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Investigation on Thermal Decomposition of Mixed Systems of
AP with RDX and HMX by DSC-TG-FTIR

LIU Zi-ru, SHI Zhen-hao, YIN Cui-mei, ZHAO\Feng-qi
(Xi'an Modern Chemistry Research Institute, Xi'an 710065 ,China)

Abstract; The thermal decomposition of RDX/AP, HMX/AP and” RDX/HMX/AP mixed systems were
investigated by DSC, TG-DTG and simultaneous DSC-TG-FTIR. The characteristic values of DSC and TG-DTG
curves and the gas products of decomposition for the systéms mixed with AP were measured and compared with
those for RDX and HMX components and RDX/HMX s¥stem./The results show that there is a strong interreaction
of AP with RDX and HMX., especially with HMX. The carbon oxides such as CO,CO,and CH,0O also appear in
decomposition temperature range of AP that not contain carbon for the mixed systems, showing that the part
products or residual of RDX and HMX decomipositions are simultaneously decomposed with AP for these mixed
systems.
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Table 1 Characteristic values ofDSC and TG-DTG for RDX/AP
B/ T.(RDX), T»/C T,,/C Iy C T.(APY/C Mic(RDX)/ % Mic(AP)/ %
(Cemin 1) C RDX AP  RDX AP  RDX AP ’ / 1 2 3 1 2
DSC 10 202.7 208.9 300.9 372 3 242.9
DTG 5 202.3 289.3 212:8.8324.8 215.1 20.6 34.1 52.5 75.7 100.0
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Table 2 Characteristic values of DSC and TG-DTG for single components RDX and AP

p/ T.RDX), T»/C T,/ C T,/ C T.(APY/C M Ic(RDX)/% Mic(AP)/%
(Cemin 1) C RDX AP  RDX AP  RDX AP 1 2 3 1 2
DSC 10 205. 8 240.1 318.2 346. 6 244.5
DTG 5 214.0 281.2 227.1 338.2 238.9 19.8 56.3 100.0 23.3 100.0
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) s ( . AP RDX )
DSC DTG ) RDX AP 0 RDX ,AP
RDX AP DSC TG-DTG (  HCIO,.HCIO; )
,RDX/AP DSC . ,RDX AP . AP
(DTG) ; L1,

AP RDX o s AP AP DSC ,
RDX 3 DTG Tp; 238.9C AP



30 5 s AP RDX HMX 59
’ 08 214.0
. AP AP
23.3% 48.6%C AP 100% ),
DTG 338.2 C 324.8 C,
2.1.2 RDX/AP
2 DSC-TG-FTIR RDX/AP 100 200 300 400 500 600
( ) (bt;goz
o RDX AP
s RDX CH,0O CO,, AP RDX 5
N,O (
) RDX /AP : :
3,
€o, N,O CH,0/2 H,0 100 200 300 200 500 600
2106 SN l3s33 7
0.15 e 280 o Ho.04 (c)N,0
§ 0.10
% 0.05 1%
0 : 0
100 200 300 400 500 600 3 RDX/AP.RDX AP
e
Figi3 Dependence of IR absorbance of
9 RDX/AP decomposition products on temperature for
RDX/AP, RDX and AP
Fig. 2 Dependence of IR absorbance of main gas 3 ’ RDX
products on temperature for RDX/AP N,O.CO, CH,0O RDX
2 ., H,0O s RDX/AP s s AP
CO,.N,O CH,O, RDX/AR RDX o AP
N,O DSC DTG N,O s
o RDX/AP , RDX 417.9 351.5 C, DSC TG-DTG
s CH,O RDX s RDX AP
, CO, RDX , o AP N,O
AP DTGC DSC) ,RDX AP
C 3. RDX AP
( ) AP #, RDX CH,O NO, AP
RDX  CH,O AP 0 0, » AP
CO,, ’
20 2.2 HMX AP
2.2.1 HMX/AP HMX/RDX/AP
g HMX /AP DTG
E HMX AP (
) 4 3., AP HMX DTG 279.8 C
100 20 30 400 500 600 244.2 C, HMX DTG
(a) réﬁzo > AP (
HCIO,.ClO; ClO,) HMX



60 30 5
60 100 femrmmmnig = m —
50 - 28: " HMX/RDX "~ AP ~
. 408 40f T i w0 P
s 5 0 S £ 20r 2004 4 | g
Z = = b o oF s - -
s |- AP 3382 lyp 2 3 | posemin ||y 2808 82,10 2
=5 C/min 7899 B 2178 Fopge it Lio 2
35 10 Z‘AS] 857 | Tt
DTG ¢ o RO [a} TpAeT L )
£ —odo R Lo
100 150 200 250 300 350 400 100 150 200 250 300 350 400
#C 4C
(a) HMX/AP, HMXFIAP (b) HMX/RDX/APRIHMX/RDX
4 HMX/AP HMX/RDX/AP TG-DTG
Fig.4 TG-DTG curves for mixed systems of HMX/AP and HMX/RDX AP
3 HMX/AP HMX/RDX/AP TG-DTG (f=5 C/min)
Table 3 Characteristic values of TG-DTG for HMX/AP and HMX/RDX/AP
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