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Fig.1 Schematic diagram of the recrystallization procedure
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Fig.2 Particle size and size distribution of HNS-IV
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Fig.3 SEM photographs of HNS recrystallized from different solvents
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Table 1 Effects of different solvents on particle size of HNS
solvent average particle size/pm
dimethylformamide ( DMF) 0.601
concentrated nitric acid (HNO; ) 0.790
dimethyl sulfoxide ( DMSO) 0.910

R 2 AR AT HNS-IV ORI (1952 1

Table 2 Effects of different anti-solvents on particle size of HNS

anti-solvent average particle size/pm
H,O 0.601
methanol (CH,OH) 9.198
1, 4-dioxane (C,H;0O,) 5.000
CH,OH : H,0 =1 :1 1.140
C,H;0, : H,0=1:1 2.950

c. DMSO( x20000)
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Fig.4 SEM photographs of HNS recrystallized from different anti-solvents

SCUG A LW Dhali CH,OH Sy 3R ¥ %1 ir 15 iy
(& 4b) JRLFERK, a8 AR, 2 fa B 8, 3 ] B 4
s LAal C,H, O, Sy JE ¥ 50 B 45 d R kL B2 45 K (8]
dc) ORI 4y, BB MK EHIR; CH,OH - H,0 =
T VR AR RIS AR (B 4d) R0 BE B0/ 0 A 3078
an A FROEIR, R BOLN , R CH0,
H,O =1 :1 3% Ml (& 4e), F ¥y ki 45 42 4l
C,H,O, B/ ABAFFER MBS s VL H,O Ry R w1 i
i im R (B 4a) R A2 e/ o A B 20, R Dl
IR o H, O g AR 500 BT A5 & 1AORE B2 /N HLA g 2 7%
JEIE B AR
3.3 BEREF

UG JEURE A 45 S P HINS Ak (K] 5a) ,
TEH H,O phE i = s, FHAS 6] Uk o 3 00 a2F A7 1k
WA R WAL 3 M S5,

S ek W DL CH, OH SRy iskys 7, ir 15 6 1
IR GG i (B 5b) I M BOLH P BRI I
M7 L CH,O, PRI A, BT i3k + 8 K AR
i (B 50) RARIEHR K, & C,H,0, 5 HNS 12
G g CoH,O, Ve 5 M CH,OH ¥ (&l 5d)
ST LA 285 W 4 il REAR B/ o

CHINESE JOURNAL OF ENERGETIC MATERIALS

3.4 FTHRAX

E A TER R R T HNS 7, 2 U P s T
R =l (20 °C) BT IR B E 65 °C, DU ER &
7 i R K G FNER B TR SRR AR LR 4 TN 6

F 3 YRERVERIXT HNS-IV RLAZ (15 1R
Table 3
HNS

Effects of different wash solvents on particle size of

wash solvent average particle size/pum

HNS original particles 0.407
CH, OH 0.601
C,H,0, 11.149
C,Hz0,-CH, OH 3.379

F4 TR EX HNS-IV LS 1 5
Table 4
HNS

Effects of different drying methods on particle size of

drying method average particle size/pm

HNS original particles 0.407
20 °C in air, 48 h 0.714
20 °C in vacuum, 48 h 0.556
65 °C, 8h 2.108
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Fig.5 SEM photographs of HNS recrystallized from different

wash solvents
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a. 20 °C in air,48 h ( x15000)

c. 65 °C,8 h ( x15000)
6 T HRT7 0 HNS-IV i (T 59 52 i
Fig. 6  SEM photographs of HNS prepared by different drying

methods
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Table 5 Effect of temperature on particle size of HNS
t/eorgperature 70 80 90 100 110 120

average particle size

3.741  0.924 0.687 0.647 0.581 0.502
/pm
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Table 6  Effect of solvent amount on particle size of HNS

HNS/mL - g ™' 20 25 30 40 50

average particle size/ym  3.700 ~ 1.350  0.647 0.525  0.575
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Table 7  Effect of anti-solvent amount on particle size of HNS

HNS

- 100 150 200 250 300 350
/mL - g

average particle

. 1.781 0.803 0.601 0.578 0.647 0.662
size/pm
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Table 8  Effect of OP-10 amount on particle size of HNS

OP-10 amount/g 0 1 3 5 7 9
average particle size | 42 904 0647 0.476 0.612 0.797
/pm
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Preparation, Particle Size and Crystal Control of HNS-IV

SHANG Yan, YE Zhi-hu, WANG You-bing, LI Ya-nan, WANG Bo-zhou
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract. Ultra-fine 2,2’,4 4’ 6,6'-hexanitorstilbene (HNS-IV) was prepared by using solvent/anti-solvent recrystallization method.
The effects of solvent factors, drying methods and process parameters, such as different solvents, anti-solvents, washing solvents,
temperature,drying methods on the particle size, particle size distribution and morphology of HNS,were investigated. Results show
that suitable solvents as follows: dimethylformamide( DMF) was solvent,and H,O was anti-solvent and methanol was wash solvent.
The particle size and size distribution can be controled by verifying the amount of solvent, amount of anti-solvent, amount of
surfactant,temperature and drying methods. Crystal appearance of HNS is smooth with particle size from 0.5 um to 1.0 um.

Key words: physical chemistry; ultra-fine 2,2',4,4',6, 6'-hexanitorstilbene ( HNS-IV) ; solvent/anti-solvent recrystallization;
particle size; crystal

CLC number: TJ55; O64 Document code: A DOI: 10.3969/j.issn.1006-9941.2011.03.013

Chinese Journal of Energetic Materials, Vol. 19, No.3, 2011(299 —304) 2

I‘A}
b
oo

A www. energetic-materials. org. cn



