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[ABSTRACT] In order to recycle ammonium perchlorate ( AP) from the RDX/Al/AP/HTPB explosive, software De-
sign Expert 8.0 was used to design response surface test. Recovery ratio model was fitted. Influence of various factors,
such as leaching time, ultrasonic power and surfactant mass fraction, on extraction of AP were also analyzed. Optimum pa-
rameters of AP extraction process were obtained by data analysis. Quadratic fitting model is ¥ =89. 82 +3. 14 +2. 65B +
0.33C -0.254B —0.45AC - 0. 15BC - 0. 064> — 1. 31B* —0. 26C”. Significance of each factor on extraction rate in order is
leaching time, ultrasonic power, surfactant mass fraction. Optimization of process conditions are leaching time 44 min, ul-
trasonic power 960 W, and surfactant mass fraction 1.7% . Extraction rate of AP is above 90% .
[KEYWORDS] explosive; ammonium perchlorate (AP) ; extraction rate; response surface method ( RSM)
PSR Y AR DA R DY R A A R [0
= THZIEVBS SRR P A RDX SR B A8 407 T AR K
P AR S MR £ B TR RDX AP 8 Bl

PR EE (AP) JE RDX/AL/AP/HTPB HEZG 1y — TS B MK G el AP 19 3)

MERA Y, B X R E W AR, 05T
AP B IR Y T3 1A 4 B R L, IR N AR [ A
SHEMS LR AP B o B R BT vk R R T R
TR RV A e AT 35 R T iR R T
ISR I3, R 2 A RERRLAY 2 B [T

* UW#s A #3:2017-08-26

VIE Uy

RDX/Al/AP/HTPB ¥E24H AP B2 BUR 37 ZFf
SER R E A R, AR AaE ) TS
(ERTAEY WK

M 37 T2 FH T & etk LAk i e fn e 1t

EB®E T A5 (1993 - ), 5 B 050, R NG S REME 20 B P TAE . E-mail ;1724607911 @ qq. com



2018 4F2 H

RDX/Al/AP/HTPB Y2y Bl #E AP $2 BT Z g i ik ik A% ¢, 55 -55-

T WA T IEAS S R A S U6 R g X S 6 R
Zem A 2 B Z N T &4
R B SR RE AR D SR R R
AT LABIRSE 45 PR S EAE R AE 3 R e Jr ik ]
DA 4 S 06 DA 2 g ST R A A T AR A 1

ASCH IS Design Expert 8. 0 B A4 #E 47 1w
AT S T R B 43 B, SR FH e R 1T 2% #E 4T RDX/
Al/AP/HTPB E25 AP $2HC T 24k, BUA %
T2 AP SR ERATY JF 4B T 4% PR 28 %) 4 B
TR REI

1 SEIGER4y

1.1 KFI 58

X FE: RDX/AI/AP/HTPB % 25, = % i 4> M
RDX (4380 30% ~40% ) AP( T4 10% ~
15% ) FsE Ky (i 5348 30% ~40% )

TR F TG PER U T IR A B, KT A R AL
A

A  AEITRY 1024 BRUE SRS BB TRIL, 5
By HEHTRARHECA BRA B 5 A S L, PE A ]
1.2 RIEIFE
1.2.1 H@EEE

K AT JERIE S LK RDX/ AL/ AP/HTPB K 245 F
VB RSB FE 24150 (R A /INUREIR ZS
1.2.2 IBSRE

FREL(10.0 0. 1) g MIRFE, B T 41 JEHFEE L
N KBS 5 B TR T, A K R
PEFJG e T T 7 e R AV R VR — B
Bfa], i, G 2 2. 0 mL JEW AT AP &
A, B AP & =2 M GIB 617A—2003
Hh ) R R A E

2 #ZR5itE

2.1 WO ESERIEIT

h T ARGE LIRS (] B DA 3K AR
SO AP $EBCR A2 Design Expert 8.0 X
AT e R TR 53 AT, >R FH Box-behnken H 0> 21 A5 45
R THACs . B AP TE/K TR ¥ g BEAR K, O AL
PR INRERE , P O B IRy & 0 5 K A 20
AFITRE 2520 73 9 42 ORI E ) T LIOREA 5T & 1
PEHCH 1 3,

PRIR K- ihh W3R 1, SEg i 7 38 Je 45 R L
2, o,y AR AP RYFEIICER

K1 R R & AT B KR R

Tab.1 Design of factors and levels
in response surface analysis
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Tab.2 Test plan and results of RSM

SIS A B c Y/%
1 -1 -1 0 83.3
2" 1 -1 0 90. 1
3* -1 1 0 87.3
4* 1 1 0 93.1
5" -1 0 -1 85.6
6" 1 0 -1 92.6
7* -1 0 1 87.3
8" 1 0 1 92.5
9* 0 -1 -1 84.3
10* 0 1 -1 91.7
1 0 -1 1 85.1
12 0 1 1 91.9
13* 0 0 0 90.1
14* 0 0 0 89.5
15* 0 0 0 91.1
16* 0 0 0 89.9
17* 0 0 0 88.5
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Fig.1 Residual analysis
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Tab.3 Variance analysis of the regression equation

b o rw P
A 76.880 1 76.880 53.210  0.000 2
B 56.180 1 56.180 38.890  0.000 4
C 0.850 1  0.850  0.580  0.469 4
AB 0.250 1 0.250 0.170  0.689 9
AC 0.810 1 0.810 0.560  0.478 4
BC 0.090 1 0.090 0.062 0.8101
A 0.015 1 0.015 0.010 0.9213
B 7.230 1 7.230  5.000  0.060 4
c 0.280 1 0.280 0.200 0.6705
M 142.830 9 15.870  10.980  0.002 3
B2 10.110 7 1.440

R 6.540 3 2,180  2.450  0.2038
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Fig.2 Response surfaces of interactions between

every two factors on AP extraction rate
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Fig.3  Contour plots of interactions between

every two factors on AP extraction rate
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Tab.4 Results of the verification experiment

s HRICE/ % SlifE/ %
1’ 94.1 99,6
2 92.4 993
3 9.6 99.3
LW EAE R
93.95 -93.03
L= m =0.54 < L<3,0.01) =0.883,
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