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Fig.2 Schematic diagram of the vacuum freeze dryer

HRYEE 2 Frs, RDX HL25 % T, & Sei it
VS RGNS TR R B T 140 R4 RDX JROKH
URGS BT A | PR A (B V2 BE a8 502 BF ) HEA 7R
M, MK E — R, S RG] TR
FEF K AR L2 | 7 — 8 B8 5 P K2R R
F N RDX [ A2 ok il a8 S i TR AR N
IKFEAAMAR, Bkt i A VKR 25, 17 RDX R 85 78 14
ZERT R UK R E TR S A 2 AR, 2 H R
Ao VKEEFHERTZM G 518 RDX JBEE T R
Pl TR TR EE SRy T BG4 TR (]
WX RDX #EAT 38 2 I (R G 41 .
TR R IR E <40°C T kAT,

2.3 RDXAEFRIZRRE

RDX HBL— Tk — ¥ Bk 25 TR — FHE T4 —
ST — R
2.4 RDX FTE#HIBEKREHEKRNF X

— BB RGEB 41 RDX 8 il 5 /K BT i o Bk
<1.0% ™ Al A 2 7K 5 540 B0R I 3k
SR HI MCT330 BY3 21 407K 43I0 12 % ¥ ( #h 3E [ PSC
oEVAETR) g vERR R RS 2 5, I T A
RDX T4 i 2 K 5 A3 A P A 7
3 RDX RFTHRIXWERKITIE
3.1 RDXAFETRIZEHEME
3.1.1 RDX #l&BFHF

g HAYRE N T [ € RDX il i, AMEAE 28 4%
PERIEATFHE TR I SAE TR A R, )
FERh B2 FHERIRE i 25 5 R S5 e an SR 15 1211,
DR 9% T REVEURIEH ], AR AR = kR Y IR I T
Z I A O RN AR B (] A S

1) BRI A E R ARSI T, Bk
T B TR TR RS LR 1,

A1 TRAE BT A TR ) %

Tab.1 Effect of freeze temperature on the
sublimation drying time
TR/ °C THE T H T ] /h FE R RES 1 00
-20 8 ANRESE R
-40 10 RESE A ARE
- 60 13 AESE TR

AR 1 R, R AR AR R R A, TR T
PRI A, HIRIRE & T - 40°C, & 5 51k
RDX il i AN B8 58 42 VR 22, FHA2 il o SR o 141 3R R
% B, AE TR BE N A —40°C

2) TREREFA], A fd RDX i 0 45 30 43 58 4
A% R RDX il it 9 3 B2 38 3 100 W BE ( —40°C)
JEPRHE 2h 22, A PR T /N T 2h, 2 51 g
AL AFTHAE
3.1.2 SRR (HKER) BITL

PR EEARTE RDX il it PR 1K 31 191 R Ui 32 1) -4y
Fivs . RIS R SR EE AR R - 60°C T, LLEGE A
FHEES AR TR ZE PRI KR 2, BRI
B MIF IR 2 5 — B R Ee BI R T45 0o 1k R 4R
LRTE -60°C LA
3.1.3 RDX #l@mpyFEF1E

FHAE TR VR T ) 2 FE O 3 1y 2
RDX Pk e () vkl ok FH AT L Bk, ZORFEFAET
PRI, — 7 T BRI B K 28 e , TR A P



<18 - & B #% #F Explosive Materials

5542 B 3 )

F TR T ZOR AR 28R ; 75 — 7 T B 7 L AN K
PRAEAE 35 T AR BT 10 B e TR R 5
A, AR I FERE T RDX il JE B A 3 i)
BOR, I, THE T B E 3 MR ESE, TR
AN LS B ARG B RDXC il it SR
1) F28 FERE . 1% B av 15 B B i I
( —60%C) J TR B2 FTIF TR A 51 Bk ds 2
[ AL A5 1, 28— E A (15 ~20min) |, T4RAH N Y
B2 FERLBEIAE] 10 ~ 15Pa, R HER N Y 45 A 5
5 ~10Pa, JL78 S FIELZS BT 1HT T BB ) — EfF
PRI PR
MBEFERY A E % )8, 1K L 20Pa 10Pa  5Pa
3 2l ELAS B, FE AR R ARG (- 10°C) 7, % 3
A [R] 55 7K S5t 8 0 JORIRH ] 5 9 RDX SRR i
AT BV VR T IR , B 5T R AR LS BE X TR R
I ] A S R A R AR 2,
&2 FRAAZ ST R 60
Tab.2 Effect of drying-box vacuum on the

sublimation drying time

RDX %k T A H et FhAET J:
il s %5 [/ Pa MR/ C I E]/h
1 it 5 -10 8
2 it 10 -10 10
34t 20 -10 13

OrMTER 2 LA, LS (IR D) U, THE A R
FEmHB/D, (HFE 2S5 E <S5Pa i, XF I &0 T8R4
=, I, BB H A 10Pa Zify

2) AR BER S o TEAH ) A8 BE SR E R Al
IRBESTHIR - 20°C | - 10°C ,0°C, *F 3 HEARTR & 7K
JB i 3 BRI ] 5T 6 19 RDX HORHH] i 64T B 25 1%
PR B SR R BE X THAE T R ) A s, 3K
BEE R 3,

K3 AR XTI A TR A I 69 % R
Tab.3 Effect of shelf temperature on the

sublimation drying time

RDX % Tt THAEE FHAETI
il i M/ C 23 /Pa A E]/h
1At 0 10 8
2 4it -10 10 10
34t -20 10 13

SYHTER 3 AT, HA AR R ERAL , T TR AR R
Z ., SCH R AR BT 0°C, & 51 RDX
il S A, AR TS, THE TR R A
E AR B - 10°C

3)RDX il it JEBE A 7 . RDX i i J52 JBE X T4
B3k N vl i N N N T E2Y /A= W ]
B,
t=K"’ (1)
0 gIFE] g K Rl RS mm,
TEAH R) 23 B R R A RE 257, X 3 4HEAH
[7i) 5% 7K J5 ko3 BORUAR [] B2 9 RDX SRk ot 2647
ELAS Y UR T MR 5 4% RDX il i J5E B X6 T8 1 JA i 1]
IEEI , IAEREE R IR 4,
&4 RDX 4 & B x4 TR AT A 69 % vl
Tab.4  Effect of the thickness of RDX product

on the sublimation drying time

RDX EiE THRAHE RDX filf  FHETR
il i WE/C ZEEE/Pa JBE/mm HHE/h
1 ik -10 10 3 10

2 4it -10 10 6 12
34t -10 10 10 15

BT 4 ATAL, TRRAR Y RDX il i 5 BEECR
THETHRFERRZ . THET S RS 1S RDX 6] 5
JEJE O <3mm, il i JFEREANFLE R

P, THE 1R A 1 2 1R AR B - 10°C,
BEAE J7 (075 ) 10Pa 2247, RDX il i 52
3mm, THEIFE] 10h, 25 T4 N Y T5 ) FIve BE4%
(M HT , BLYEFR A AZ I RS — B Be T4 (T
TR ) AR, RIVRTRG A — I BT R (AT T4 .
3.1.4 RDX @I T 13

RDX b A g ok b THE 1S BN &
BT V223 (B ik B A D BEBR A IR VR 2
IKGY  SEHT TR 28> RDX HRAR IR R ES 7K
Sy LR BGA R < 1%, AR T HBY
B

AEAH [) L2 38 AR [) il i R 88 26 AF 1, % 3 41t
AR 5 7K o ORI [+) i 4 RDXC R il i 22k
Fr RSV URTI , 75 SR AL 3 X gk BT 1 442 15 1] £
SN, IR R LS,

K5 HAMIR X AT TR A R e
Tab.5 Effect of shelf temperature on

analysis drying time

RDX % e THeAE fi# BT T4
il i B/ B/ Pa B[]k
1 it 20 10 8
2 it 40 10 6
34t 60 10 5

OIMTEE S AR, A AR R R AT T R R I



2013 46 H

FRAN RDX A ELZS 1R VR THREORDITE AP EIHRAE <19 -

b ARSI AN B I 2 G A fE R
PR, A AT T 48 0o A8 55 R B2 O 40°C . 4 RDX il
ot ik EE 2 AT AR T B, R T R TR
3.1.5 RDX &TFzk

TEWG S K B 43 B 75% B9 40 RDX oK)
2kg, HATRUR TR, W€ B il T 2550 B T 148 &
JI(FLZs ) RDX il SRR et B | v A
BERT AR T iE SR T ok, 15 5] RDX T IR, WA 3,
40 B BT

A/ C

RDX{
0] T ARBEE

"3 46 8 10 12 1416 18
i 1) /h
(a)

2 ol N
m TFARAT I B
2 4 6 8 10 12 14 16 18
B[/
(b)

() Vo BEA R B ] (1) 75 4k
(b) T4 225 B B IS ) 5725
El3 RDX AT Tz

Fig.3 Vacuum freeze-drying process curve for RDX
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Fig.4  Photograph of RDX after vacuum freeze-drying
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Fig.7 Microscopic photograph of RDX after
water bath drying ( magnification of 400)
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Study on Vacuum Freeze-drying Technology for the Superfine RDX Powder
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(Jiangsu Nanjing, 210094 )
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[ ABSTRACT]

In order to prevent the superfine RDX powders from agglomeration after drying and to ensure the safety of

the drying process, the vacuum freeze drying method was adopted for the drying of the superfine RDX slurry. The operation

principles of vacuum freeze-drying machine were expounded in detail. The influence factors for the RDX drying efficiency

was studied through the vacuum freeze drying experiment of the superfine RDX and corresponding RDX vacuum freeze-dr-

ying process curve was obtained. The suitable RDX vacuum freeze-drying conditions were determined as RDX product

thickness<3mm, the pre-freezing temperature of — 40°C, the pre-freezing time of 2h, the condenser temperature of

—60°C , the pressure( vacuum) of dryer of 10Pa, the sublimation process temperature of —10°C, the parsing process tem-

perature of 40°C , and total drying time of 19h. The experiment results showed that under suitable process conditions, the

RDX vacuum freeze-drying process was safely and stably controlled. The vacuum freeze-dried superfine RDX powder having

a moisture content of <0.51% and no agglomeration is porous and easy to be dispersed.
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