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Study on Preparation and Properties of
PEDOT/RDX Composite Particles
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Abstract: To improve the safe and mechanical properties of composite solid propellant with RDX, chemi-
cal modification method was used to modify RDX with Poly (3, 4—ethylenedioxythiophenes). The microstructure
and morphology of modified RDX and RDX were characterized by SEM, FTIR, DTA, TGA, XPS and XRD
measurements. The surface conductivity of modified RDX had greatly increased to 5X107 S/em. The impact sensi-
tivity and friction sensitivity of modified RDX had greatly decreased. In addition, PET propellants with PEDOT/
RDX and RDX were manufactured, and the tensile property of PET propellant with PEDOT/RDX was higher
than that with RDX, and the energy had no decrease.
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solid propellant

H A 5 BE AT AT 2 T 6, SR R A TR AL AU
BRI 1 2 MERE I — R A RGE AR 0 X RDX #EAT %
T A, B SE S 7 R LR K — 2 A T Y B
JZ R By 1k 5K 5 R 2 TR A B T B A, T R

51

RRE RDX HA GBI W MEREREE A% 1R S5 10

T

i BE i, RDX 78 HE 2 57w e o A9 B o) R vy, AR
1M, T RDX A ey 9 43 o 2 38 1B 45 U, HR T
JGIE ME LA T LA RDX L ] 4 i3 23 5 SO 577 L
BRI TH e R 2 MERE R R T BIFSE R, o e

* IgFEHEER: 2016-07-13; &iTHHEA: 2016-10-13,
BEE&WMB.: Ll ARBRERS (142R1420500)

ERE® . GRS, BT

)

IR A4 = 12 PERE o VFZ MR T RDX
RO, AR AT BB R
DA R Sl ke 2 4

7350, T RDX O AR S B bR, BB K, 7 BE

SRR, R S . E-mail: shizhi163@163.com



38K HE11M

PEDOT/RDX & & i o & S EREMF 5T 2629

BB PIRES AR, R RS
X5 PR A KR TS B30 0 B O A ™
Wy & X D RDX A FH A ok 18 K & 4 fa
B B 3,4- 0 A EEW (PEDOT) J2 75 [ Bayer 24
A EEHGEN — MR SRR Ay K E A
ORI w AL BN S5 A, o T RE LR R HOR R R
PR, M A2 PR R A 5, BT 22 2 Ak £ 1) N A B0 S
L 4> T 58 % B B BR . Stephen Fallis 'R H &
HL R A W PEDOT X (AU PUmg ) PU & (BTATZ) #E47
7 e, BB 5 19 PEDOT - 2 & 7 - BTATZ 1K &
PR I BAR TES A% - A - BTATZ ik
2 ,5%(Ji w4580, F [ ) PEDOT/95% BTATZ & & Y
S BE A 5% £1 52/95%BTATZ (1) 100 45 , T 5% FH 5
WE Wy X BTATZ 34743 8 oo v, (i gy GE i 17 26
T 2 P JRR R

A% 3CH o Ak 2F 6 7 M Oy A K PEDOT L B
RDX, Jf ¥ 3 % J5 ) RDX #f 47 SEM, FTIR, DTA,
TGA,XPS 1 XRD i 5347 , 7% i PEDOT B 2h 4.7 T
RDX 1 , 27 J5 RDX 11 2 [ KHLRE , 2 1 5 o P RE A
) B 5 o4 98 o U RS R R A B I RGO
PEDOT/RDX i Ffl F PET PU 4 JC &2 & [ 44 4 it 551 v
HESERN B ) F R B T B E MR &

2 L I§

2.1 E#R

RDX, VLIR 200040 T A FRA Fl 53, 4- 2 M — 4 W
Wy (EDOT) , 43 1 4l , 1 ¥ & 2638590 4 BR A =) 5 ok =
SALER 3T 4l 1 b Al R A BRSO B IR e
VAR, 43 A7 48, [ 24 4 P R 2238500 A BRZS | PET JI AN
A3 RIS, Tk G, BE I Ak TR 5T Bt o
22 UEEFRIE

14 HL 85 20 1 (SEM) - S—-4800 B il L 8%, H A
HITACHIA ],

2T A6 B (FTIR) : Vector 22 B {i B H- 75 4 21 4
FEIEAL , 78 [ Bruker 23 A o

Ay BT (DTA/TGA) : DTA-60 22 7% 9 4 7 4L,
H 4% Shimadzu 28 ] o FHIR 3 4 10°C/min,

X B 286 BT RE 1% 43 M (XPS) : PHIS300X I X 5
LOtH TR, 2% B ELMER 24 A .

X ST H 43 B (XRD) : D8 ADVANCE I X 5 £k
AL, 78 [ Bruker 27, Cu K4

SR R 20 A0 R BL, URE 7R SMPa R
JIR Ve AL, 5 J0 K [ R RS 5 AR TR s
MRAR 22 i S 7 0RE L, 7 R 00 s s B, T 0 R

A3 RRE A L9 R AR AR R=pL/S W LISK A HL
TS, Ho R AR HLBH LA RE S K L S O R
sty P 7B T AR Ol g A o 1) S SR SRR R AT A5 21 L p o H
FH %, 2 HL S5 RS B 4L

J8 7 SR I AE - R GIB770A-97 J5 3% 601.1, 7%
il 7 2kg, ¥4 5 50cm , 24 Hi 30mg, fif o B R 8 0 R
P, RN 5 BE A EE M E - R GIBT70A-97 J5 ik
602.1, #FJE 3.92MPa, /1 90°, 25 & 20mg, B $8 J& &
FHEEIER P, 2R o

12 P BE 3K . WD-4005 &I - J7 g X ML o
i GJB770B-2005 J5 ¥k #EATi IR,

D118 brifl & LKL - #%Hr i GIB 96A-2001 i
F1t .

2.3 PEDOT/RDX HJ#l &

4 RDX B T Z8 10K 0 = DRI b, 8 IR 1
FE1h )5 0 B RDX 277 W, FREL RDX 5T i 3% 11 3,
4= TR I B = B, Ak 2 IR T
Th G, BRI — 7t 2o R e Fn = A2k, 4k 2 o 4
8hm ik, AWM KEZW®RBEHEMNZ K, &G T
50°C f K ¥ L A6 v M+ 2= 45 &, 45 2] PEDOT/RDX
FE

3 #£R5iFi8

31 EHRESBEUDH

X} RDX, PEDOT/RDX £ i #E 47 SEM il 3, ] 3
gERE TR o AR RDX R A ER AL 2R BRI () W8
Hr, RHEDEH, H B &5, PEDOT/RDX #3 A 3 1 Hl
B, B R WA W a2 AT . A RDX
TCRLURL , 5 RDX JEAEAH Eb , B4 H RDXJREE K, Dso
M 40.9pm 3N E] 50.7wm o A0 AR SR B, [ I B R
ik, 6B J5 RDX %% J£ M\ 1.803g/cm’ f & 1.781g/em’,
PP I JE R AR AR UK B RDX R FE S 8 K

(a) RDX (x500) (b) RDX (x2000)

(c) PEDOT/RDX (x500)
Fig.1 SEM microphotographs of RDX and PEDOT/RDX

(d) PEDOT/RDX (x2000)
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Fig. 2 FTIR spectrums of RDX and PEDOT/RDX
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Fig.3 DTA and TGA of PEDOT/RDX and RDX
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Fig. 4 XPS spectrums of RDX and PEDOT/RDX
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Table 1 Mass ratios of elements on RDX and PEDOT/RDX

Sample Mass ratio/%
Cls Ols Nls S2p
RDX 29.2 352 355 0.1
PEDOT/RDX 46.6 31.1 20.6 1.6
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Fig. 5 XRD spectrums of PEDOT/RDX and RDX
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Table 2 Mechanical sensitivity of RDX and PEDOT/RDX

Item Impact sensitivity P, /%  Friction sensitivity P, /%
RDX 20 80
PEDOT/RDX 0 40

Table 3 Formulation of composite solid propellant with

RDX
Sample PET AP RDX A3 Al
Mass ratio/% 6 47 15 13 19

He b 7 B, RDX N 15% , [ & & 0
81% . 524 WAARHESE R S 2#Ege i F 4 iR . A
F 4 LIEH ,PEDOT/RDX & & [ 1A HE vt 5 1Y )1 2%
PERE 0 T R b RDX Y& & B R HEDER . 70°C
N Bt RDX & A [ R 4 E R0 B hr s B
464kPa, Wi 2L K & K 73.1% , PEDOT i 1 RDX J5 &
A [ A9 2E 590 1) PP 5 B 4 = 3 S05kPa, Wi 24K
P 79.3% , [7 BF 20°C F1-40°CF , PEDOT i 14
RDX J& & & [ & e i 70 09 T 50 5k B 4y 5 A
1.027MPa,2.889MPa 2= £ 1.330MPa, 3.555MPa,

Table 4 Mechanical properties of composite solid

propellant
70C 20C -40°C
Sample
o./kPa &, /% o, /MPa & /% o, ,/MPa & /%
RDX 464 73.1 1.027 914 2889 798

PEDOT/RDX 505 79.3 1.330 1024 3555 8l.1

o, (maximum tensile strength); &, (elongation at break)

M\ 6 5 A AR 4 1 500 9 i A il Ze v LU
PEDOT/RDX #f # 5 By v A% 8 = AR BT 89 S i 4
fig #6 o F oK BCME RDXO ) HE HE 50 7 2 Pk g, U
PEDOT {1 7 ek 4 RDX J& , {114 PEDOT 5 RDX Z 1],
RDX 585 45 7 2 8] 7= A= A0 BAE AT, & A=W, i RDX
5 OR% &5 700 U1 (R) A R A LR, DR Ok R R G )
2V REAT 2] W R

DL 3TC Ty il & th i 5 6 AR HE 2 R E AT 0118
B fE & Sh LI AR MR ZS TR (TMPa) B ob U 52, FE 5 HE
Jy -] e an i 7 s

XoF B 7 Hp i R A — e T 2 i HR R AT AL B
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