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Fig.1  Refining route of 2,6-diamino-3, 5-dinitropyridine-1-
oxide (ANPyO)
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[l 5 ZLH) ANPYO @i, B B A& 1 s o
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Table 1 Solubility of ANPyO in the CF,COOH,DMSO and
DMF
. solution solution crystallization
solubility )
solvent /o - mL-! temperature time temperature
g:m /°C /min /°C
CF,COOH 12: 100 70 20 -20
DMSO 1.2: 100 95 30 -20
DMF 0.8: 100 120 40 -20
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Table 2 Effects of the solvents on the purity of 2 ,6-diacetamino-

3,5-dinitropyridine-1-oxide

solvent DMSO DMF NMP
purity /% 98.6 99.5 98.3
residual rate/% 4.2 <0.5 3.8
solute solvent ratio/g - m ™' 1:10 1:18 1:16
crystallization temperature/°C -5 15 8
crystallization time/h 48 10 23
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SRRV 52 0 T, DMSO Fil NMP R 2,6-— £ Tt
-3, 5- il B nE R AL W Bk B R R TR
DMF A 80 MK 45 A 25 Fh il 5 1 45 i i 8], SRy B
ARMFFE B DMF R 2,6-— 2 b & 3E-3 ,5- fifj 30t
e -1 -2 A0 ) 0 405 i 7 79 o
3.3 BRUFIXEX ANPYO 4 #Y = 0

2,6- " Lk g k-3, 5- T i Ak e -1 - A0 W Ol T
et &Y, JE T BB Rtk &, 2,6-— L8t
-3 ,5- A FE M N1 A ALY fE DME rp i il J5E B
i, ABFTTLL DME S5, 5 58 1 AL R 28T % 2, 6-
T LM -3, 5 i R L E -1 - A W I A )
HIRZ R, Ik MAE R L3R 3

201 J3E X A 2 SRR R SR PR R A B R, R
AT L EE ANPYO JEHTFE ANPYO 4l AL R4S & 1) 5
o MR 3 ATLLE o AR50 A9 ik L BE 1 X ANPYO

CHINESE JOURNAL OF ENERGETIC MATERIALS

) 2 AT 25 1R S < LAV 0 1% B2 K U VAR R R
ANPYO 4 55 (H 5 ANPYyO 9 I 2K b A —
SE 220, B I A 2> NH, Cl, ANPYO i 48 B 475 5%
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14 I Ak BB T R b s o R B, AHL R 7R I IR 35 T A5 A
TURLAR 20, AS I 47 B G 5 i SR 20 S e A7) T
PLARAS () ANPYO 4l B85 g R0 A A 385 . 4R i
TRFV I B AL BE J7 & 2 ,6- Tk a8 -3, 5 - il e i e -
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Table 3  Effects of the amination on the purity of 2 ,6-amino-

3,5-dinitropyridine-1-oxide

reaction purity of

amination reaction conditions time/h  ANPyO/%
28% NH, stir 28 98.5
28% NH, ultrasonic vibration 19 99.2
NH, stir 16 99.1
NH,Cl, NH, + H,O(saturated) stir 18 98.8
NH,CI, NH, - H,O(saturated) ultrasonic vibration 12 99.0
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d. 50 °C
B2 AR T RE R ANPYO £ /5 SEM [&]
Fig.2 SEM photo of ANPyO obtained at different amination

temperature
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Table 4

different amination temperatures

Particle size and sensitivity of ANPyO obtained at

temperature particle size  impact sensitivity - friction sensitivity
/°C /um /cm /%

25 1690 244 12

30 1780 245 9

40 1900 252 5

50 2200 257 2

M 4 G5 R LU Y Bl e Al B i B 1 T
e JT A AR S PR A 0 B 2 T e, LR R T 4
TR B Z B TR, AR A R B, R T
Ttk S, T A M T A e i w25 14h
A AE 50 CTHAET Fris ANPyO fiy i (9 SOUIE 25 F %
oy e
3.5 HEH T ZX ANPYO # g B 8

SCHR L9 1R M =9 & 1: (CF,COOH) iy A il %
A, RO R IR . o1 T 45 S P Aok RN
PREBRBE B AE T, A= 90 & R O 9 50)RS il i 9 ANPyO
BE AL IR AL T R AL BEIR o SR — ek U T Wk M
LA 25 B ok e 20 AURE e A% P9 B i A ) ) e 2, PR Ut
A 5T K B 42 bR 05 ik KT RO T L B AR
ANPYORE b 1) pH fEL, T 5 MIEE R ILF 5

RS RFEKGHIZ AT T ANPYO #EAL S pH fE
Table 5 pH value of ANPyO under different refining conditions

refining conditions removal acid method pH value

no treatment no treatment
refining on CF; COOH
refining on CF; COOH
refining on CF, COOH

refining on CF,COOH

no treatment

ultrasonic vibration !}

neutralization by "

heat treatment "

a1 W W W b
w D OO N

new refining method no treatment

H 26 5 A R] AL, R = 96 2 R RS T HE R R R T AR
L TR ZRE B ANPYO A il o R I # A 4k
P74 ANPYO BIR FEE IR 2 5.0 224, >R H]
P U AR T AU A R AL B Y OR BB A AL R 25 ANPYO
FER R By e 28 B2 . 28K, B 1R ) 2 BT 1% ANPyO
FE L B PR FE B E TR
3.6 AHMBHIZHNESEIER
ABEFEHRG H L2 LV S & AR, 50 CHRMAETR
fil 1% ANPYO , 4 FHAH &P B 55 = 9 & R K i Jir 15
ANPYORE i Y PEREHEAT LU #R 45 R L3R 6,
N Xt
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TR 1% J2 BRLJ5T KR 24 P B 1Y B 2L A8 B, TR B AS A2 i)
FATTHE 2 AR IE TR BE , M HE 25 1 R PERE L A E Y
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FEAEBBE M2 b A Bl B L PO 3 2k B I L &
BRI RS — B 1 ~5 um Zify, B0 AR I E iR
AV Y AR R 2 0 4 T RE R R RR E T
Ko 326 nLUE i, = L MR EE 45 i T 15 ANPyO #
an R PR ) 5 kB RO, B R A 2T LA R 2 BRI
ANPYO #£ SR PEY) ot & & o BRT il L 20 B 45 A i i
4 99.5% N 90. 5% , i i S | BRI
FLA5 2 VEAIE SRR T =9 £ TR &S N B 15
ANPYORE I

R 6 PG HH TZA HA
Table 6  Comparison of ANPyO properties obtained by two

refining method

refining conditions refining on CF;COOH new refining method

pH value of ANPyO 3.0 6.3
purity of ANPYyO/% 98.2 99.5
yield of ANPyO/% 84.3 90.5
melting point/°C 350 355
vacuum stability/mL - g =" 0.04!"] 0.01
impact sensitivity /cm 250 257

friction sensitivity/ % 1818] 2

4 B B

(1) ANPyO 22 Pt Ak | B0 25 f A1 Dt 0 8 1 225,
Kl A B A 2 ,6-— 2 2 JE-3, 5- A SR e -1 -5 A
Y1k ] DMF VRV 50 2 45 i, & SRR 7], 50 °C %1
T RT3 ANPYO it % 90. 5% , 4fi £ 99.5% , A % =
W OTRHE LS ST ANPYO BUCRYE R 6. 2% , 4l FE 42
B 1.3%,

(2) Kl LM =R O BRE 45 & T 15 ANPyO
FESL ) pH B 23 5 6.3, 3.0, & &4 il R 355,
350 °C, B8 %M 0.01, 0.04 mL - g~', 4 il &)
Ay ilh 257, 250 cm, BERERE 3 B H 2%, 18% , #T
Kl T2 ANPYO HERHRER ZFL T T =R M
K i AR A o

S H 3Lk
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A Refining Method of 2 ,6-Diamino-3 ,5-dinitropyridine-1-oxide

ZHOU Xin-ong', LIU Zu-liang' , CHENG Jian', SU Qiang’, HAO Yao-gang’, HU Bing-cheng'
(1. School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China; 2. Silver Gansu Chemical Industry Group Company
Limited , Baiying 730900, China)

Abstract: A new refining process of 2, 6-diamino-3, 5-dinitropyridie-1-oxide ( ANPyO ) was investigated including acylation,
recrystallization and deprotection procedures. The influence of different processing conditions on product purity, particle size dis-
tribution, impact sensitivity, friction sensitivity and micro-structure were studied and compared with that of refining method with
CF,COOH. Results show that the optimal conditions of new refining method are as following: DMF as solvent for the recrystalliza-
tion of the intermediate (2,6-diacetamino-3,5-dinitropyridine-1-oxide) and ammonia as the amination agent and amination tem-
perature 50 °C. Under the conditions, ANPyO was prepared with yield of 90.5% , and the purity of 99.5% . Its properties were
characterized with pH of 6.3, melting point of 355 °C, vacuum stability of 0.01 mL - g~', impact sensitivity of 257 cm, friction
sensitivity of 2% ..

Key words: organic chemistry; 2,6-diamino-3,5-dinitropyridine-1-oxide; refining; property; acidity; particle size distribution;
melt point; vacuum stability; impact sensitivity; friction sensitivity
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