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Nano-CuQ: Preparation with Different Morphologies and Catalytic
Performance for Thermal Decomposition of Ammonium Perchlorate

HENG Qiu-Li XIAO Feng LUO Jian-Min SUN Qing-Jun WANG Ji-De SU Xin-Tai*
(College of Chemistry and Chemical Engineering, Xinjiang University, Key Laboratory of Oil and
Gas Fine Chemicals, Educational Ministry of China, Urumqi 830046)

Abstract: Rod-shaped, spherical, shuttle-shaped and starfruit-like CuO nanopowders were prepared with a
sonochemical process and microwave-hydrothermal technique, respectively. X-ray diffraction(XRD) and transmission
electron microscopy (TEM) have been employed to characterize the products. The catalysis of the different
morphologies of nanocrystalline CuO powders on NH,C10, (AP) decomposition was investigated by thermal analysis.
The results show that CuO nanocrystals of different morphologies can all catalyze strongly the AP’'s decomposition.
The rod-shaped and spherical CuO nanopowders show better catalytic properties due to their smaller sizes. The
spherical CuO lowers the second thermal decomposition temperature of AP by 122 °C, and the temperature is
lowered by 124.4 °C for rod-shaped one. The low exothermic peak of AP decomposition disappears for both of

spherical and rod-shaped ones.
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Table 1 Products and their morphologies and sizes

n aon / ¢/ min P/W ¢/ min )
Sample Modifier . Morphology Size / nm
Neuso, (ultrosonic) (microwave) (microwave)

a PEG400, urea 4 20 409%(300 mL) 20 rod 50x10

b PEG400, urea 4 20 — — spherical 50

c PEG400, urea 4 20 20%(150 mL) 10 shuttle 100x10

d — 8 20 40%(150 mL) 20 starfruit-like 2000x100
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Fig.1 XRD patterns of CuO powders with different
morphologies
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Fig.2 TEM images of CuO powders with different morphologies

23 HELHH

TESRBEPER R h, REAAEN OH- 5 Cu® B K
Cu(OH)g /N T 4 Forp 47 71 119 4 4~ OH- Hefh
24 OH# 5 BKIE AL CuO, 5 305 1] A1 1] 1)
AR BEAN TR 2 B A A AR B CuO AR TEAS
) 7 1) b 2 KR S R AR ARG BT LB R T AN T
TEHAIK CuO FhiA,

FE 80 CH AR 1 | i3 R B 1 72  Cu(H,0)2—
Cu(OH),~CuO BEFEECFP Py 3 58 B, B 1k T[] {4
(Cu(OH)) M A K AR T BAs 74 CuO 1Y
arcRn ST TR B PR 28 AE B v v W 4 2K i

NCO™ + OH™ + H,0 — NH; + CO5 1)

J N G818 A L NH, SARTEIR R h =k T
—E MR T) IR AORURLIE BT R A 5 o
T YRR A A PEG400 #2511 218 Y
VEHT THBR 1 0K ] 0 A 1A 2R T ELAE 8 P 3k Y PR s
SNk R PEG4A00 1Y K i xfE LA s e T 1M 4 2
FERFURLF T, BRI T CuO b A il o) 2E | e 28

BT BRIEGIK CuO(E 2a),,

T K R R b H T IR e e S B AR
FH A5 7= I 50 K R R HLER 558 7 A AR K X )
W 2d AR | B Bk BN Jn HeAth 4y Bh 550 B4 4% 8
T AR EBBER CuO, XS5 AR 5 SR 3%
(), 3K 2 R 7 o I A A 1 TR e 4 1 BRE | CuO
A 1) T [ B 7K R S R Al ) IR ZOIB N T bk
AR CuO, A B PEG400 FIR R )5 | i T il
FUE T 07E R PEGA00 191 85 45 LU R 45 CuO
A RLTR R AR R, R T R R R R 1 K e O —
AR X — 7 TG KT RO AR FR T R
T Co™MECHIRE Ty, I MRAEE WP Y NH, DA KR A
1) OH 5 Cu*3aPEmCA, (F CuO MY I -25 fhad 72
BRI, I CuO BYTES A T Wi 9221 . 20%
T2 B TR AR TE R A2 35 K 9 oK 2 (1K1 2c)
TE 40915 I BB AR 38 /N 40 K A% (18] 2b)
2.4 % CuO X AP A4 fRRI AL E M

El 3 b4l AP M AEIES R CuO 1L 5 AP



5025 %

362 B MLtk
a: Rod Cuo+AP 336.1 1 exo
b: Spherical CuO+AP
c¢: Shuttle CuO+AP
d: Starfuit-like CuO+AP
e: Pure AP
341.9
3 b
&
~
S 3528 ¢
302.2
346.1 4605 d
c
100 200 300 400 500

Temperature / C

B3 4l AP RAFDESK CuO fiEMLS AP
AW DTA 2k
Fig.3 DTA curves of AP and the mixtures of AP and
CuO powders (CuO content is 2%)
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