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[ABSTRACT] In order to explore the application prospects of nano-NiO as a catalyst in pyrotechnic agents, NiSO, -
6H,0 and NaOH were used as raw materials to prepare nano-NiO with good dispersion by solid-phase synthesis method. X-
ray diffractometer (XRD) and scanning electron microscope (SEM) were used to characterize the particle size and mor-
phology of the product. Thermal properties were studied by differential scanning calorimetry (DSC). Results show that the
prepared nano-NiO is in good agreement with the standard green nickel ore. The shape of the spherical NiO is uniform in
size, regular in morphology, and the average particle size is in the range of 30-40 nm. After addition of 3040 nm NiO to
the tungsten-based delay agent, the average burning velocity increased by 6. 1% and the standard deviation of the burning
velocity was 0.035 mm/s. The endothermic peak and two exothermic peaks for the tungsten deferred product in the DSC
measurement shift forward by 56 .2°C, 84 . 1°C, and 134.4 °C, respectively, indicating that the nano-NiO has significant
influence on the decomposition of the tungsten-based delayed charge.
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Tab. 1

delay composition( mass fraction)

Ingredients of the tungsten type

KCl04/  BaCrO4/ \%

2y % % % wime
1" 10 55 35 -
2" 10 55 35 38 4% NiO
3* 10 55 35 YK 4% NiO
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AT R 2, R 128 5.3 MPa, 73 4 XK
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Fig. 1 Profile structure of the delay body
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Fig.2 XRD pattern of nano-NiO
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Fig.3 SEM image of nano-NiO
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Tab.2 Test results of burning velocity

-1

mm ° s
B . — BAEARIHE
PR M AATIR .
gﬁ% km@v q:i/j%ﬁV {ﬁﬁ SV
1.562 1.453
1.492 1.572
#
1 1511 1484 1.523 0.044
1.553 1.562
1.618 1.512
1.506 1.525
#
2 1543 1.536 1.536 0.050
1.525 1.518
1.693 1.607
1.604 1.651
#
3 1.634 1,662 1.616 0.035
1.570 1.593
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Fig.4 DSC curves of three different kinds of

tungsten type delay composition
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Tab.3  Decomposition temperature

of the three samples

C

e
g}; AW SN B AR

1* 305.8 470.7 649.4

2# 305.6 482.7 717.1

3# 249.6 386.6 515.0
3 %8

1) Ll NiSO, - 6H,0 Il NaOH 2 J5URE, AT LAl 45
AU R SEEARIARAE 30 ~40 nm AY4HK NiO,

2) - 3E NiO REfE 3G I 7 4T 1 25 () R o, R
FEE 1 0.85% JAHEAR N 224 0. 050 mm/s, {H &
X HAR A AN B AE H

3) K NiO HEM8 BH 3 M i 5 429 28 4 30 245 1) 4%
B SEYRE 1.616 mm/s, AL R T 6. 1% , A
PREIR 228 0. 035 mm/s, H H G 2 2E 80 25 i #4p
il P T S i U S| IR A e R VR A TS R e ) S s TR
JE IR T 56.2 .84.1.134.4 °C
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