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Table 1 The parameters and properties of the samples

solute(solvent) dissolving dissolving freezing

No.  sample solvent dosage  temperature  time temperature appearance
/g - mL™! /C /min /C
, Cf;ljgé%H CF,COOH  12(100) 70 20 -20 ‘fjll]lij
2 /Ar?;;g DMSO  1.2(100) 95 30 -20 gf‘ﬁ‘::
3 %‘;AVFO DMF  0.8(100) 120 40 ~20 ?:E‘I”l:
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W5 GIBTT2A - 97 Fr#EH 7% 601. 1,602, 1 Fl
606. 1, Xof o ity 1A 43 o SRR | JBE $58 JRRE AR PR RRRE i 3
fii ol SR K AR A O B 10 kg VR BE, VK N
(250 1) mm, FEALH (50 £2) mgo JEE#RIE% I K 2%
Py BT 1.5 kg #2458, FE AR TE (30 £ 1) mg, £k
34,9 MPa, LS R P47 AL B fE

3 GRSiE
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JH O AL 5y 3% CF,COOH [ DMSO il DMF
R R EE A5 AR O RE i AT ORLBE A3 AT, D0 B £ 2R
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a. ANPyO(CF,COOH)  b. ANPyO(DMSO)  c. ANPyO(DMF)
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Fig.1 Particle size distributions of the samples
R2 ZHEMRMHESHXL
Table 2 Comparison of particle size parameters of the samples
N D, D, s D, Dy 5 surface area
0.
/pm / pm / pm /pum /mz-g’1
1 6.701 18. 147 37.737 20.528 0.454
2 13.258 31.701 74.169 38.943 0.420
3 11.107 28.396 55.958 31.372 0.299

Note: D, ; ,the ratio of less than value particles to all particles is 10% ;
D, o5 ,the ratio of less than value particles to all particles is 50% ;
D, 0.9 ,the ratio of less than value particles to all particles is 90% ;

D, 5 ,the volume mean diameter;SSA ,specific surface area.

BRI 25 R R W], Al CF,COOH .DMSO FI DMF
—PPVARIE 4G A Y ANPYO A fh 1S BIRLEE D, o s /IS
FKAK K 18.147, 28.396, 31.701 pm, F CF,COOH
HSE GRE R A AE 2 ~ 70 pum R Sy BRI
Gy VM BLAE 21 pm 2245 (& 1a) ; A DMSO 45
AR RE i AR FE A A AE 10 ~200 wm , 7E 0.6 um £ —
AR 19 /NG H B, T BEAY: b v 4% 0T T B, 230 wm
Ze A EIEARSRARIREE (& 1b) 5 I DMF FE25 5 A
RERE F I ATE 6 ~90 wm 3k B UG 43 A, W R L IR
FE 32 pm 47 (Kl L) o FEERBAS FLBUE i 2
AUBET 35 I A5 = F R b 19 L 3% 1m0 AR 23 501 Ry 0. 454,
0.420,0.299 m* - g~ ', 3l 3d 48772 B, DMSO I DMF
5 1 A RE SR BE H CF, COOH 5 il (4B S B B2k
3.2 MoMRIERE

FEMRTE % N 10 K - min ™" {9 5 HF T, 43 0 X%
CF,COOH .DMSO #1 DMF = fh 75 771 85 45 5 00 K 5 2k 47
DSC 43 M7, 85 R W 2 fin , it 2R W3k 3.

I 2 WHT, =R R TR 45 A 1 ANPYO B S 1
DSC ] £ AR BEAT W R | R =R & 310 35 AT W A A 1Y
TERE BB AEAS W T I 0 2 AR R R AR TR S TR R
it AN 8 0 A 2o AR T B AR B R R A
ANPyO # i 18 73 i IR T, te BT LA,

CF,COOH T 45 ity 119 R 3 sk 0 FA 04 U 0 v, 0 3] BE G
TR 10.9 °C 1 8.1 C o AR LB 43 BT 10 45
J L, CF,COOH H 25 § A 1 RE BE S5/ )y, HoF g fige 0
TR g5 2, PO AR S MEEA T, — i R B RN IR e
il DMF 45 5 09 FE & (37) 43 RS S, kO A
DMSO(2") Fil CF,COOH(17) T 25 i 9 RE b o KE i 19 43
fifE AR R, R gt B BRI ) i Rk 22, BT DA AE T
U 24 AR e 1 HE B, R B /N CF,COOH 5
G5 ARRE i S R R R 1 R IR K 1 R

|
I 36262°C

359.77°C
370.69 °C

exo

3# AH=1121.79 J-¢"
ot AH=1432.32)-¢"
1# AH=1021.46 J-g"
5 100 150 200 250 300 350 400 450 500

TIC
=FRhEE S AE 10 K - min ' F g DSC £k

Fig.2 DSC curves of the samples at a heating rate of 10 K + min "~
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Table 3 Enthalpies and peak temperatures

of exothermic peak for the samples

sample 17 sample 27 sample 3%
heating rate
Lo AH T AH T AH T
/%C + min o P o P . P
/g /C /) g /C /g /C
5 939.65 362.26 1129.46 350.63 1025.99 353.56
10 1021.46 370.69 1432.32 359.77 1121.79 362.62
15 977.91 375.00 1365.11 362.31 1143.65 367.26
20 982.06 379.44 1495.73 364.17 1204.11 370.66
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Table 5 The results of sensitivity test

sample 1" 27 3*
impact sensitivity/ % 20 42 26
friction sensitivity/ % 18 26 22
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Fig.3 ~SEM photographs of the samples
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Table 4 Kinetics parameters of thermal

decomposition for the samples

sample  E,/kJ + mol ™' A/s ™! - temperature/C

1" 279.63 6.69 x 10% 0.998 362.3 -379.4

2" 321.64 6.52 x10% 0.981 350.6 -364.2

3" 268. 68 1.62 x 107 0.999  353.6 -370.7
Note: —r° , the correlation coefficient for linear regression.

¢. ANPyO(DMF)
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ANPyO X7 U AF 25 1 & 15 % 5 CF,COOH .
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Refining and Properties of 2 ,6-Diamino-3 ,5-dinitropyridine-1-oxide

HE Zhi-wei, CHENG Jian, LIU Zu-liang
(School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094 , China)

Abstract: In order to study the properties of 2, 6-diamino-3, 5-dinitropyridine-1-oxide ( ANPyO ), the three refined samples of
ANPyO were prepared by recrystallization from the solvents of trifluoroacetic acid ( CF;COOH) , dimethyl sulfoxide (DMSO) and
N,N-dimethyl formamide (DMF) respectively, and the properties of the three samples were compared. Results show that the particle
size of ANPyO prepared by recrystallization from CF,COOH distributes from 2 wm to 70 pwm and its BET specific surface area is
0.454 m*> - g7'. The differential scanning calorimetry ( DSC) analysis and thermal decomposition kinetics calculation show that,
compared with ANPyO prepared by recrystallization from DMSO and DMF, enthalpy of decomposition of ANPyO ( CF,COOH) is
1021.46 J - g~", and the temperature of the exothermic peak is 370. 69 °C , and its activation energy is 279.63 kJ - mol 'at a
heating rate of 10 K + min ~'. Impact and friction sensitivity of ANPyO prepared by recrystallization from CF,COOH are 20% and 18% ,
respectively.

Key words: physical chemistry; 2,6-diamino-3,5-dinitropyridine-1-oxide ( ANPyO) ; explosive; particle size distribution; sensitiv-

ity ; thermal decomposition



