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Table 1 Particles accumulate distribution of HMX in water

d C(d) d C(d) d C(d)
G(d) G(d) G(d)

/nm /% /nm /% /nm /%
365.2 0 0 754.9 0 60 | 1560.1 O 60
390.1 O 0 806.4 0 60 | 1666.8 0 60
416.8 0 0 861.4 0 60 | 1780.3 23 64
445.2 25 5 920.1 0 60 | 1901.7 48 73
475.6 60 16 | 982.9 0 60 | 2031.5 74 86
508.0 100 34 | 1050.0 O 60 | 2170.1 50 95
542.7 83 50 | 1121.6 O 60 | 2318.2 25 100
579.7 47 58 | 1198.1 O 60 | 2476.3 0 100
619.3 0 60 | 1279.9 O 60 | 2645.3 0 100
661.5 0 60 | 1367.2 O 60 | 2825.7 0 100
706.6 0 60 | 1460.5 O 60 | 3018.5 0 100
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Table 2 Particles accumulate distribution of HMX in water

containing 10 % dispersant 1

d C(d) d C(d) C(d)
G(d) G(d) G(d)

/nm /% /nm /% /nm /%
68. 1 0 0 69.9 59 22 71.7 0 100
68.3 0 0 70.1 100 50 71.9 0 100
68.4 0 0 70.2 99 79 72.1 0 100
68.6 O 0 70.4 58 95 72.2 0 100
68.8 0 0 70.6 17 100 72.4 0 100
68.9 0 0 70.7 0 100 72.6 0 100
69. 1 0 0 70.9 0 100 72.7 0 100
69.2 0 0 71.1 0 100 72.9 0 100
69.4 0 0 71.2 0 100 73.1 0 100
69.6 0 0 71.4 0 100 73.2 0 100
69.7 18 5 71.6 0 100 73.4 0 100
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Table 3 Particles accumulate distribution of HMX in water

containing 2.5% dispersant 1
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Table 4 Particles accumulate distribution of HMX in water

containing dispersant 2

d C(d) d C(d) C(d)
6(d) G(d) G(d)

/nm /% /nm /% /nm /%
442.2 0 0 583.1 87 30 748.8 90 79
452.8 0 0 596.5 90 34 766.1 87 83
475.1 41 2 610.2 94 38 783.7 82 87
486.0 46 4 624.2 96 43 801.7 77 91
497.2 51 6 638.6 98 48 820.2 72 94
508.7 65 9 653.3 100 52 839.0 67 97
520.4 62 12 | 668.3 100 57 858.3 62 100
532.3 67 15 | 683.7 100 61 877.4 0 100
544.6 72 18 | 699.4 98 66 898.3 0 100
557.1 77 22 | 715.5 96 71 919.8 0 100
569.9 82 26 | 732.0 94 75 941.8 0 100
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Table 5 Particles accumulate distribution of HMX in water

containing dispersant 3

d C(d) d C(d) C(d)
G(d) G(d) G(d)

/nm /% /nm /nm /%
83.9 0 0 86. 1 94 43 88.3 0 100
84.1 0 0 86.3 9 54 88.5 0 100
84.3 0 0 86.4 100 o4 88.7 0 100
84.5 0 0 8.6 97 75 88.9 0 100
84.7 0 0 86.8 90 84 89.1 0 100
84.9 0 0 87.0 79 93 89.3 0 100
85.2 37 4 87.2 67 100 89.5 0 100
85.4 49 9 87.5 0 100 89.7 0 100
85.5 61 16 87.7 0 100 89.9 0 100
85.7 74 24 87.9 0 100 90.2 0 100
85.9 85 33 88.1 0 100 90.4 0 100
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d C(d) d C(d) C(d)
G(d) G(d) G(d)

/nm /% /nm /% /nm /%
66.6 0 0 68.4 46 17 70.0 0 100
66.8 0 0 68.5 64 27 70.2 0 100
66.9 0 0 68.6 82 40 70.4 0 100
67.1 0 0 68.8 95 56 70.5 0 100
67.2 0 0 68.9 100 72 70.7 0 100
67.4 0 0 69.1 95 87 70.8 0 100
67.6 0 0 69.2 82 100 71.0 0 100
67.8 4 1 69.4 0 100 71.2 0 100
67.9 9 2 69.6 0 100 71.3 0 100
68.1 17 5 69.7 0 100 71.5 0 100
68.2 29 10 69.9 0 100 71.7 0 100

T HMX (R EE 53 A 2 RO 53 A, HORE B8 73 A 3 3] 0
M 445.2 ~619.3 nm F11 780.3 ~2 318.2 nm, ki JF 4>
i Sa B4y 174.1 nm F1537.9 nm, H dy, 2508 nm,,
T R TR o R I, K VR R B A S I e
FR)/INRIURE %) 3 B 8 0P, /INURE 22 (8] 18 R Al 138 1)
JUZEREK, IR , By T 00 28 10 43 ORI AR AR A
B SR Y ORLZ 8] 08 3 TR ] 03, DA (S 785 /N S0k B
VRN UL AN TR

MFE 2 FIFR 3 HRlE H: FEK AR 10% Fil
2.5% 43 ER) 1 B G0, HMX B RE BE 43 A 24 5t Bl
Ay AT, HoR FE AT AT M 69.7 ~70.6 nm I 67. 8 ~
69.2 nm 7 E53AR 6 43504 0.9 nm R 1.4 nm, H
dso 739020 70. 1 nm H168.9 nm, X Z K A rHGH 1 5



14 i B AE 22 A9k g HMX (19 & 45

VTR, e X R AR S ) HMX J0RL ) 3R AT T
TR AN, 0 HIGR 1 ARG R TR R I RG L XA
SIS/ IN T UKL 22 [6] A P RORE B A4 ) LR, DT
FHCHMX PR T A& R B o 143 BIGR) A He BE X
HMX J0RE (1) BB AN 53 T2 7 A — S 52 ), 76 53 B
1 AR, IS B IS 1 HMX J0k: 3R 18 - AR K
S HIGR 1, J0RL T8 0 PR 5t i TR i G 1 5 28 Ry
S iR A P A5 UK B AR T 3 R A
B, it A A 3R 1 A M, B PR ASOREAE AP AR T L2
PR B IAYE A BURL T 5y TR, (H 2, 43 BIGH D B
ANBEXT HMX J0R: 58 210, X FE A F 5 HMX ks iy
SYHI (AR URE ) 7 AR AL SR T BTG T 7 i 1 43
P, S EOUBORLEE 3 A1 3858, Bt AZE 23 v, s B T 70 1
FI1 U EE R 2. 5% B 7™ b SERIORLAR /N, T AUREL BE
O AEETE AR 1 BV BE R 10% B H B T 7 i SRR
REARIE, T HAGORLBE 1 0 A 78

M4 AIE W TEK PG 2 BT,
HMX [P0 RE S A 52 B0 A, HURURE 3 A DA 4751 ~
858.3 nm K7 434 G5 A 383. 2 nm, H: dy, 2l 653.3 ~
658.3 nm, JEZEWETHAL B — /NG5 X & T4
O 2 FEoK TS 1R RE 22, 7E /K Th 43 BIGR) 4 40 T
AR, X HMX J50RE () 18 92 2L BB A%, TR B, [T 2R (R
A5 HOR W B E HMX 5060 9 2R 10, A F] T HMX 5
LB AN 4315, DTS 30 HMX JB0R: 858K 9 H 73 1
T

MRS Hrl & e Aok TR AR HIGR] 3R B0
T HMX KL FE J3 A1k B o3 A, HORLEE 4347 43 500

M 85.2 ~87.2 nm R E /3 AEE A 2.0 nm, H dg
86.4 nm, XK NS 3 G Tk, B HE R
Jei A HMX 0 9 2 10 A4 7 0 108 30 AR o0 A LG 4 i
F /N, SR HIGR 3 e IR Z0R5 52 O TH A s te 43
A1 /N FEZK I 40 808 3 FE A0 #8001 1 4+ 1
JEEREZE , X HMX FUk: (7 St HE 2 5] 1 22, A
M3 HIGR 3 AEAERT, HMX J50RE ) 45 550k A% FIASURE
SIAT YL OGN 1 AFTERT 22

S TR HORAFAE TS, H T3 HIOR) B ¥ il 1 R
AL, EATT HMX 50k 14 i 1A A Tl o 43 1807
TSRO i A 1 AT, 508G R T % HMIX J50R Y
TE Y A AR , AR 75 ) 15 B B 4l 1) HMIX J00KE

4 4 ®

(1) 2 BOR AR HMX b (A (4 Ry i B A L3R
PN

(2) TEIE AU BOE O BOR 2 F T, nl i &
HABURE BE 70 A B RS /NVT 100 nm (1) HMX AL

S 3k
(L] sRarfs, L. JURMRAIM]. K. TR
BiAR M kL, 1994 . 8 -24.
(2] RUE. FRF R & R K HIM]. dest:
By ol s it ,2002.
[3] Raymond Thorpe, William R Faeirheller. Development of
Processes for Reliable Detonator Grade Very Fine Second-

ary Explosive Powders[ R]. DE88-012863.

Preparation of HMX with Nanometer Particle Size and

Narrow Particle Distribution

HE De-chang, ZHENG Bo, TAN Zheng
(LAB of Prevent and Control of Explosion Disaster, Beijing Institute of Technology, Beijing 100081, China)

Abstract; HMX with nanometer particle size and narrow particle distribution was successfully prepared

by impinging method. The effects of different dispersants on particle size and particle size distribution

were studied in some detail. It is concluded that dispersant 1 and dispersant 2 can improve considerably

the particle distribution of HMX. In the presence of a suitable amount of dispersant 1,the obtained HMX

has a effective average particle diameter of 70. 1 nm and 68.9 nm,a particle distribution range of 0.9 nm

and 1.4 nm respectively.
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