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a. ultrasound not turned on

b. turned on ultrasound
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Fig.4 Mixed state images of bromophenol blue dye and pe-
troleum ether under different conditions(The red arrow is the

direction of fluid flow)
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Preparation of Nano-LLM-105 by Ultrasonic-assisted Microfluidic Technology

ZHAN Le-wu, ZHANG Yi-fan, LI Ying, ZHANG Song, HOU Jing, LI Bin-dong
(School of Chemical Engineering , Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract: Nano 2,6-diamino-3, 5-dinitropyrazine-1-oxide (LLM-105) was prepared by ultrasound-assisted microfluidic technolo-
gy based on the solvent and non-solvent method to improve the morphology and reduce the particle size. The microscopic mor-
phology and crystal structures of the samples were characterized by field emission scanning electron microscopy (FE-SEM) and
X-ray diffraction (XRD). In addition, The promotion of fluid mixing by ultrasonic method was demonstrated by fluid visualiza-
tion. The results showed that the spherical particles prepared by ultrasound were smaller and homogeneous, with an average par-
ticle size of 137.65 nm. Meanwhile, the crystal structures remained unchanged from the raw material. Differential scanning calo-
rimetry (DSC) showed that the thermal decomposition temperature of nano-LLM-105 was reduced compared to the raw materi-
al, demonstrating that ultrasonic assistance can not only improve the efficiency of preparing nano-LLM-105, but also significant-
ly reduce the particle size.

Key words: 2,6-diamino-3,5-dinitropyrazine-1-oxide (LLM-105) ;microfluidic technology ;ultrasound assisted ; particle size
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