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Fig.1 Design drawing of liquid-solid reaction system
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Fig.2 Photos of the reaction generator
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Fig.3 Schematic diagram of fiber optic time measurement system

1—porous nickel hydrazine nitrate, 2—igniter, 3—current
probe, 4—oscilloscope, 5—photoelectric converter, 6—optic
fiber
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Table 1 Detonation velocity of porous nickel hydrazine

nitrate(NHN) with different mass gain rate

mass gain 1, T T, Vp, Vp, Vo
rate/ % /em  /em  /ps /s /mes? /mes  /m-es”
25 1.69 1.70 8.71 11.80 1942.42 1437.30 1689.86
30 1.60 1.60 7.33 8.35 2184.20 1916.70 2050.50
35 1.59 1.59 6.25 7.69 2528.00 2072.20 2300.00
40 1.69 1.69 6.18 9.76 2735.56 1733.41 2234.49
50 1.61 1.61 27.35 19.93 587.12 805.81 696.47

Note: [; is the distance between A and Bj; [, is the distance between B and C;
v, is the time for the detonation wave travelling from A to B; v, is the
time for the detonation wave travelled from B to C; vp, is the mean
detonation velocity between A and B; vp, is the mean detonation ve-
locity between B and C; v is the mean detonation velocity of vp, and

vp. - A, B, C are three fiber seen from Fig.3.
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Fig.4 Microphotograph of the porous nickel hydrazine nitrate

with mass gain rate of 35%
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Table 2 Factors and levels of orthogonal test for in-situ prepa-

ration of porous NHN

A B C D

level ammonium nitrate hydrazine hydrate T
concentration concentration °C pH
/mol - L™ /mol - L™

1 0.064 0.128 50

2 0.128 0.192 60

3 0.192 0.256 65

4 0.256 0.320 70 10
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Table 3  Orthogonal test results of in-situ preparation for por-
ous NHN

mass gain rate

number A B Cc D 1%

1 1 1 1 1 11.21
2 1 2 2 2 23.00
3 1 3 3 3 30.19
4 1 4 4 4 19.83
5 2 1 2 3 26.98
6 2 2 1 4 7.51
7 2 3 4 1 32.22
8 2 4 3 2 23.24
9 3 1 3 4 35.11
10 3 2 4 3 30.08
11 3 3 1 2 17.99
12 3 4 2 1 25.43
13 4 1 4 2 26.69
14 4 2 3 1 22.27
15 4 3 2 4 34.51
16 4 4 1 3 22.96
K, 21.058 24.997 14.917 22.782

K, 22.488 20.715 27.480 22.730

K, 27.152 28.727 27.702 27.553

K, 26.608 22.865 27.205 24.240

R 6.094 8.012 12.785 4.823

R4 SEESIRIITE N

Table 4 Variance analysis of the orthogond test

sources of variation ss f F P

A 109.030 3 0.614 >0.05
B 139.992 3 0.788 >0.05
C 472.628 3 2.662 >0.05
D 61.389 3 0.346 >0.05

Note: ss is the sum of squares; fis the degree of freedom; P is the signifi-
cance; F is the ratio of the sum of squares of the average deviation
caused by the change of the factors of levels and the sum of squares of

average deviation of errors.
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In-situ Preparation of Porous Nickel Hydrazine Nitrate

CHEN Yang, LI Yan, ZHU Shun-guan
( School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The porous nickel hydrazine nitrate( NHN) was obtained by in-situ liquid-solid reaction of ammonium salt, hydrazine
hydrate and porous nickel under constant temperature in half-closed environment. The detonation velocities of NHN with different
mass increase rate were measured using optical fiber time measurement method. Results show detonation velocity is maximum
(about 2300 m - s™') when the mass increase rate ranges from 35% to 40% . The optimum reaction condition to obtain NHN with
high detonation velocity was investigated by orthogonal test. It is found when the concentration of hydrazine hydrate is
0.256 mol - L™
onation velocity of NHN reaches up to 2357-2499 m - s

and the concentration of ammonium nitrate 0. 192 mol - L™, and reaction temperature 65 °C and pH 9, the det-

’
-1

Key words: porous nickel; nickel hydrazine nitrate(NHN) ; liquid-solid reaction; in-situ preparation
CLC number: T)55; 061 Document code. A DOI: 10.11943/j.issn.1006-9941.2015.02.009

%(Lﬁle&'z&&'zs!eﬁk&yé

FRHE - MEE - wH K

Azxam s IR

(SEEMB) ERREAREFAREREZALR

BRFEARENRANERBANHRENATHT A EEZRE, GEREGRERT R A B WTE A" & &
MHEITRAE WAL — IREFERELRENF RN A (SN E T2 ETF TR AELRETLL
B EARET EREL RN E KA R LASTARNEHAERR, RRFH NI R, RAMXFRFHK
oo REBAWHH, KM EEEL T L2,

(ERAME)FER

CHINESE JOURNAL OF ENERGETIC MATERIALS bt A A 2015 % #2334 %24 (151-155)



