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Fig.1 Digital photos of two forms of Fe,O,

b. aerogel of Fe,O,
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Table 1 Level of factors
level T/°C p/MPa V./L+-h™ W/l hT!
1 35 8 5 2
2 40 10 10 4
3 45 12 15 6

Note: T is the temperature of the supercritical CO,; p is the pressure of the su-
percritical CO,; V,is flow rate of CO, when the drying kettle is pressur-

ized; V) is flow rate of CO, when the drying kettle is pressure balance.
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Table 2 Results of orthogonal experiment

o T/ p/MPa V/L- h™  V,/L-h" Doy fm
A B c D

1 35 8 15 4 0.12
2 40 8 5 2 2.35
3 45 8 10 6 0.76
4 35 10 10 2 0.54
5 40 10 15 6 0.08
6 45 10 5 4 2.23
7 35 12 5 6 3.31
8 40 12 10 4 0.60
9 45 12 15 2 0.08
K, 3.68 3.23 7.89 2.97

K, 3.03 2.85 1.9 2.95

Ky  3.07 3.99 0.28 4.15

R 0.65 1.14 7.61 1.18
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3.4 P EE(SEM) R

B Fe, O, .RDX/Fe, O, . RDX/B/Fe, O, [fJ £
IR AnE 2 BroR . 1B 2a 1 Fe, O, SHE I H 40K
YR 22T B, FLBR A TR VR AR B R R L
M ZEE T At . 18 2b K 2¢ W 4k B & & ekt
BHBURL R SEAE 30 ~50 nm 22 [a], SR BRAY, K/ il 43
MAEBAE R Y5 Hom A B M4k 2 & & e tf k45 4l
Gy Z 45 G R B,
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Fig.2 Scanning electron microscope(SEM) images of three samples
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Fig.3 DSC curve of different samples
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Table 3 Results of thermal analysis
sample Tonset/C T,/°C AH/) - g™
RDX 221.93 239.74 682.84
RDX/Fe, O, 211.80 229.98 1365.22
RDX/B/Fe, O, 214.57 240.21 1567.79

Note: T is the initial decomposition temperature; T, is the exothermic

peak temperature; AH is the heat enthalpy.

Hi [l 3 FI3R 3 AT, 9K 525 & AL KL RDX/Fe, O,
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o o J R R R 48 IR R L T OB RIRR B TR B WA R
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TR BRI G G5 A0, 45 4 o0 ) 322 ol 35 20, Jy 3 3 1R 1Y)
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Table 4 Results of mechanical sensitivities of different samples

sample Hso/cm  P/%
raw RDX 20.5 100
mixture; RDX90% ,Fe, O;10% 16.7 100
composite; RDX90% /Fe, O;10% 29.6 76
mixture; RDX90% .B2% .Fe, 0,8% 13.4 100
composite; RDX90% /B2% /Fe, O;8% 40.8 72

Note: P is the explosion probability under friction.

90k 5 4 Er e bk RDX/B/Fe, O, 5 RDX/Fe, O,
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REPR LR (SR, R 32 3 VR R o e R SRR
DREEHG 2 I FETR o RE B, G0 )™ A2 A 25 P i RE B
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LER I I B T R SR, AR o R R A
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7110 MPa, 1 2 7 K i) CO, it AWy R V, N
15 L« h™' 8 28 o i 4 i CO, i iR A9 WV, ol
2L-h7,

(2) Fe, O, HE WAL A& 3k, AL S A4 T il
B E G B RE M kL RDX/B/Fe, O, 4% 4 43 S8 T
Yk A RBifR N 30 ~50 nm,
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BRI, ELRE = RO .
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Preparation of RDX /B /Fe, O, Nano-composite Energetic Material with Gel-Template Method

WANG Rui-hao'*, JIN Ri-ya' , WANG lJin-ying' , ZHANG lJing-lin', WANG Dun-ju’
(1. College of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China; 2. School of National Defence Science and Technol-
ogy, Southwest University of Science and Technology, Mianyang 621000, China)

Abstract: The wet composite gel of RDX/B/Fe, O, was prepared by adding RDX and B powder into the gel template of Fe, O,
which was prepared by sol-gel process. And then it was dried by supercritical CO, fluid drying technology to get RDX/B/Fe, O,
Nano-composite energetic material. The factors influencing the gel structure and particle size during both the preparation and
drying processes of wet gel were investigated. And the optimum condition is as follows: the concentration of Fe’* 0.20 mol - L™
n(Fe’) : n(C,H,0)=1:15, the temperature of the supercritical CO, 40 °C, the pressure of the supercritical CO, 10 MPa, the
flow rate of CO, 15 L - h™" when the drying kettle is pressurized and flow rate of CO, was 12 L - h™" when the drying kettle is pres-
sure balance. Under this condition, the nano-composite energetic material of RDX/B/Fe,O,( mass ratio 90 : 2 : 8) was prepared.
Scanning electron microscope and differential scanning calorimetry analysis were employed to characterize its microstructure and
thermal reactions. Meanwhile, its mechanical sensitivity was measured. Results show that the particle size of nano-composite
energetic material was 30-50 nm. Compared with the raw RDX, the thermal decomposition onset point of RDX/B/Fe, O, increa-
ses by 7 °C, the reaction heat improves by 885 J + g™ and H,, is 40.8 cm.

Key words: nano-composite energetic material RDX/B/Fe, O, ; Fe,O,gel template; supercritical CO, ; process optimization; scan-
ning electron microscopy; mechanical sensitivity; thermal decomposition
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