jet and target plasma;

(b) Cavitation bubble; (c¢) Formation of nanoparticles
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Fig. 6 Plasma crushes metal droplets and plasma mixing of preparing nanoparticles[m (a) Metal droplets, target plasma and

solution plasma; (b) Nanodroplets, mixed plasma and nuclei; (c¢) Formation of nanoparticles from plasma and nanodroplets
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Fig. 7 Phenomenon of femtosecond laser acting on silicon target at different power densities™® (a) Femtosecond laser-induced
phenomenon on silicon target at different power densities; (b) Target absorbs laser energy;

(¢) Electrons escape from the atoms; (d) Coulomb explosion happens
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