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Fig.1 (a) CNFs activation using PdCl,; (b) Cu deposition
on activated CNFs; (c) annealing at 250 °C"*”
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Fig.2 Stability mechanism of the multifunctional fullerene

derivatives'®’
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WHF T X AE R AN OK 48 B 4 R MR A 2 L,
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Fig.3 Schematic of the Cu(N,),/SCNTs composite'**’
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(PBX) 5 #fE k57 vpr , Al L3 5 PBX 5 4 i 7] 19 J) 2
PERE

PBX J& — i i 1 2 e A4 Rk, 76 1 FH 0 o R b 2
57 AR DA B 45 Fh A, A PBX I I R YR 5
AL X B K 2 R 25 ) SRR R
N fif DR bR R A, Hp R TR A P O B G He SENN
KB (ZRERR ARG ARG A BIEAK R ) 5 R
Z P (PDA) 5 4 ok, 38 o X 44 K ik 617 PDA L 7
TR A A RE K H ST A PBX Hh, & 4 KBk /PDA &
A PERETT DL et PBX Y 7 i R R 45 i R DA R B I A
PERE . Lin 451 SR F /K & V2 W8 I i 43 41 0.05% ~
0.5% 1 8 M A = 2 3 = BE % (TATB) 2 PBX i,
WEH 7 AR A D A SR S TATB Bk PBX 1 i 6E B
RS T 2 M AR AN PUI AR M R S5 B4R in FLAE AR
JE5 @ AT A 850 20tk 1 TATB & PBX 9 1%
AN S ABGERERARFNER ., EARRIKH A
PERE R ETHE T, S B9 m PBX Bk, Li 257 3 5o A b
PR AN [) 5 15 09 A1 A8 065 73 B HMX R PBX Hh  BF 9T T
A7 B B BT HMX JE PBX T 2455 i 1 3 il iy 2L
PRS2 R, BT 90K A S5 0 AL 7E HMX S PBX 1
B350 2 BSORDRE £ 700 356 I 10 265 vy S T 344 5 X, 0 0 4 )
A5G G OK AT BRI T 2L 2 TR, BT 4B ML 32.5 J-m 7 MK
M 42 & 2 64.9 J-m™ 425 1 HMX J& PBX 9 ) 1% , 1
Az, LR oT 8 Wik 99 oK & 5 4 B0 S5 9K %
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B 1 FH 9 £ B2, PBX AE IR [] (9 I A7 vh A B (1 BILAW 1
AE A BT T B, i A DL 204 OC 2 48 24 90 K ik 1Y) PBX 7
TR AR5 % g 2 e BB S ) A 4 T DA R Sk B %
T AIF T 0 Al X 98 K e S PBX g 27 1 g Y 52 )

AR ) 25 HE e R I A k2 8 A B &
TWPER S A —E N TS, b,
23 W 5T B R0 P 32 AR ) AP 218 A i £ T
BCRR PR 77 ), 33 o R R R 7 ) R R 4 70 R AR RN
il 4 2 700 A= A a0 5 AL T S ) R e 4 2 5 Y )
SEVEREN . TR A JCRBR S 1 R v HE 2k R ORL AR AR A
P14 B T PN 7R B2 AR 8 1 TR ) R B o DL 1 #8 ke #
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in polymer binder ——
LY AT
graphene IS ‘
& aggregated graphene
Reinforeed zone Weaker zone

. migrocrack by aggregated graphene

4 AN [ O A AR 1 HMX-PBX il 28 S0 0L 245 4 R -
(a)PBX-0;(b)PBX-0.2;(c) PBX-0.8""

Fig.4 Microstructure schematic illustrations of microcrack in
HMX based-PBX with various mass ratios of graphene:
(a)PBX-0; (b) PBX-0.2; (c) PBX-0.8"*"
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Progress in the Application of Nanocarbon in Energetic Materials

WANG Zhi-chao, TONG Yi, HUANG Feng-lei
(State Key Laboratory of Explosion Science and Technology , Beijing Institute of Technology , Beijing 100081, China)

Abstract: Meriting in green and pollution-free combustion products, large specific surface area, insensitive-safety , large contact
area with reactants and easy modification, nanocarbon has been widely focused on tuning the performances of energetic materi-
als (EMs) such as high explosives, propellants and thermites. This work reviews the effects of nanocarbon on the decomposition
characteristics, sensitivity, mechanical performances and combustion properties of EMs. In addition, it discloses the progresses
in the detection, adsorption and degradation of EMs conducted by nanocarbon. The interaction mechanisms of typical nanocar-
bon materials (nano-diamond, fullerene, nanocarbon fiber, carbon nanotube and graphene) in EMs have been analyzed. With-
in this review, issues, challenges and promising research directions existing in the application of nanocarbon in EMs are high-
lighted and presented. (1) Optimizing the high-cost preparation processes of nano carbon. Easy agglomeration and large batch
differences of nanocarbon. (2) Expanding the application scope of nanocarbon. Exploring the effects of new-type nanocarbon
such as onion carbon and modified nanocarbon on the properties of energetic materials. (3) According to the specific environ-
ment and nanocarbon regulation mechanism, the application conditions of nanocarbon in improving the properties of energetic
materials are optimized. It is expected that nanocarbon materials will provide a forum for future advancement in the modifica-
tions of multifunctional EMs.
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