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a. scanning electron microscope( SEM)image

b. optical microscope photograph
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Fig.1 Micro morphology of ETN
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Fig.2 XRD pattern of 1,2,3,4-erythrityl tetranitrate( ETN)
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Fig.4 Thermal analysis of ETN
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Table 1 Detonation parameters of ETN and PETN
AH; Q D p
|
sample /k) - mol™ /)-g! /m-s / GPa
ETN -506.9 8492 8467.3 34.5
PETN -538.5 5794 8310 32

Note: AH;is molar enthalpy of formation, Q is explosion heat, D is detona-

tion velocity, p is detonation pressure.
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Synthesis, Characterization of 1,2,3,4-Erythrityl Tetranitrate

SONG Xiao-lan', WANG Yi*, WANG Jing-yu', ZHANG lJing-in', JIAO Qin-jie’

(1. College of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China; 2. School of Materials Science and Engineering ,
North University of China, Taiyuan 030051, China; 3. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing
100081, China)

Abstract: 1,2,3 ,4-Erythrityl tetranitrate(ETN) was prepared by using erythritol as raw material and the fuming nitric acid and con-
centrated sulfuric acid as nitrating agent and catalyst, respectively. It was characterized by optical microscope, scanning electron
microscope (SEM), X-Ray diffraction (XRD) , differential scanning calorimetry (DSC) and sensitivity tests. Results show that ETN
is random lamelliform and has an endothermic peak ( melt) and a broadening exothermic peak in thermal decomposition and its
activation energy is 187.05 k) - mol™. The theoretical calculation shows the formation heat is 506.9 k) - mol™ , and detonation
velocity is 8467.3 m + s™' | and detonation heat is 8492 J - g | and detonation pressure is 34.5 GPa. The H., of ETN is 18.1 cm,
the frictional explosive percent is 68% and the 5 s explosive point is 208.86 °C, which is more sensitivity than PETN.
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