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Abstract Pulsed laser ablation in liquid (PLLAL) has attracted significant interest in the academic community for its
remarkable characteristics of environment protection, wide application range and capable for composite material
preparation. But the relative lower preparation rate of PLAL prevents it from further development. Silicon
nanostructures with lattice (400 ~ 800 nm) and spherical (100 ~ 300 nm) patterns on microfluidic chip with
promoted production rate is achieved by combining microfluidic technology and PLAL. The morphology structure
and distribution are characterized by scanning electron microscope and spectrometer. The relationships between
preparation rate of nanoparticles and microfluidic flow velocity as well as laser ablation power are obtained. The
maximum preparation rate of PLAL enhances by 30%, up to 87.5 mg/min by the proposed method. Which
provides a new technique route of PLAL industrial production.
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Fig. 1 Schematic diagram of experimental device (work schematics of microfluidic chip is on the right,

blue arrow indicates direction of liquid flow)
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Fig. 2 SEM images of silicon nanostructure at different laser ablation powers. (a) 3 mW; (b) 4 mW; (¢) 5 mW
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Fig. 3 Physical mechanism of PLAL. (a) 3 mW; (b) 4 mW; (c) absorption spectrum of silicon nanostructure at

different laser ablation powers; (d) emission spectrum of silicon nanostructure at 4 mW ablation power
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Fig. 4 (a) Silicon nanostructures suspension; (b) silicon nanostructures suspension fills with solvent;
(¢) absorption spectrum of silicon nanostructures with flow velocity of 1,2,3,4 mL/min; (d) relation between microfluid

speed and preparation rate at different laser ablation powers
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