REEUHUR AT E HMX I il B B SR HK 601

TEHE: 1006-9941(2012)05-0601-04
REXRRHNUE HMX B B R KB
OB RRE, 2897, % &, HEs

1. MRETRF, LA BoE 210094; 2. w1 E TAEYE G5 A TAH R R H, I 4 H 621900)

W OE. ARG (FBRM) Fit4 H 3 s L (Labmax) A B A B S AEL AT R E T B 5 3645 (HMX) 78 N, N-ZH & H
Pk (DMF) (1, 4-T PN ESFIPRC B A9 % A% 2 . A Apelblat #5781 2 350 00 5200 804 047 7 oC e, 25 R X 2 WA,
HMX 7£ DMF 1 ,4-T N iR JBR O i b i A B2 10 1 S 40 %0 22 43 53004 0.019919, 0.013156, 0.033673 5 #HC K445 0.99948,
0.99758, 0.99768, %I Apelblat £i%] HMX 7E DMF |1 ,4-T P& 55 O TRt v % B2 19 F 35 A % 22 43 5124 0. 004435 ,0. 005204 ,

0.009582; X ZRE4 %} 0.99857,0.99689,0.99565, VB, HMX [ 1 il £k 75 Apelblat #58 vh 24 & 847
KR YA RIS (HMX) 5 R SRR AT (FBRM) 5 4 A 3l ) 474X (Labmax)

HESES: T55; 064 SCERARIRED : A

DOI: 10.3969/j.issn. 1006-9941.2012.05.018

1 5

il

H BT, Bl A = BB KR 25 100 )32 07 1, % UKL 1) R /)N
AR B A SR O B o R REXE 2 I PERE S R IR
AL BORL L RN K S A VTR R FR . HMX g —
i RE 5 K, %5 BE v 19 R BAR R 28, T JCRIT RIS LY R
SLERHE 2, H 2 HMX Y BIL A a2 B, I A2 31 BR
il o MEAER AR IE RN, E A H A REOR , B A A A
BT BRI AR B AR B HMX BBORL , T 48
= HMX FE PBX 1 [ 44 & &, B IR HMX i B A Je%
B AR B R T SR FH B R W T B, R
25 L HLE_EBFSE HMX 945 St 7

T B4R SR B o FE 4 B B R (Process Analytical
Technology ,PAT) TE 45 i T. 2 v ) &2 i, 45 ok 2
TRBARAF IO 0 PAT HOR A AT BLE i
D s 7 et R, A A5 A A B A, AT B 4 A
(QBT) #&72 Jyie it B i #2 1il (QBD) . PAT A1l LA
S I B A R b A R R e A o R R Y AR Ak
R Bl IR A A X BRI B A W T B T 1 A
). BN KO & (faused beam reflectance
measurement, FBRM) J& — A Ji0fi7 5 I 5 0 5 Rz 3t A

WHmBEHE . 2011-11-08; {&[E BHF: 2012-01-03

EZ B ME (1987 =) B WL BF o8 A, 32 DA 3 BE b kLU 4
L THF5E . e-mail; linhe2011@ yahoo. com

BINBCR AN ARIE (1962 =), 5, WF58 51, N I A K24 550 A 5 B

%% e-mail. zhusg@ mail. njust. edu. cn

CHINESE JOURNAL OF ENERGETIC MATERIALS

o UL 43 A 1 L, 2 T 23 45 2ok R o A A B R 1
TV B A 1 T B M A1 3 9040 7 AL b B
DA A5 45 o R v 5 o R A A

VAR S Sy R A IR B A . TS TR E A
WL T R VLS B L 2% 5 B 25 1 0 R bR
STUE VAT . KR 2 U R e A R T A A
JE B2 I HMX ZE 3R O N, N-—2 3
[l (DMF) (1,4 P H B 3 e il 4k oR DL ARG . A
WFSE R PAT $2R , 4 B 30 & R 13 4% (Labmax) il
FBRM, 3 5 % 4% 2 il i B 9 28 AL I 52 T HMX 7E3R
i \DMF 11,4~ A8 b (0 37 A 38, 9 2 ~r 17 i B ol
LRIl HMX 25 5 T2 0 5 R SR AR 330 kgl

2 KBES

2.1 F7 O

HMX 45 i, 24 100 H i b 385 £ 5 36 O,
SYMTal, B Wik 2 E N A RAE 1,4-T MR, fb
sl [ 2 4 Ak 20 A BRA B, DMF, 43 4, [
A2 A R A F
2.2 L g

Hy 47 FBRM D600 11 26 URLFE AL 5 Mg i 4> B
Bl i Labmax; 4y i) i~ K7 AL2004
2.3 XWHE

WE 1 prs, FBRM K FR M6 E 0.6 L X
Mg BE R B R 2L 2 cm o FBRM AT DL A 5K
I W00 5 9 AU JBE A1, B R R EE 9 T, FBRM i

A fk A A 2012 % #%20% %54 (601 -604)



602

ARES, RIVE, U2, JKHk, B

7S HA) S TR R % W i 2>, 2 T S8 A A I DR KK
P AN Al (BRAEUIR 25, T8 0 52 4 T SR IS UKL %K

H0) a2 .

computer 2

computer 1

B1 SEREA

Fig.1 Diagram of experimental apparatus
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Fig.2 The model of the solubility with FBRM
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Fig.3  The solubility of HMX in DMF,1,4- butyrolactone and

cyclohexanone
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Table 1

Solubility of HMX in DMF,1 ,4- butyrolactone and cyclohexanone

DMF 1,4-butyrolactone cyclohexanone
T/°C S/g - 100 g™ T/°C S/g - 100 g™ T/°C S/g-100 g~
32.86 3.61(3.40")) 30.39 12.01(12,30 ) 21.05 1.60
47.46 5.60(5.46""1) 46.49 14.69 34.56 3.25
59.04 7.76(7.691) 62.47 16.95 49.61 4.89
65.36 9.58(9.131]) 77.47 23.67(21,60 C°)) 76.58 8.10
73.43 11.43(11.22010) 90.37 29.00 84.80 9.74

F2 HMXTE DMF 1, 4-T N BB Apelblat A5 71 2 8071 48 G 1
Table 2 Apelblat model parameters and correlativity of HMX in DMF,1,4- butyrolactone and cyclohexanone

parameter A B C 8/ % R

DMF -143.432 4032.147 21.932 0.4435 0.99857
1,4- butyrolactone -107.145 3799.812 15.963 0.5204 0.99689
cyclohexanone 318.710 -17796.871 -46.342 0.9582 0.99565

&3 HMXAE DMF .1 4-T AR F5 B A 256 2 015 8] A 25 50

Table 3 Polynomial model of HMX in DMF,1,4- butyrolactone and cyclohexanone

parameter A B C &/% R

DMF 6.215 -0.206 0.004 1.9919 0.99948
1,4- butyrolactone 12.266 —-0.0991 -0.0031 1.3156 0.99758
cyclohexanone -0.1604 0.0785 0.00042 3.3673 0.99768
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Determination and Correlation of HMX Solubility by FBRM

LIN He', ZHU Shun-guan', LI Hong-zhen® , ZHANG Lin' , HU Jian-ju'
(1. Nanjing University of Science and Technology, Nanjing 210094, China; 2. Insititute of Chemical Materials, China Academy of Engineering and Physics,
Mianyang 621900, China)

Abstract. The dynamic online analysis system consisted of focused beam reflectance measurement ( FBRM) and automated lab
reactor ( Labmax) was used to determine the solubility of HMX in N, N-dimethylformamide ( DMF), 1, 4-butyrolactone and
cyclohexanone. The experimental solubility data were correlated with Apelblat model and polynomial empirical equation,
respectively. The results show that the average relative deviations and the correlation coefficients of HMX solubility in DMF,
1,4-butyrolactone and cyclohexanone are 0. 004435, 0. 005204, 0. 009582 and 0. 99857, 0.99689, 0. 99565 for Apelblat
model, and 0.019919, 0.013156, 0.033673 and 0.99948, 0.99758, 0.99768 for polynomial empirical equation,showing that
the solubilities of HMX are well-fitted in the Apelblat model.

Key words: physical chemistry; HMX; solubility; focused beam reflectance measurement (FBRM) ; automated lab reactor (Labmax);
dynamic method
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