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Table 1 Element analysis of the surface of boron
coated with and without PBT by XPS

element content on the surface
C B (0] N
47.22 31.36 21.41 0
62.11 6.01 17.55 14.34

sample

boron powder

boron coated with PBT
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Amorphous boron (a) and coated boron (b)

under transmission electron microscope
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Table 2 Viscosity change of the HTPB system with time during mixing with boron or coated boron

stir time/min

viscosity/Pa + s

20 40 60 80 100 120 140 160
HTPB + B.¢! 4x10° 9 x10° 13.2x10°  16.4 x10° 19 x 103 22.6 x10° 25 x 103 28 x 10°
HTPB + BT 26 835 530 800 960 1225 1364 1389
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Research on the Surface Coating of Superfine Boron Particles with PBT

ZHANG Qiong-fang, ZHANG Jiao-giang, GUO Ji-ying, PANG Wei-giang, KOU Kai-chang
( The Chemical Engineering Department of Northwestern Polytechnic University, Xi'an 710072, China)

Abstract: The methods of direct reaction and solvent evaporation are adopted to coat boron powder with PBT. Transmission electron

microscope, acidity-instrument and rotary viscometer are used to analyze the properties of the coated boron powder. The results

obtained by X-ray photoelectron spectroscopy and transmission electron microscope show that the surface is perfect. The analysis

results obtained by acidity-instrument and rotary viscometer show that coating of PBT can improve the value of pH of the solution with

boron and effectively reduce the viscosity of propellant. The analysis of combustion residues shows that the burning efficiency is

obviously improved after coated by PBT, and the amount of substance proportion between B,0, and B increases from 1 : 22.7 to

1:8.51.

Key words: analytical chemistry; boron-based fuel-rich solid propellant; PBT; surface coating; boron
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