2016 4£ 8 A BRABF LRI R 2 55 .35

doi:10. 3969/j. issn. 1001-8352. 2016. 04. 008

ERSBERERBIESHT

FapaEt sk RY fke® b BY R4as?
DO HFELIKRFAIFERGTHET,210094)
@4 AL 5 T Ak 45 A A PR 5] (H A & 4%, 730900)

% J& Fa

[ ] SRATE MBI BOR R A BB R BOR LEAFSE 1 R4 (RDX) B BE IR SRR I B B He 8l g 2Rl . %
58 T AN RIVEB AT USRI L s ) 3t B 25 Xk RIDX 6 L 5 T4 5 7 D0 0 4 o R ) 2 i LA 5 e el e 2 A e 4 07 5K
T RDX BEURIKERIE R A 8h 11270 L T AR BB 12 B R TR B R A RS AL RE . 45 RRIT RS
P B IKBR AR T H LR R SRR AR 52 M7 3R B BE R IR IR I R 2 B — 2l a2 ROz, EL o RUE R R LT 1k

fi£12. 221 kJ/mol , T8 P e 15 O R MLIE AL AE 7. 105 kJ/mol , BB A BRI TE 45 5 ; 7F HB A SR IR R 1 AR AR &

A RDX W4 F 45 FARAE B REHA
[ & ]
[355 ] TI5S

Ell

il

R4 (1,3, 5-trinitro-1, 3, 5-triazacyclohexane ,
fA PR RDX) s —Fh PEREDL R 19 5B kE 24, )2
TR A A L TF R B I AR A [ R
LUFIE, RDX A4 T BALHE A i B AL 45 A
VEURIRIR TR A R AR AT Ho, f1 T RDX
1) i A T o v B A R M BB AR KT A, ANy
TR TH 5k B A RE IR, 1T HL A BRI Y RDX fh A, 8
SALEWGR SR . 7F RDX WA A7 (TS A v,
XL B AN R 2 52 RDX 7= & 8 PN AR 25 A4 b
AN, SRR AL EFH T B WREL
LA UER KRR T B X T58 3% RDX A7 L2 BA
FEE X, RDX BYSEPRIKIR T. 2, Se A A K B¢
FKH RDX B PR IIE 70 R 1 , /K DR =00, TR i
PRRIMAIKS FEIR . K51 0.2 ~0.4 MPa (175
PRI BE 6 A VRO T Bk, SRR Ml ™
Horpr R HER A PR RDX A =il ad A2 v i
BTz —,

PRAERY RDX AR e A vy AR i R+ U
WL ZORIKER RDX AP i R b i R IR . B 75
Ve R B D4R A X RDX 255 BER R 18 1 DK iR
20 AR TR R T 2L, B A ORI TS s
DREFER RS

EF B T RDX H HLVE IR IR o 72 5
PP VRIR RS AR, 2 0T LA TR LR R T S

* UgFSHHA:2015-11-10

TR (RDX) s PRI MR TR 705 7 5 3 022 il AL g

AR T S RDX SRR 2 1 R () 2 M i 3 |
ST AR T AR 12 AR S S RDX K
i T 2085 R M ek S (AL Il

1 REEHS

1.1 RSN

LEFEA (HA) | arbral, B 258 Bk A0 A
RS KA R (it o % 98% ), o3BT 4, [E1 2
LR A BR 2 7 NaOH |, 20 At | [ 245 48 [ 4k
SR FRA T BBk, o3 A el bl — % A
FRSH]

FE P I RN e B R A AR A BR A F
ARG TR I A AL Rk A%, DF-1 Y RV R AY
ar A BRA R R OREEE 0.000 1 g, PHIBU A
BT 2 A, LIRS A BR A F]
1.2 R

RDX VEHIK R 50 5w aniEl 1 frs, RS
B8 FE A% — € B G Y S R RDX, VR IE &
FLAS U8 53 B8 IR DE PR, H— 7 = A B,
—E M B NaOH 522 , 19 31 38 00T 25 i R 1)
JEHEHRBE ¢ BU— & it m B9EDE, 250 A —
B TR N 2 B ERFE R, H NaOH A
HE bR (1) IR R Y BT i 44K
_e(V, = V,) x0.063

m

S UE TP IR T 0 B, % sm AUEDEE

S

x100% , (1)

YEB T 20805 (1990 — ) &, L5 A, EEA S READRHYRTS . E-mail :10930@ 126. com



- 36 - & B #% #F Explosive Materials

5545 B 4 )

HRRYER

PR

ny

. *J'I I';,_1'I \
|-

Ef

T

—
| S

&

1 — BB 52 - M BEREF 53 - I 4 — fE4k;5 - ik 6 - BB
7 - SR8 — BE ST BRI .9 — WE 510 - M IBERY ;11 — AT IR,
F1 e R

Fig. 1

g ;¢ A NaOH PRUEVS M SRRt e B L o/ Ly V), A5 1
S TR 2 NaOH FRifE S W AR TR mL; V, R i &
UEDEITTE ZE NaOH FRUEA AR, mL,
2 #HR5ITR
2.1 RDX EMEFRSEBERENEEEILIXIE
2.1.1 #&EL

B 2 IR R 30 C L Pk ST R 35 min £
T, BT KRS S ERRRDX W L (g/g) X & BLYE 4
B PR R VAR KR ) T o ot A S SR, VAR [ L
KISF, UEIFrh R 1Y Jo7 5 53 H502 Wik )N 5t 11 £
VR L3 I B — g {E R, AR SEaN IR, E AT
VIR A RDX fib A Z (B A R 1Y oL it 7 Ak 280 3 T
—E MPERRAS B0 i i o BB AN R KT
FESEBR B A s AR v, 2 B B U T AR 2 Y Ak B
S AR DGR, Wi RIS X PRI K i AN R

08 —= RS
07k —— HE YRS
£ 06f
ﬁ 0.5_-
mﬁ 0.4_-
W= 03
g of
01f
of . , .
1 2 3 4
W[ E

P2 I B R o P e U
R o 73 B
Fig.2 Effect of liquid-solid ratio on the mass fraction of

acid in conventional washing and ultrasonic washing

Schematic diagram of the experimental apparatus
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conventional washing and ultrasonic washing
2.1.3 BEikETIE
P4 2 H o 2 PRURIRIE D 20 CA&F T,
AN [RI 6 BN TR 68 AL ¢ 5 7 R AR K I 1o A P P



2016 4 8 H BRABF LRI R 2 55 <37 -

o B 4 S B B, — R O 1 0 5ot

wsl L Tt WV TR0 0 2 S T 4 B e U

o | P ) S AR I P B R AR S S e ]
£ oop T BV 24 8 74 0 246 10 TR P AR 1) 68
B 04 BRI MR 25 LR P 2 7 b o e o VL Y
& o2l FWL B K RDX J0RL A L FE/EH , ff RDX fhik
o Ve TR LT R LR TR A/ BRI 0 1 I o

0 20 40 60 8 100 120 140
YEHR T [E]/min
B4 YRR DX HLGE i 5 A eI
R 5k 53 B W
Fig. 4 Effect of washing time on the mass fraction of

acid in conventional washing and ultrasonic washing

SRR BN, R BRI TR] A9 58 i, RDX A4 7R

MR,
2.2 RDX EMxFSEFRENRERIENHEFE
T

X T S VR 1 LR 2, 5 58 H R U S
AR E (20,25 .30 .35 °C F140 °C) FHYURAR
BOR B 5 AN RREEE T U8R b R i 5T i 2 ARG
IVAERE ST

0f e - ; 0 = ARG
05) . ggﬁﬁ 05 o WMMER
' — A : R
-1.0+ — EPIERHSES L0 — EHHGRRNEEL
15} A
B 20 g 201
25 251
3.0 -3.0 ¥
35 . 351
_40 L 1 L 1 L 1 L 1 L 1 L 1 L 40 1 1 L 1
0 20 40 60 8 100 120 140 0 20 40 60 8 100 120 140
t/min t/min
(a)20 C (b)25 C
0k, = AR 0 = ARG
05L o HHYEE 05f o HRIVER
Tk — EERAA T ot — R A
1'5-_ — EHRHRNEES sk — UGS ESR
_2:0 L 2.0 :—
8 asf 8 -25¢
30 [ -3.0 C
F 35F
j'g L b 40F
& ° 45} °
-4.5'| o i " _50'.|.|.|.|.|.|.
0 20 40 60 8 100 120 140 ] 20 40 60 8 100 120 140
t/min t/min
(¢)30 C (d)35 C
US = EEYER
05} o HIMVER
-10F — EERERAEEL
v — EHADIAE L
20+
25+
30+
35+
40+
45+
S5.0¢ P U TR S S SRR :
0 20 40 60 8 100 120 140
t/min
(e)40 C

BI5 H R UK IR S P R TR KR 9 InS 55N TR] ¢ A9 RRBRCC 2R

Fig. 5 Functional relationship between InS and ¢ in conventional deacidification and ultrasonic deacidification
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Tab. 1

Linear fitting equation and the corresponding coefficients in

conventional washing and ultrasonic washing at different temperatures
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20 InS =0. 090 20 - 0. 029 08t 0. 994 InS =0. 013 9 -0. 044 9 0. 996
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Physica A Statistical Mechanics and its

Ultrasonic Deacidification Process of RDX

LI Tingting” , ZHANG Yan™, ZHANG Luyao® ,XIE Qiang” ,DONG Shengjin® , CHEN Houhe™
(DNanjing University of Science and Technology ( Jiangsu Nanjing, 210094 )
@)Yinguang Chemical Industry Group Co. , Ltd. (Gansu Baiyin, 730900)

[ ABSTRACT]

Deacidification process and dynamic characteristics of RDX were comparatively investigated by conve-

tional washing technique and ultrasonic washing technique. Effects of washing conditions, such as liquid-solid ratio, time

and temperature, on the process of ultrasonic washing and conventional washing were discussed. Related dynamic model

was deduced and apparent activation energy was obtained by the dynamic analysis of the two washing methods. Results re-

veal that effect of ultrasonic washing is better than that of conventional cleaning, and the two deacidification processesare in

conformity with pseudo-first order kinetics. Apparent activation energy of conventional washing is 12.221 kJ/mol, which is

higher than that of ultrasonic washing (7.105 kJ/mol) , and it means that ultrasonic washing is easier to be cleaned. Ultra-

sonic deacidification process brings no changes of the molecular structure and representative functional groups of RDX.
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