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Fig.1 Schematic diagram of experimental apparatus
1—agitator, 2—dispenser, 3—air compressor, 4—beaker,
5—ultrasonic vibration instrument, 6—atomizer,

7—storage device of NQ solution
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Table 1 The experimental conditions of spray crystallization
dosage of spray stirring

No. crystal control  Viopent © Vionsovent  pressure  speed
agent/% /MPa /r+ min™!

1 0.25 1:5 0.4 300

2 0.5 1:10 0.6 450

3 1 1:20 0.8 600
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b. non ultrasonic vibration
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c. enlarge SEM picture
B2 @RS NQIEA KM

Fig.2 Effect of ultrasonic oscillation on the appearance of NQ
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a. NQ without adding nitrate

c. mass fraction of nickel nitrate was 0.5%

d. mass fraction of nickel nitrate was 1%
B3 CRFESmA &S NQ [ SEM &
Fig.3 SEM images of NQ with different dosage of additives
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Fig.4 SEM images of NQ with different volume ratio of sol-

vent and non solvent
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Fig.5 SEM images of NQ with different spray pressures
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a. 300 r - min™

b. 600 r - min™'
6 R[AEREE R TR NQ 1Y SEM
Fig.6 SEM images of NQ with different stirring rates

3.8 NQ & XRD Bt 447
JRE NQ F A 418 T il 4 iU Bk NQ #5 XRD
B3 E 7 s,

spherical NQ
raw material NQ

0 10 20 30 40 50
201 ()

B 7 JsUR NQ FIEkIE AL NQ i XRD &%
Fig.7 XRD patterns of raw material NQ and spherical NQ
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Fig.8 DSC curves of raw material NQ and spherical NQ
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Preparation of High Bulk Density Spherical NQ by Spray Crystallization Method

WANG lJing-yu, BIAN Hong-li, LI Xiao-dong, YAN Xiang
(School of Chemical and Environment Engineering, North University of China, Taiyuan 030051, China)

Abstract: To improve the bulk density and fluidity of nitroguanidine( NQ) , spherical NQ crystal was prepared by spray crystalliza-
tion method using N-methyl pyrrolidone as the solvent of NQ, anhydrous ethanol as a nonsolvent, nickel nitrate as crystal control
agent. The optimal processing conditions of preparing high bulk density spherical NQ determined by single factor method were
room temperature, volume ratio of solvent and nonsolvent of 1 : 10; mass fraction of the crystal control agent, spray pressure,
bounce frequency and stirring speed were 0.5% , 0.6 MPa, 40 Hz and 450 r - min™', respectively; when spray finished, ultrason-
ic vibration should be continued for another 20 min. The optimal spherical NQ was analyzed by standard container method, scan-
ning electron microscopy(SEM) , differential scanning calorimetry (DSC) and X-ray diffraction( XRD ). The results show that the
prepared NQ is spherical and the bulk density is 1.232 g - cm™, which is improved by 0.943 g - cm™ compared with raw materi-
al NQ, decomposition temperature determined by DSC is 258.71 °C, which is improved by 8.03 °C compared with that of raw
material NQ.

Key words: nitroguanidine( NQ) ; spherical; spray crystallization method; bulk density
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