P S
2024 4 08 H INITIATORS & PYROTECHNICS 2024 455 4 1

XEHS: 1003-1480 (2024 ) 04-0074-06

E T RURIE SRR MR HN Sl 8 7 2 s AT 5T

g{‘ 7}/4}17 ?9‘%{1, g{‘ ﬁla ;%: /ﬁiza §[§ )}:%37 if"\-‘:—a é%}ﬁ‘hl—l—’ }EJE;JH

(1. BRPU HEAE AT T WSRO0 Sl e E R S a, i p922, 7100615 2. KIEBET RS MU TREARe, 1L
TR, 1160815 3. BEEHTRS AL S0 TAERE, VL0 miat, 210094 )

W OE: N TSRO K TR a2 e R B RS T, DIRUR 2 NA L (HNS )
NG, BETRRES IREERR. R BOR L NI B AR B RS AE LM RS, XK HNS il & Ak
THELIEIBEGY . G558 Wl REh, PARIARTR A B R, AR 194 °CTH& % 23.6 °C, HIL
FEBLE 70 IR T B — e AP RR T 5 SR TR G T TR RITSE I P IR BE S A AN A5 R R R U™ i R AR R H A3
RS s PRI ISR EIRE TAE ST 5 min 2547, TGEIE N KR I ]IE 0.15 MPa 2247 ; Sl T2 iy

NEVERLE SRS, AT LIRS # i B A S O SRR S A iR e P
BRI ELMEN; BOREEOR; HNS; ELMEE
FESES: TI450.6; TQ560.7 YERFRIRTE: A DOI: 10.3969/j.issn.1003-1480.2024.04.010

Research on On-Line Monitoring of Preparation of Micro-Nano HNS Based on Microfluidic Technology
ZHANG Song', LI Shao-qun', ZHANG Fang', HUANG Jian®, GUO Hu’, WANG Yan-lan', HAN Rui-shan', LU Fei-peng'
(1. State Key Laboratory of Transicent Chemical Effects and Control, Shaanxi Applied Physics and Chemistry Research

Institute, Xi’an, 710061; 2. College of Machinery, Dalian University of Technology, Dalian, 116081; 3. School of
Chemistry and Chemical Engineering, Nanjing University of Science and Technology, Nanjing, 210094)

Abstract: In order to real-time grasp the safety of the preparation process of pyrotechnic agents based on microfluidic
technology and the stability of product quality, taking the typical booster explosive hexanitroaniline (HNS) as the research object,
a microfluidic online monitoring system based on microfluidic, temperature sensing, pressure sensing and near-infrared testing
technology was designed to conduct online monitoring research on the preparation process of micro-nano HNS. The results show
that during the preparation process, the mixing of two-phase fluid is an exothermic process, with the fluid temperature increasing
from 19.4 °C to 23.6 °C, and it requires a certain residence time to achieve complete mixing in the channel; Excessive mixing time
and uneven temperature distribution in the channel can lead to an increase in the particle size and wider distribution of the final
products; The stable operation of the microfluidic injection pump takes at least 5 minutes, and the maximum pressure inside the
microchannel can reach about 0.15 MPa; The stability of fluid parameters and product particle size distribution during continuous
preparation can be determined by the characteristic peak positions and absorbance intensity of near-infrared spectroscopy.
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