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(HMPA) [1,4-T P& (BL) & PO A i 5708 B i 75 570 4k
VAR ZE R HEAT T AT, AR AR AR R A 2 3
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2.1 KF SR

HNS (42 99% ) , iy [ T 729 #EF 52 Be Ak T4
R 5T T $E 4, Dioxane, 43 A1 4, K HE T AR 45 Wk Ak 2
WA A RAH

X-5F &My R AT 5L (XRD ) , D8 Advance #I, 1[5
Bruker 2 &), Cu-K (A =1.54439 A) | JF FlH 7% 4 31
40 KV F1 40 mA B iE R4 20 il 5° ~50°, 4
£ 0.02°, HH A 0.1 s/step; HHliHE + W 8%
( SEM ), Carl Ultra 55 &, ff [F
Oberkochen, i d &8 3 kV; fEE NETZSCH 2\ &
STA 449C 4 [l A B A%, THR 2R 10.00 °C - min™;
4t 5t JWGB Sci& Tech Co. A H] ¥ JW-BK 300 #Y 0 [}
A, N, A BT, BET ( Brunauer-Emmett-Teller) J7 %
THEE I 1 FL, BJH ( Barrett-Joyner-Halenda) 5 i M
Qa2 7 = R D NG I S

FEVEVR = 4% B GIB772A 1997 ()R 245 S 55 J5 1% )
J7i% 601.2 WM. 254 50 mg, IR 5 kg,
IRBE B 19 °C AHXHRE (RH) R K T 60% 5 R4
JE AR BTV 602, 1 (1 B I . 428 A -2 - 2R - 24
#(90°-1.5 kg-3.92 MPa-30 mg) , 55 iE & 20 °C,
AHXTIEBE (RH) RN KT 54% 5 i K AE R, #ic 8y
FQ/HCZYP-13-2011 (A FL s A « o A% [B] Bt / L 25 / 24
= (0.5 mm-30000 pF-20 mg) # %R & 20 °C, #H %7
EAKRT 66% .
2.2 ZIiE
2.2.1 HNS/Dioxane &7 1L 41 89 % &

FREUS5 g HNS, 28 A 2254 1000 mL Dioxane
9 = B R JPHE = B oK P, 72 260 1+ min
A R BEFE, TR E 90 Cfifi Hog &V il . R i o8
IR ET hE IR BEIRFE Y (90 ~65 °C, 10 min;
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65 ~45 °C,30 min; 45 ~15 °C,100 min) , H b 75 %
% 50 CHE, 5l AZhE N 88 W Y # 75 4k 3, #8 75
20 min, BT R 15 CHRLENEHE 2 h, i ik 78 5
Brif, i i85 , 45 3 HNS/Dioxane # 5l {9 b 44 .
2.2.2 HNS/Dioxane i F4L ¥ JE L XRD £i&F4L

¥ HNS/Dioxane 7 F4k ¥ A XRD #£ &t , )
HEAL XRD @y hn#4 h fig i HNS/Dioxane i 51 fk ¥
TR, 18 2k 75 G0 R AL ) 26 5 00 Ak o 2 b i
AR AR AL, JE A XRD FHE R 0.2 °C - 7 I
TR L1,

1 JEf; XRD FHREEEF

Table 1  Heating/cooling temperature procedure for In-situ XRD
No. temperature/°C delay time/s
1 30 600
2 50 1200
3 60 1200
4 65 1200
5 70 1200
6 75 1200
7 80 1200
8 85 1200
9 90 1200
10 30 600
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Wik s 18 350.6 CAH — DM@, 5 E0R HNS
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Yk T R R HNS 5 Dioxane 2 8] (1941 H.
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Fig.1 DSC curves of raw HNS and HNS/Dioxane solvate
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Fig.2 XRD patterns of HNS/dioxane solvate in the process of
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a. raw HNS
3 5B HNS (HNS/Dioxane #5 4k 95 12 #5570 4L HNS 19 SEM [&]
Fig.3 SEM images of raw HNS, HNS/Dioxane solvate and desolvated HNS
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b. HNS/Dioxane solvate
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c. desolvated HNS
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Fig.4 Adsorption and desorption isothermal curves of raw
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3.5 MEBERIE

97 43 M JEORE HNS FiE A7 XRD 25 3% #1146 )5 1
HNS 22 2 PEfg , XF I RE Ik I i | B8 452 )2 B e vl K A6
JREE AT TR, S R 2

F 2 th, JFEoE HNS M % m R Hy
109.3 cm, 1fij 5. XRD E#EFIL I ) HNS He ik % &
Hso oA 29.9 cm, Ui B HEE B I 28 #2 v , FL R A vl g J&
HNS/Dioxane ¥ 7 b ) 2 % FI AL J& , HNS & 14 3% 1
5N EBEE A TR IE B T 5 & FLAR 7 vl it B R 5 T R
OSSP ECH B AS DIBE & s 7R R AR R T A
B HNS EZ I B4 0.896 ), 1 K& ML 5 1
HNS U RE R 0.413 ), Tl AR R FRAR T —2F,
Ui B A E JEORE HNS 25355 b J5 1 HNS X il kA
R A AR T R R R UL T R R E 1
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36% , 1M 2 AL IS 9 HNS S 12% GRS 1 H B #5088
BEAR FEIEORE HNS A7 B B AR, [ it , AT 3 2o 4 25 19
TR W 25 0 RV A X K 24 00 TRl A AT TR, DT AT
R0 HB R R K 245 068 A [ SR 38818 A [ g g R

F 2 JURE HNS F1 5 R Ak HNS $i5 7 B 452 70 i K A0 B
Table 2 Impact, frication and electrostatic spark sensitivity of
raw HNS and desolvated HNS

impact friction electrostatic
sample sensitivity sensitivity spark sensitivity

Hso/cm P/% Vs /kV Eso/)
raw HNS 109.3 36 7.73 0.896
desolvated HNS ~ 29.9 12 5.25 0.413
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Microstructure and Performance in the Desolvation Process of HNS /Dioxane Solvate by In-situ XRD Method

ZHANG Hong-li'*, LIU Yu®, LI Shi-chun’, YANG Shi-yuan' , LI Jin-shan'
(1. School of Material Science and Engineering , Southwest University of Science and Technology, Mianyang 621010, China; 2. Institute of Chemical Materials,
CAEP, Mianyang 621999, China)

Abstract. The crystal structure of the solvate formed by explosive and solvent is very unstable, and it is easy to transfer to explosive
crystal with the removal of the solvent molecules under certain conditions. To investigate the changes of microstructure and proper-
ties of hexanitrostilbene(HNS) /1 ,4-dioxane( Dioxane) solvate in the process of rapid desolvation, the desolvation way of in-situ
pyrolysis to sovent by in-situ X-ray powder diffraction( XRD) made the solvate decompose and a preliminary study of the micro-
structure change and macro performance were performed. Results show that the desolvation of HNS/Dioxane solvate can be real-
ized by in-situ XRD technique and the obtained HNS has microcrystal cluster and fine porous structure. Compared with conven-
tional HNS, the surface area of desolvated HNS significantly increases from 1.6 m” - g™'(raw HNS) t0 3.7 m® « g™'. The value of
characteristic drop height H,, of impact sensitivity decreases from 109.3 cm for raw HNS to 28.9 cm for desolvated HNS, and the
value of energy required for initiation E,, of electrostatic spark sensitivity decreases from 0.896 ] for raw HNS to 0.413 ] for desol-
vated HNS. The value of explosion probability point P of friction sensitivity decreases from 36% for raw HNS to 12% for desolvated
HNS, revealing that the fast desolvation method of explosive of the solvate not only can obtain micro/nano porous HNS but also
can effectively improve the response to different stimuli.
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