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Optimization of Process for Preparing Spherical RDX by the
Spray Drying Method
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Abstract: The spherical micron RDX particles were prepared Ky\the spray drying method using acetone as solvent.
The effects of entrance temperature, {eed rate, spraying gas‘flow rate and solution concentration on the morphology
of RDX particles obtained were investigated. | The spherical effects of RDX prepared under different process
conditions were analyzed by scanning{électron microscopy (SEM). Thermal decomposition characteristics of the
samples were analyzed by DSC. The'impact sensitivity of the samples was measured. Results show that the optimum
conditions of preparing spherical RDX were determined as: entrance temperature of 60°C , feed rate of 1. 5mL/min,
spraying gas flow rate of 357L/h, raw RDX mass fraction of 1. 9%, pumping flow rate of 40 m®/h. Under these
process conditions, smoothing-spherical RDX particles with the median particle size of 2. 82um were obtained.
Compared with raw RDX, the apparent activation energy of thermal decomposition of the spherical RDX reduces by
2.33kJ/mol. The characteristic drop height increases from 19. 98 cm to 54. 70 cm, revealing that the impact sensitivity of
the spherical RDX is obviously decreased.
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Fig.1 Working principle diagram of spray
drying devices
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Fig. 2 SEM images of RDX particles under different

entrance temperatures
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Fig. 3 SEM images of micron spherical RDX under

different feed rates
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Fig.4 SEM images of spherical RDX particles under

different spray gas flow rates
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Fig.5 SEM images of micron RDX under different
contents of RDX
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Fig. 6 Particle size distribution curves of spherical RDX
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Table 1 Thermal explosion critical temperature of

spherical RDX and raw RDX

. E/ A/ N .
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T AT BRIE RDX #40fiff i 2 W 3% AL g E
e 5B RDX FEAIC 2. 33 k] /mol , #8 A 1 At 4 Ji;
BN RN B L X 3 B BRI RDX ) #4022 i M 5 i
B RDX Ml 22 A k. BRIE RDX Ay $URR K I 538 FF
ook RDX K 1. 2°CL, R BIEkJE RDX Fil ik
RDX 1 # U LT %A 22 5. 5 R RDX A
I BRIE RDX A RL AR /0y o PRI G b 22 1o BB O
G Pl R AR, P BTG L RE A TR AR, SRRt
K W% 5% 1 4wk A5 B 40 ok RDX /35 b fiE S
101. 89 kJ/mol (4 2K £% ) ., 115. 93 kJ/mol CKi 18 Ky
120nm) . 124. 92k]J/mol CRi 42 Ky 60 nm) , 1% 1k fiE
HRARW NG R, SRR RA —F. X
SRR Y A 2 ORI B 98 K 5 4 7 2R ok sk
[
2.7 FE# RDX 5k RDX WELERE

JoE RDX Bk JE RDX it o7 i 2 ] 2 25 21 0L
32,

%* 2 JE# RDX fxk RDX MiE £ BEE NS R
Table 2 Impact sensitivity test results of raw RDX and
spherical RDX
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