W10% 4 =1

2002 4 12 H

ENERGETIC MATERIALS

B M # Vol. 10, No.4

December, 2002

XEHS: 1006-9941(2002)04-0148-05

4

MARPITEERANUD I B E

(R AT

FLE, WHE,E R N4

& RO B 5%

7% 8

TNy
(MRETARZFRIHEE, LA ¥ K 210094)

WE: AL H ST 9K G I 4 )8 S A0 0T & e v Rk s SR & (AP) 1 4k 43 e 1 -
LRI T — o U &R ALY, 99K CuO B Ak s R e W 8, o Ak 3 % 5 H ) 4 O s R A
S H S8 . P o B BT B ERIE 440K CuO, fiE A T P SR ot , i AP 1Y i Wi 43 i W TR i A% 93. 19 °C,
SRR 590.12 ] - g  HEE 1420 ] - ¢! B4 5% Cu’' BYANK Fe, 0, Xt AP 43 B 4 4k 1%
PER KGR, AP (19 555 L W B JROR TS 29 35 CHEFE A 78 C i~ B ik 43 CZ £, /i
W B 2R AT Y 980.50 T - ¢ A 1230 ] - ¢ [l —Inid IE 4 IR A AL AR L, B g £ 5T g
4 E A b E T S, RERRAE Y 1L AP RS MFIER TR T 110 CZ 2, 0%

R E 1470 ) - g7,

REW: PARGTESIRAMAY; B2 wR

FEZES: 0614

}

1 5 §

A7 7] B BA B JE HE7E BOR AR O, O T B A
FIBABEPERE , ARV T Z M AR M RERY T7 1%
T o8 FH 2 AT 700 DU 52 3 1 3 22 790 R B P B 1Y e 1 ik
Ao BIRFE S REAA A AR B f A 2 T 0 4 0 ) R
R B YN 0 I T R B AR

o SR B (AP ) 10 52 45 [ AR 8 50 1) v RE AL
EAE AP R A 60% ~ 80% By L], KR T
XHEDE R PERE R OCH 2, JUHIE AP YR i 5 1
L5 4 TR R e DD AR G, DR L T SR R X AP
I fife 00 AR AL AR P RT BA £ 700 X AP 2R 4 20E 7R A A
(7€ S

AR AT OB AR /N B 3R T BUR R A 3 7 i Ti
JA T A MU S R R o TR E R S, BT 2
Pl gl oK Gk 4 TR S AL T A SR R A AR A T
{HBEAT SCRRAR 2D 412 18 48 K BB 0 45 1) A 5 88 3 1Y 2
eI W 4 T SR A W X 0 7R 1 AR T o T 4 K A R

%S A H#A : 2002-08-22; 1&[E HHJ: 2002-09-10

E&WHE: HEA LZE A5 H (J1800E004)

EE B : B (1965 - ), L, JFUl, fE BRI 1, 2Nk
E 24 FH 20 DK A A 00 B 11

MR8k s AL TERE

XERARIREG: A

114 Bole 45 FA9 X B R P I 11 2 M ML A1 22 A R 2 1 B 5
R 2 —"" o R 7 4R A5 % 4k B A R o AL ) A R
FeA I & T ARG — oo & Jm WY B e e
Jm A A N 22 o0 i U 4 TR AR A, SR A O3 B 8 T O
TENX AP BEAIE . ACRGMRIE T X9k
oad P 5 Jm A AL AP (AL S0 A

2 % B

AW TE BT F ) 99 K #1 KL Fe, O, . PbO (Bi, 0, , #%5 F
MR CuO ( Z R ZR K Fe, 0, U L Zouid I
sREAAPLEY 1L W2 a3 a4y
N A S 5 1 o

B AR %t Shimadzu DTA-TG-50 %I ( H
AP A ) AT E . AP KLY 100 pm, AP
FIHEAL R BT e 98 2 2, A0 A A AR B /N T 2 mg,
FHEHE %K 20 C - min "', B Y «-ALO,, HAR
LN, W 20 ml - min T RE R AR R R T 4R 4R
B,

3 ER5HR

MAR—TIEEBEENLDITAPR E L 5 #E
(]
B 1y AP ALAS [ il 286 94 0K % — oo i 9 < Jm SR Ak

3.1



%5 4 3]

B ICAFE . YR G W B AL W 0 T SR B AL R RE P S 149

YHRG WM DTA ik, B 1 KB (1) AP 93 it
A=A AR IR 43 % (350 CLATT) (TR
A (350 ~450 C ), (2) 44k Fe,0, PbO Bi,0, Fl
CuO X AP iy B 55835 B (24 244 °C) oWl @52, {2
o5 AP 43-fif 52 2 T R R I A A 0 L AV TR A
R (44K PbO BRAM) Lh e AP 43 fif 1) 2% 1k I B £ 1T,
R ) 2 v T i W I B T S L AR A3 R B Y
IR A R R 5 o XU X Se K — ol I 4 JE
A ALY RE A o b AL AP 19 0 M OF HOA SR m
AP HESEF] BB, o 9ok CuO (Y 4 b R0CR & W]
Bl AP SR R IR T R T2 85 C, oy i ik A
HEHEE 1300 ) - g7 ML, RATHE— B BF T AR
CuO [l £& J5 2% P25 #4 AN & 52 6 AP [ 4 1 43 i A

Mo
36473C  41165°C
20UCC - l\
a) AP+CuQO /A
@ {/ Y.

/ C 39282°C
wwso  © wocomg
é —i————bf’ 353.12°C //
2| (©APTPHO | BRC,

- ;T ) /,l
(d) AP+F&05 ﬁrfifiﬂ,/’
Tear 347.79°C 450.19°C
(e) AP ‘ B
ﬁ/zz&f)g C
100 200 300 400 500
C

B 1 9ok —ooid 4 m A LX) AP
HEAL S % 9 DTA ¢
Fig.1 DTA curves of AP decomposition by the nanocrystalline

mono-transition metal oxides catalyst
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Fig.2 DTA curves of AP decomposition by the nanocrystalline

CuO catalyst prepared by different methods
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catalyst with different size
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Study of Catalytic Activity of Nanocrystalline Transition Metal
Oxides on NH,CIlO,

LUO Yuan-xiang, LU Lu-de, WANG Xin, YANG Xu-jie, LIU Xiao-heng
(College of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract. Catalytic activity of nanocrystalline transition metal oxides on the decomposition of energetic
material NH,ClO, ( AP) is investigated by thermal analysis. Results indicated that the nanocrystalline
CuO powders have most strongly catalytic activities comparing with other mono-metal oxides. Moreover,
the catalytic activities of the nanocrystalline CuO powders on the decomposition of AP have relationship
with preparing methods and the microstructure of nanocrystalline CuO powders. Among them, the cataly-
sis of the spherical shape nanocrystal CuO powders with better dispersion on AP decomposition is the
strongest, and it can made the higher temperature peak of AP decomposition drop down 93.19 °C and
made thermal power rise to 1 420 J + ¢~' by 590.12 J - g~'. Nanocrystalline Fe,0, with doping with
Cu’" (5% ) can greatly enhance its catalytic activity on the decomposition of AP, and it made the higher
temperature peak of AP decomposition drop down 78 °C by 35 °C ( continuing dropping 43 °C ), and
made thermal power rise to 1 230 J + g 'by 980.50 J - g~'. Compared with mono-metal oxides, some
new multi-metal oxides have more strongly catalytic activities. Especially compound 1, it made the higher
temperature peak of AP decomposition drop down more 110°C and made thermal power rise to
1470 ] - g7 ".

Key words: nanocrystalline transition metal oxide; doping; NH,ClO, ; catalytic activity



