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VE B AE  fE A AP S35 % Ik 130 °C. Dubey 2"
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K-TABAZR AJ 35 I K 3 81 % | [ Ik H 5 45 41 0. 15;
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B+ 19 & 5 5% 4 J& (Li Na K. Rb F1 Cs) Fl i I 4
J& (Ag . Cu) £k, 38 1 B8 48 U Uk ( BAM) & 8 7 Fh
45 T D e R A A R, R — R IR R B B A e A
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Hisk TG A DSC M & B [ Cu(tza), ], REfH RDX
F14) s i I A U i VR BEE RS 1.6 °C A e A 3R E i A%
16.7 °C,J& B MR be AL ). Wang % & T
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ML BE Hi £ (2HDNPCU ) \2-353-3 |5 A Jk ik e 45 47
(2HDNPPO) 4-¥%3:-3 |5 — il 5 nit g 0 48 1k ¥ 1 46
h (4HDNPOCU) Ml 4-¥2 %£-3,5 —filf JE it nig 40 A 1k
Pyt L (AHDNPOPO) X RDX-CMDB #i: i 51| #4 b2
PERE RS, F 58 2 W - 3 ol % 5k 4B 2% B 55 4 A
PR BEAE FH A0 B AIG 5 45 55 BB, Hosf 2HDNPPO
B AL RCR B 4, fig i RDX-CMDB 4 3 I 75 8 ~
16 MPalif FEsRIE 4[5 %2 0. 462,

Liu 2 8 0 T 0L 2,6- " k-3, 5- il AL 0t
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A0 6T 1 A 4 4 7R R o 1 i ) 9 A o
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Li 25 45 T 3,6-BL(1-54-1,2,3 ,4-PUme-5-5 5% ) -
1,2,4,5-4 8 (BTATz) #r 45, v] fifi DB #fiF FI 7F 8 ~
12 MPay [l N 7= A= 2 oo B s Bk 31 -0. 065,
fii CMDB #EHEFIFE 4 ~12 MPa i 7= A4 F S #8be B
FESRAEE 3] 0. 18 & —FhE s R Befi A7 .
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TR SRR I I M R R R e T A
A A G IR m TS8R
BUHE o R B AT A ) R — 2 R AR A i v A
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LIRS B AR 5 i 48 5 ¥ % 1 ), TR o — f 3
Tk B AT A R il S S ] S, — 2 W) DLGE R K
P IR B R 19 e 85 ) A A 1 S T 8 Ky
DA U 358 i i 1 500 5 208 R0 4% 4 00 22 1) I e A AR T B
L HERERS ; g A BRI R 24 IR 460 M 3L 1A
FLOTRE 2 55 4 HE 0 [ 4k R G5, E ARG & 70 S04 4% v
M AR A5 & e AT B 5 = 2 A RO s i A
Y, BEREARPE R M RAE B, SO 4k & i 1 i , 3 0 T 4%
o T AR

I 7 U 910 K 2 A sl L B 4 A R T 14 Rl g R
TR R A A&, FE R M LR R Rk
KA R FE2¢ (Catocene) [R1R £, H X AP .RDX 1y
g N Sl S SRR TR A R R N
aE T T 3 P B A P A Tk R
MR AT AE R 2 o RO A AT A ) (T B R BUER
JE A T I R T R R B BB S Ak U e ) i AP ) fi
TR A MR BT 69.4,70.2,89.1,55,51 °C, %} AP H
A R AL BR BRI, , R AR i R B i 1L 77 .
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o 9 450 A B T 1A T -2, 2- T S
L (AHDNE) 1 %% 5 M1 Bk 4: J8 (K. Cs) #h, o
AHDNE-Bi £h A B (G 2 725 XU i 578 70 0 g 4 30066 He ik
FRU P R TR (57 U3 4 30 700 #F 2 ~ 22 MPa i [l Py 7= AR
BRRBERUN (FEIRIEECH 0.14) DL KX AE 16 ~22 MPa §if
BN 77 A 2 OO (PSR R B0CR -0 05 ), i i 1 X3k
HEHEFRILE 2 ~22 MPa i [l P R o 1 5 48 B R %50, 23 LU
FAE 4 ~18 MPa Ji [B P 7= A4 7 5 BB RN (5 48 5K
KO 14) AR U 1R 2k (0 5 RE BB AL I B 4 )@ R
AHDNE-K F1 AHDNE-Cs , X e P4 X5UHE #k: 3 551 11 32 L pl
73 HMX RDX fHAL 2T 4E 3= (NC) F g AL H il (NG) /Y
oy A B HE fE R, AHDNE-K 1] fiff NC/NG
(53 i W BE B IK 24 °C, AE & 3% 1316 ) - g7
Sonawane %71 & TR MR W BEOBE 25 BOA W
Co(CHZ),(NO,), Ni(CHZ),(NO,), .Cu(CHZ),(NO,), , H
Ht Ni (CHZ), (NO, ), i i fb 20 R fe bf, 76 1.9 ~
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8.8 MPa MlITA AP & 545 Al (R A N 74 9%
[l N AP 5 BE AR AL SR B BIF 58 AR 1B R JE
FT T 85 BE AR08 1 70 A R A 1 ) 04 00 B A fife i A
HBRAE 7 A R B 2 K ROOK ) < AL B TR
S ALY, R BE A 10 R A R 5 AR A4 K XU
e BT R T A TR W R B AL AR o {ELH AT AY AT
I, K2 LU —g R IP S REAEALSN O 3, X & 5%
RETC & 1 S8 T3 H S 8 /0, th T 5 & AR 500 A A2 Py
75, AT S A RO, TR e 2 5 RE A AL R
18— 2L R R T (), L T T A O

5 HETBYRRMERLER G L

] T HE R A e A RS . A SR ik EE(CB)
B (Cyo) BRZF4E LA KRR 40K 45 (CNTs) 45, 47
ST A S TS W o R R R e Ra E A, CB LBk 4T 4
Coo LA B CNTs Al HIfE SR B AL 0] o B8 KU 45 B 5%
S B[R B 9 R kT RDX-CMDB #5116 14 e 4 1
WYE: BN R (FS)>CB>Cy, o BRMY 5 11 15 F ML HE
B B2 E SR S IR A B 4
ROMER ; JEaT 6l NO NO, &AM % H |, ffi
FEEE AR 7T o I, B B A AR A B, ik 2
NO .NO, il PbO %4y Jit 1 5 2G4 Jii ) >
5.1 BE

i B — TG R B, SR R T (ML R R
T BRRHIN SR ) 7E 28 AR R Y SR OR 58 A ke
B AR e, B AR R R R, B,
LA W B R A

T B2 A5 T A ) B e B R L S 4 2K
HEAL R 5 & A AL 28 SR T L, il 4 Kajiyama 450
¥H G CuO HAJG , KBRS IR 8 (AN) F 1R 4f (1 4%
PR s XRG4 R BLAEL 5 0 B CB R
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Progress on Combustion Catalysts of Solid Propellant

WANG Ya-le, WEI Zhi-xian, KANG Li
( School of Science, North University of China, Taiyuan 030051, China)

Abstract: The progress on combustion catalysts of solid propellants in recent years was reviewed. The characteristics and develop-
ment direction of combustion catalysts, such as metal, metallic oxide, composite metallic oxide, organo-metallic compounds, en-
ergetic catalyst and new carbon materials as well as the application investigation of quantum chemical calculation in combustion
catalysts were summarized. It can be seen that the combustion catalysts have been developed from common single catalysts to
nano-composite ones and from inert catalysts to energetic ones. Quantum chemical calculation can be used to study the catalytic
mechanism, predict and calculate the structure and property of catalysts, and guide the synthesis of combustion catalysts and their
applications. Considering that green environment protection is the theme of social development and the energetic catalysts possess
dual advantages of energy and nanometer, investigation of the design and synthesis of green and insensitive composite energetic
catalysts through quantum chemical calculation shall become the research focus of combustion catalysts in the future.
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