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Recent Advances in Femtosecond Laser-Induced Superhydrophobic Surfaces

Bai Xue, Chen Feng”
School of Electronic Science and Engineering, Xi'an Jiaotong University, Xi'an, Shaanxi 710049, China

Abstract Superhydrophobic surfaces have aroused tremendous attention due to their broad promising applications.
Compared with the traditional micro/nanofabrication, femtosecond laser microfabrication has become an effective
tool for fabricating surperhydrophobic surfaces owing to the advantages of ablating a wide variety of materials, high
processing precision, strong controllability, etc. In this review, we introduced the features of femtosecond laser
microfabrication and the theoretical basis of wettability. Then, the research progress of different femtosecond laser-
induced superhydrophobic surfaces and the related applications were summarized. Finally, the existing problems and
future prospects in this field were discussed.
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Table 1  Crucial parameters for preparing superhydrophobic micro/nano-structures on different materials

surfaces by femtosecond laser technology

Sample

Parameter of laser system

— Processing
) Pulse Central Repetition Ref.
Material Morphology ) parameter
width /fs  wavelength /nm  rate /kHz
Well-defined Laser ener
Silicon reirdelmed 100 800 1 , & [35]
conical-shaped spikes density: 5-9 k] e m *°
Parallel microgroove .
. Laser energy density:
Platinum array covered by 65 800 1 _ [38]
9.8 ] ¢« cm
nanostructures
Las density:
Stainless Micro- and submicron aser energy 7e?n&,1 Y
130 800 1 0.8J+cm 7, [39]
steel double-scale structure . -1
scanning speed: 1 mm * s
) Micro-mountain-like Laser power: 15 mW,
Zinc 50 800 1 ] o [41]
papillae scanning speed: 2 mm * s
Microwell array Laser power: 30 mW,
PDMS 50 800 1 [42]

structures

Microstructures with
PTFE ) 50
pores and protrusions

Shape memory

Micropillar array 50
polymer
Periodic
Glass ) ) 183
microgratings

800

800

scanning speed: 13 mm * s '

1 Laser power: 20 mW, [47]

. 1
scanning speed: 5 mm * s

Laser power: 30 mW,
1 P , [54]

scanning speed: 4 mm * s

Las nergy: 21 pJ,
. 1Ser energy m (577

. —1
scanning speed: 5 mm * s
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Fig. 3 Morphology and wettability of the silicon surface processed by femtosecond laser at different environments.
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(a) Drop the same volume of water on samples; (b) water freezes; (c) result after shaking the samples
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Fig. 9 Wettability of femtosecond laser-ablated microhole array aluminum foil surface and oil/water separation process
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(a) Surface wettability; (b) oil/water separation process
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Fig. 10 Surface morphology of the silicon surface ablated by laser with different pulse energies and evaporation process of

the droplet on the samples surfaces™™ . (a)—(j) Surface morphology; (k) evaporation process
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high-adhesive superhydrophobic surface
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2] (a)(c) Morphology

and wettability of micro/nano-structures formed on copper sheet surface by laser with different energy densities;

(b) (d) surface morphology and wettability of PDMS after template replicating; (e)—(g) microfluidic devices
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