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[ ABSTRACT]

average grading, wide particle size distribution, and unsatisfied crystal regularity. And NQ with acicular crystal is not

Military powdery nitroguanidine (NQ) manufactured by spray crystallization process often appears thick

suitable for application in propellants. To improve the quality of military powdery NQ, crystallization properties, principle
of crystal transformation and crystallization process conditions of NQ were analyzed and studied. Vacuum crystallization was
used to replace spray crystallization in powdery NQ production. The results show that, with appropriate inhibitors such as
ploy vinyl alcohol and dispersants such as sodium dodecyl benzene sulfonate, crystal transformation of NQ from needle-like
to rod-like could be modified effectively by controlling the concentration of NQ solution. When inhibitor mass fraction is
0.05% -0.08% , dispersant mass fraction is 0. 1% , crystallization vacuum is 0. 096 MPa, and crystallization temperature is
33 °C, the rod-like NQ crystal with an average particle size less than 3.3 pum can be obtained with the direct spraying flash

distillation method.
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Tab.1 Mechanical properties of two propellants with different NQ crystal at different temperatures
25 B 50 C 20 C -40 C
PUESREE/MPa JES%/%  PUESREE/MPa  JE40%/%  HUEME/MPa R4/ %
E1MR o FUAS AT 21.77 14.00 21.97 16.30 152.01 0. 00 ( ¥3ii)
PRIR B U HEAT 23.14 21.50 22.36 20.20 111.41 13.70
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Tab.2  Solubility of NQ in water

RE/C 0 10 15 20
BRI/ g 0.14 0.16 0.22 0.28
BE/C 25 30 40 50 100

WIRE/e  0.35 0.48  0.75 1.18  10.36
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Fig.1 Experimental schematic of the vacuum

crystallization device
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Fig.2 Comparison of particle size distribution curves of NQ
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Tab.3 Vacuum crystallization experimental results of NQ

vk T %M SH L/ HLEE 3 A/ %o T
FLZS WS/ MPa 45 SR EE/°C pm 1.0~2.0 um 2.0 ~3.0 pm  >5.0 pm

-1 0.096 ~0.090 33

k-2 0.096 ~0.090 33 4.3 25.25 43.25 31.50

R3 0.096 ~0.090 33 2.2 54.92 48.08

K4 0.096 ~0.080 33 2.9 39.80 48.80 11.40 kS

k-5 0.096 ~0.090 33 2.4 2 bk

K6 0.096 ~0.090 33 3.5

k-7 0.096 ~0.090 33 3.0

R-8 0.096 ~0.090 33 3.0

R9 0.096 ~0.090 33 2.9

iR-10 0.096 ~0.090 33 2.2

R-11 0.096 ~0.093 36 1.0 64.28 12.50 23.31 .

i®-12 0.096 ~0.093 36 2.2 63.50 21.10 15.40 %Ff*ﬁ*iﬁ

13 0.096 ~0. 093 36 2.1 59.80 23.20 17.00 “”ﬁggﬂ

it-14 0.096 ~0.093 36 2.4 )

iK-15 0.096 ~0.093 36 2.1

ik-16 0.096 ~0.093 36 2.2
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Fig.4  NQ produced by spray crystallization
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Tab.4 Effects of PVA specifications and PVA

concentration on NQ crystal morphology

PVA I 45 P

K g R W R AT
(4 om
7ZK-1  07-88 0.03 34 3.0 #BaER
ZK2  07-88 0.05 36 2.5 (220N
ZK-3  08-88 0.05 35 3.2 E3N
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o /
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o /
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Tab.5 Effects of NQ concentration
on crystal shape of NQ
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itk BE/C BHABU% FE/pum BRI
7ZK-8 98 4 2.6 22N
ZK9 98 5 2.4 227N I
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ZK-14 98 8 3.2 [Z3/N 4t
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