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Effect of Fluorine-containing Binder on the Completeness of Boron Powder Reaction during Explosion
PAN Wen, FENG Xue-song, ZHANG Kun

(Xi’an Modern Chemistry Research Institute, Xi’an,710065)

Abstract: In order to study the effect of fluorine-containing binder on the reaction completeness of boron powder during
explosion, the content of boron element in solid products after the explosion reaction of boron-containing explosives containing
Fa603 and EVA binders was tested firstly, by acid-base titration and X-ray fluorescence method respectively. Then, X-ray
diffraction method was used to further analyze the form of residue components after removing B>Os. Finally, through the infrared
analysis of the solid phase decomposition products of Fags, the fracture decomposition process and products of the binder
molecules were deduced, and the influence mechanism of the fluorine-containing binder on the reaction completeness of the boron
powder was further speculated. The results show that the fluorine-containing binder can increase the oxidation rate of boron
powder by about 20% during the explosion process, and the mechanism of action is that hydrogen fluoride, fluorine and other
substances generated by the decomposition of the fluorine-containing binder can effectively improve the oxidation completeness
of the boron powder, through the consumption of the oxide film of the boron powder, thereby improving the energy release of the
explosive reaction of the boron-containing explosive.
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Tab.1 Chemical titration analysis of detonation residue of

sample containing boron

ﬁt#zﬂﬁj\ NBYO3: np MHH(J%:V”S%E
/mol /mol 1%
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RDX/B/Fa603
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Tab.2 Elements and content in ceramic pots

TLEAE O Si Al K Na Mg
w/ % 513 31.6 12.2 2.79 0.557  0.206

JCELRR Ca Ti Fe P Cr Zr
w/ % 0241 0328 0.699 0.016 0.048 0.010
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Tab.3 Elements and contents in detonation solid products of
sample containing pure boron powder
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Tab.4 X-ray diffraction experimental results of solid
products after explosive detonation
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