364

TEHE . 1006-9941(2012)03-0364-07

B SAMBEQRMBMRPNEA

T%%ﬁLZ, '~:T‘fé5§1’ i%\ %%1, %%5’?%1, E'ﬁ%‘;ﬁh]

(1. o E 4

o

BRI T ARG B, W) %0 621900; 2. W@ A& A2, W) %M 621010)

W E: A 2B RE & LRI FLIETE S HE S 2 R AL DL B AL AR RS #8570 9 S5 R 0, (R AR 2 SUEUR A U2 Y BT R S
LR T HETA B2 LA T & REA R 2RI . W I B 2 AL ARG R ik R AR RE VRUR R R R AW E R A
PUF BB (MOFs) % o B8 N A 15 & BEATRE Il f SZ6 JIRBRE o0 0 R 000 A AR R 45 o 5 B T AL ADRL A 35 REAF LA 25

BHIRIRES

KGR WL AP 2L SRR N 268 JEE

HESES: T55; TB383; 064 N ERARIRED: A

DOI: 10.3969/j.issn.1006-9941.2012.03.022

1 5]

I}

Z LR R by T H A R BRSSP A A e L 3 T
R W BT AT AR AL B RS AR, © AL
A AR AR B L G R AR TR A U R
TTZ MR RTRTE " o AR LR RN AT LK 2 AL R
AL <2 nm) A AL R (2 ~50 nm) R AL
FEEC>50 nm) o BT A S ] R A S EL A R0 i 4 )
A FLIE 254, o e g fLE 5 o 1R RO RE AR fLiE
14 ARS8 AL 9 1) AL BE PR 2H B PR S5

FREAPRE, AL K 2 A SR A0 G S 2
— PHTE RO R K 4 A B R BB R ) 22
RERRE o BB AR AR K VR M 5
B RE R R X LB T AR A T IR R
PAZ ALAE R ], T 9 K S 4544 52 Wi i 2 4 PELAL
AR, AR A AR BT S REA R A
AR RE S HLWF S A KT B3 1, ISR 1k N AFSE
BN Z MR, TR A R E BT 2. A
TEX A7 H B 2 AL R AT ) 2240 2 0 Sl L, 25 0A
TR AER I T RE AL BB BE RO, AR
LSRR IR DN RE s RAME T 2 48 T S REM RHEZ
FLAFRE A 9 B o

YRS EH: 2011-07-15; {EE HH: 2011-10-26

ES&WME: ERX AR RS (11172275)

EZ B Bk (1986 - ) 5, W-LWFIE A, A& BE A RHI IR B BIF 52 o
BIRBERA: BOE(1961 —) 5, WF5E 01, 11, A0 3 BE b R} G 2% 2
25 ARWESE ., e-mail: hhICM2010@ hotmail. com

Chinese Journal of Energetic Materials, Vol.20, No.3, 2012 (364 —370)

2 SAMBATEEMBTR

AR B35 v 2 B AL 25 4 % & R A ek i) 52 e 54
T A7 52 bR, AR F 22 AL TC 7 25 7 1 3% M e A
MR SR AL PR A 2,4, 6- =R A (TNT) |
BRAL (RDX) 464 (HMX) [ @R B (AP) %55
AE 1% AR R OK BUE AL HOF RN A R IR T
ZALM B, HF 20 e 90 ARG, KE A P
ZALM BT B, A5 R T ANMTE 2 A%, 4 Bk
P B AT B & REAORHIE ST, B0CE AR5 8 BUA R, 5
R A AR PR RE ECE T & BT ZhEE , H i, A
ROELBAGYI L PR, T i E 2K 2 LA R fLR
K/NFIIC R A, 70 AT 4
2.1 ffFL5FIF

TELZLRR R ALY TR T e e s A
TR e 1 e 3R AR 3B A LA RN A1 R
HIMALEE . TR DOk EATIME N A
B B 53 b RE 5 R 58 A ORHE A Tl AL T O A4k
T K H AR bl 35 8ok B 22 19 1 T, 2006 4,
Majano” ~*' 4 gk % H AT F FL3E (0. 53 nm x0.56 nm)
M Z BFLIE (0.51 nm x0.55 nm) {26k MFI B4y 1
i Silicalite-1 Jfy FEAAMRE (BT 1), FH K W2 B 55 B 5 25 i
AW, 1-2 852, 2- i3 O (FOX-7) o il ad By
AR X PR ATI Br 8 LA AR AL 5 R AE T s, UE W]
FOX-7 B i 3] 43 i 4544 b . DSC MR W], 514
AAAPEHAR Fe it 225 °CF 275 °C) L, fLIE h 4K R
o FOX-7 My AR E PR3 i (i v 264 °C I 377 °C)

S

www. energetic-materials. org. cn



A ¥ 2 LB RHAE 5 RERERHIE T B

365

TNy FOX-7 RERI B B SR I i 5 Silicalite-1 £7

FeF R AR T A B T3 s B ALIE R RUE . 3

IIEDN o5 — A~ I T B AR EE 22 il 4% Silicalite-1 Y

BRI A LG TPAOH (B3 43 1) , K b J& TPAOH

BrEmif ~ 5 Silicalite-1 fY4E AL, EATR A HLIE

[y FOX-7 43 n] AT by A9 U DI fig
- =

BT MFI 45570 R

Fig.1 The pore structure of a pure silica MFl-type zeolite
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Fig.2 TEM images of SBA-15 viewed from the [110] (A) to
[001] (B) directions
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Fig.4 SEM micrographs of cell configuration in barrier layer with different intervals of 100 nm (a),150 nm (b) ,and 200 nm(c)
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Fig.3  Self-assembly of CL-20 to form CL-20/SBA-15 nano-

composites
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Fig.5 Fabrication procedures for 3D nanoporous membranes decorated with aggregated gold nanoparticle clusters
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Fig.6 Perspective view of 3D structure of [Zn, (bpdc), (bpee) ],
showing the channels along the b axis ( DMF molecules are
removed for clarity)

bpdc =4 ,4'-biphenyldicarboxylate; bpee =1,2-bipyridylethene

2.5 ZILRE

AP ZALREY (PP) & 0 — KA AL E ik Z AL
B, B FAEA B A Rk 55 S LA R 0 ) 1 1
RIS LSBT IR 22 SRR S 03T B 4 O ik
2B A 220 Pl R AR 12 A, T AR 32 ST 4 S B AR AR
RS E PR, BB A 1 2 LA T 1 2 LA RHE
AR, AR 8 AR AL AR R[], 430 BT AR B0 AL A

CHINESE JOURNAL OF ENERGETIC MATERIALS

fLRALEE BB RRST Y PP BB A &R AR S
RE VAT P RA R — 225 PP

Xie ™ %R AAO I (FL12 2 70 nm) 1F AR ,
SerE ALK A HE CHLAB M, RS A — 2 H i TNT
TER M EAT B, HEMA T — &0 TNT, 5REG
Wy B TR A T i R PP R TN MR R & R TR 1 A
A5 T (AIBN) ZE 41T SR ASR 5 1, K B A0 R
B, BeJa bR AAO B A TNT AR5 B4R 4k 12 1Y
ST, AT LA 3045 3] PP gl ok R s g ok A M5 (18 7)) o
T A A TNT AR B 2 76 PP B T i
JEE R0 HE B 014 355 R AL A, A 750X 26 4 B 2 A BAF Y
TNT PR3 D RE , W B 4 S 35 38 %) i Uk g 2.5 ~ 3 A,
M S T R R 4 A (AR ER) B 6 7 (4K A ), R W
PP HATAE Oy £ S 425 IR ) 4 o0 s D00 AR 28 19 1R 0
QKA 197 TR BE 5 T AR & T RE R TR & R
TEAN RS 15 PR AL AL TR & 8 4 1Y) P9 S0 3 T R A A
YRR

B 7 15 AAO FLIE A K I ZILE AW (A) FBL R EAR S (1
KA S (B)
Fig. 7
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Top-view SEM images of the polymer nanotubes

density array of nanotubes (B)
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Fig.8 SEM view of macroporous PS formed from a sample
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Applications of Ordered Nanoporous Materials in Energetic Materials

YANG Rong-ji'*, CAl Hua-qgiang' , HUANG Hui', NIE Fu-de' , GUAN De-bin'
(1. Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 6219000, China; 2. Southwest University of Science and Technology,
Mianyang 621010, China)

Abstract; Ordered nanoporous materials possess unique properties,such as high surface area, uniform and tunable pore size, and
abundant morphologies and have attracted a lot of interests since the first discover of microporous molecular sieves and become a
special field. This paper provides a comprehensive review of current research activities in ordered nanoporous materials, including
silicon,silica, alumina, carbon, polymer and metal organic frameworks ( MOFs) , for their applications to energetic materials in
catalysis,sorption, separation ,detection,chemical sensor,nanocomposition,and so on. Finally,the prospects for future investigations
are proposed.
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