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Table 1 Elementary analysis and purity of BDFAO %
No. C H N purity (GC)
1 31.95 4.25 16.20 97.02
2 31.78  4.13 15.84 97.21
3 32.06 4.36 14.47 98.24
4 31.88 4.26 15.02 98.56
calculation value 31.92  4.29 14.89 -
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Table 2 Impact and friction sensitivity of BDFAO
No. impact sensitivity Hy,/cm friction sensitivity /%
1 28.2 100
2 28.3 100
3 28.5 100
4 28.8 100
average 28.5 100

SCHK[9 145 i) BDFAO 1 $i o7 S Hyo (U2 —
Tl : KT 100 em(2 kg JHE) |, M HEE 32 O B R
WSCHRARIE . 3% 2 ATRLA L, P4~ BDFAO # dh Y

CHINESE JOURNAL OF ENERGETIC MATERIALS

4 Hy, =28.5 cm (5 kg %4k ) , 58 BDFAO J&—Ff
Xof 8 7 5 Sk IR R BB BB o T 408 B RH X ARG Y A
a1 02 4 o J R R R R R L, RS RE K T 98 % 11
BDFAO #i (3 F1 4) 19 Hyo 22 514 KX, Ui Bl BDFAO
FE S g0 & 2% 6 BDFAO it 13 7 J8% B8 5% i /)N
22 (4 19 A~ BDFAO FF iy 14 8 #8285 35 2 100% , 3%
B BDFAO J& %of B 45 4 Ol R 1 15 BE W 5T, A1 G, 76 X
BDFAO BEATH: % VA7 12 fa 55 48 AF b FR I — 5 2By
IREESE S PR3, b7 IR e O A

4 &£ it

(1) BL3,3-Z @& PR A LI T Se (BCMO) Ty e
IRk, i o & A R AL SR SR G R SR R T
97% i BDFAO, B R4 43% ,

(2) MALLAMETE B IR R %A 8™
it AT 7R AL: E & T BDFAO 94 5h 't i %k
§i& ;AL BDFAO ff)"H NMR FI” C NMR %4 5 3¢
BRARIEE—2; CH N SR LR SIS EY & o
i 5E 7 B H A5 4 BDFAO,

(3) A i) BDFAO ¥4 il 43.5 °C,# 15 ~
200 “CYE A BDFAO A Ao fi ], R E v KA

(4) BDFAO i B ¥ H,, =28.5 cm(5 kg %
Bl ), BEHEIE D 100% (#2471 90°, JE J) 3.92 MPa),
BDFAO Jg&— Fift of 48 i il /8% (E 0F B8 482 250 O #8008 19 %
LAY

5% 3Tk -

[1] Gregory Young,Kenneth K Kuo. Characterization of combustion
and propulsive behavior of NF,-based solid propellants[ C] //
50th JANNAF Propulsion Meeting. Salt Lake City, USA. 2001 .
287 -303.

[2] David C Sayles, Huntsville Ala. Composite rocket propellant
composition with a controllable pressure exponent: US 5059260
[(P],1997.

[3] Prakash G K Surya, Etzkorn Markus,Olah George A, et al. Triph-
enylmethyldifluoramine: A stable reagent for the synthesis of
gem-bis( difluoramines) [ J]. Chemical Communications, 2002

(16): 1712 =1713.

[4] Politzer Peter, Lane Pat. Computational studies of structures and
properties of energetic difluoramines[)]. Advances in Molecular
Structure Research,1997(3): 269 —285.

[5] Dalinger Igor L, Vinogradov Vasilii M, Shevelev Sv'yatoslav A.
Synthesis and calculation of properties of N-( difluoroamino) az-
oles,the novel type of energetic materials[ J]. Propellants, Explo-
sives, Pyrotechnics,1998,23(4) . 212 =217.

[6] Robert D Chapman, Matthew C Davis, Richard Gilardi. A new
preparation of gem-bis( difluoramino) -alkanes via direct fluorina-
tion of geminal bisacetamides|[)].
2003,33(23): 4173 —4184.

Synthetic Communications,

bt M AT 2012 % #20% %34 (314-318)



318

SRR, XVZLMT, m A, sk, R, skl A

[7] Prakash Surya G K. Synthesis of 1,3-bis( N, N'-difluoroamino) ada-
mantane: Addition of difluoroamino radicals to 1, 3-dehydroada-
mantane[)]. Journal of Fluorine Chemistry,2002,117: 103 —105.

[8] FAN Xiao-wei, JU Xue-hai, XIAO He-ming, et al. Theoretical
studies on heats of formation, group interactions,and bond disso-

ciation energies in neopentyl difluoroamino compounds [ J].

amino oxetanes and polymers formed therefrom for use in ener-
getic formulations: US 5420311 P],1995.

[10] Malik Aslam A, Archibald Thomas G, Carlson Roland P, et al.
Polymerization of energetic, cyclic ether monomers using boron
trifluoride tetrahydrofuranate: US 5468841 P],1995.

[11] Archibald Thomas G, Manser Gerald E. Neopentyl difluoroamino

Journal of Molecular Structure, 2006 ,801; 55 —62. compounds for use in energetic formulations: US 5789617 [P ],
[9] Archibald Thomas G,Manser Gerald E,Immoos John E. Difluoro- 1998.

Property and Characterization of 3,3-Bis( difluoroaminomethyl) oxetane

ZHANG Ming-quan', LIU Hong-yu', GAO Bao-zhu', ZHANG Lei' ; KANG Ling', ZHANG Ke-ren’
( Liming Research Institute of Chemical Industry, Luoyang 471000, China; 2. Chemical Engineering College, Beijing University of Chemical Technology, Beijing
100029, China)

Abstract: 3,3-Bis( difluoroaminomethyl) oxetane (BDFAO) is a new energetic compound. BDFAO was synthesized from 3,3-bis
(chloromethyl) oxetane (BCMO) by amination, esterification and fluorination. Total yield is about 43%. Synthesized compounds
were characterized by IR,"H NMR,"”C NMR,GC (gas chromatograph) and elemental analysis. It was proved to be BDFAO and its
purity is above 97% . The thermal properties of synthesized BDFAO were investigated by TG-DTA( thermogravimetry and differential
thermalanalysis). Results show it has better thermal stability and its melting point is about 43.5 °C. The sensitivities of BDFAO were
determined by GJB772A —1997. The impact sensitivity H,, is about 28.5 cm (5 kg hammer) ,the friction sensitivity is 100% (90°
angle,3.92 MPa) and it is insensitive to impact but sensitive to friction.

Key words: organic chemistry; difluoroamino; characterization; BDFAO; propellant
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