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Fig.1 Diagram of process of refining RDX by SEDS
1—1liquid CO, cylinder, 2—cooller, 3— CO, pump, 4—heater,
5—nozzle, 6—partical formation vessel, 7—solvent pump,

8—solution, 9—gas-liquid separation kettle, 10—valve
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Table 1 Solubility of RDX in four solvents(g/100 g solvent)

T/°C

solvent

20 30 40 60 80 100
acetone 4.2 6.8 8.40 10.3 15.3 - -
DMF - 25.5 27.3 29.1 33.3 37.7 42.6
DMSO 41.8(25 °C)
cyclohexanone — 12.7 - - - - 25
3.1.1 PIAEN.DMSO AiaFH

SCHR SR I R I L ) 2 (SAS) T B
RDX Mk BE 2l 5% 1% 75 Bl s W DT 3, 2 71
15 MPa Ji ik 50 °C VAW M H 8 mL - min™" |
CO, i 6 kg + h™ B}, Fi i3 RDX K {4 i) ¥ 35 ki 12
H3.3 wm, e B R T KA, A 0 LU R R
DMSO s, #4752 5, 404k J5 RDX (1) 4 't 2 fll B8

B2 PIE R A AL RDX
Fig.2 Refined RDX from acetone

MIEL 2 W UPR R A i 0 A o T2 25 F T 1l
P RDX DA ABU KT8 5350 4 45 pm FT5 um (9 )57
Rimik o TR LRI ARG Z KM
2 UL 2 R LA B 0 5 07 21 i) RDXORE 1 32 2847
PURPTE L, 70 50l 5 AR AR R SRR SR SRR e
S AT L, AP S 9 50 9 AN RE A B A0RAR 1 45

www. energetic-materials. org. cn



I S A 0 R AR i 4% i 4T RDX

45

3 RN E N 414k 9 RDX
Fig.3 Refined RDX from DMSO

i & 3 Al UL, LA DMSO 25 gt i RDX BLR O 32,
A DR HPRLR 4GS B K S A A v AR B R s )
I3 T i 2 20% A1 12 MPa, 43 il i 86 22, Bl 74 45
AR
3.1.2 IR ERABFF

W C 1 ¥k B 5% B RDX/3F 2 BB, 1 T
SLER A EIRALA 7 ~8 °C, M O TE R T 2
REARAR , 75 700 22 09 W Sk O B G o 255 [ AR T
20 City RDX 72 H v i) 75 figk B2 LA, 26 C i 78 8 im 5
CO, WY ik FE AR, 33 345 ) T 35 21 B8 7 1 (1] P 20
& RDX 4t (25K, B s FE A5 .
3.1.3 X DMF Aig%|

L RDX/DMF WM 10% JE 77 9.0 MPa JL
40 °C ¥ E 2 mL - min™' [CO, Ji# 15 kg - h™' 2}
SRR AR F, X RDX R 47 i S o 45 & ai ik, 4l ik )5
RDX 9 06 . 3B B an 8] 4 7

r .

)

4 RDX/DMF ¥ 10% i 4 {L iy RDX
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Fig.5 Refined RDX from 20% RDX/DMF solution
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Table 2  Factors and level in orthogonal experiment
level A B ¢ o D .
p/MPa T/°C Vo /ML - min Vcoz/kg - h
1 7.5 35 1 10
2 9.0 40 2 15
3 15.0 45 10 20
Note: v,

solu i1 solution flow rate, Vo, is CO, flow rate.
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Table 3 Results of orthogonal experiment

No. factor rating
A B C D (granular proportion, particle size)
1 7.5 35 1 10 95% ,1 ~5 um 80%
2 7.5 40 2 15 None
3 7.5 45 10 20 None
4 9.0 35 2 20 90% ,10 pm,Minor>15 um
5 9.0 40 10 10 90% , ~20 wm 50%
6 9.0 45 1 15 90% ,20-50 pm 60%
7 15.0 35 10 15 40% , ~15 um 90%
8 15.0 40 1 20 30% , ~20 pm 90%
9 15.0 45 2 10 70% , ~10 pm 90%
Ky 95 220 195 245
K, 240 105 155 115
K; 130 145 120 110
k, 31.7 36.7 65 81.7
k, 80 35 51.7 38.3
k; 43.3 48.3 40 36.7
Range 48.3 13.3 25 45
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Fig.8 SEM images of raw RDX and refined RDX from 26.7%
RDX/DMEF solution
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Fig.9 Particle size distribution of refined RDX
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Preparation of Ultrafine RDX by Solution Enhanced Dispersion Technique of Supercritical Fluids

SHANG Fei-fei, ZHANG Jing-lin, WANG Jin-ying, ZHANG Xiao-lian
( College of Chemical Engineering & Environment Engineering, North University of China, Taiyuan 030051, China)

Abstract. The crystallization refinement of RDX was performed by the process solution enhanced dispersion technique of supercritical
fluids(SEDS) method. Exploring experiments were conducted to determine the DMF as solvent and the concentration of RDX/DMEF solu-
tion as 20% . The factors affecting the refinement efficiency of RDX were investigated and analyzed via orthogonal L,(3*)test design and
single factor experiment. The results show that suitable solvent is the key to avoid obtaining flake or needle-like crystals. The order of
factors affecting the effect of crystallization are pressure, CO, flow rate, sollution flow rate and temperature. As the fluid density is
close to liquid density, the ratio of CO, flow rate and solution flow rate is directly related with granular proportion and the particle
size, but the concentration determines the particle size ultimately. The expanding process conditions are concentration 26.7% ,
temperature 35 °C, pressure 9.0 MPa, solution flow rate 2 mL - min™" and CO, flow rate 6 kg - h™. Under these conditions the edge
of fine RDX particles obtained is smooth, and shape nearly spherical. The particle size distribution is uniform between 3 ~5 um, and
the fine RDX particles have good fluidity and low mechanical sensitivity. Its preparation amount can be up to 32 g - h™'.

Key words: chemical engineering; process solution enhanced dispersion technique of supercritical fluids( SEDS method) ; ultrafine
RDX; mechanical sensitivity

CLC number: TJ55 Document code: A DOI: 10.3969/j.issn.1006-9941.2014.01.009

Chinese Journal of Energetic Materials, Vol.22, No.4, 2014 (43-48) A fe A H WWW. energetic-materials. org. cn



