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Tab.1 Cell parameters in seven most possible space groups predicted with the Dreiding force field
S5 /¢ P2, P2,/C P-1 P2,2,2, Pbac Pna2,
A 8 2 4 4 2 8 4

p/(g-cm”) 1.37 1.37 1.36 1.35 1.38 1.37 1.35

E/(KJ - mol™ '« cell™ ") -10.46 -0.88 -4.44 -2.85 —-4.90 -4.56 -1.55

a/A 13.55 11.53 19.93 10.85 5.93 8.519 11.18

b/A 10.04 10. 30 5.93 8.83 18.59 11.11 12.18

/A 26.09 8.84 15.96 18.11 10.26 36.28 12.68

a/° 90.00 90. 00 90.00 90. 00 48.57 90. 00 90. 00

B/° 105.28 54.74 114.35 90. 00 89.36 90. 00 90. 00

v/° 90. 00 90. 00 90.00 90.00 87.39 90. 00 90. 00




<10 -

B B #% #F Explosive Materials

5542 B 6 ]

&l 4

PEAA f5 Al BER R RS54
Fig.4 Most possible packing for PEAA

mn BUAEAE R R b e 1 45 74 18 o BT S IRV g 1,
HERBRE p A 1. 37g/em’®, 55200 % B (1. 39
g/cm M) R, SIS RN a b o i«
By LRI A FHL Z) 435N a = 13. 554,
= 10.04A ¢ =26.09A ,a =90. 00°,8 =105. 28°,y =
90.00°,Z =8, THRAZE SIS R 3, e 73t
BLER AT EEYE, F L, 2 5E B UESE Drei-
ding 73752 P00 =3 e AL 5 W0 a AR S5 A8 I S PT S 1 7
%[25, 37-38] .

2.4 PEAA REBHHERSIIRETIERE

R T 5L PEAA SN T RC 5 5 1Y AE i i 1
PEREAI o, ZEH LA NC + NG + RDX h LRl 2H 43 Y
HESEFN (B 1), H PEAA BRAREE S 1 H A9 RDX 1
NG 15FIBC T 2 ~ 6, H2H B b T e 45 A0 OGP B DL
F2, P PEAA (19 AH (s) .Q.D p LA I, W3
THA,

ARSCGE AT R N T PEAA S AR U,
FIAS45 50 612. 28 kJ/mol , 5 3 A hn Ak K 15 10 4%
H(605. 60 kJ/mol ")) $3r . B K EHFITIE L,
P S S B SR AR I AR S AR T 5 i (4) SR1R
AH 1 46. 46 kJ/mol , i PEAA B [E 2542 iUk AH,
(s) 24 565.82 kJ/mol, FH TN 4528 5 A1 [ 285 A 1l
YRS PEAA AYHE T (6. 25 km/s) R K (14. 49

GPa) AR, (IR w8 K, B L PEAA B AR L
77 1 FR RDX(Fid )5 2 ~4) 8 NG ()5 5 ~6) 5 iy
SRR R X980/, TR AR L o 38 K. T LE
R S TR R M BB Y R A S 8L, i PEAA E
e 2H 43 e B s 1R SR A e e PR RE

R T R UESE R B AT FEE, B % RDX/TNT R &
A% (RDX Fl TNT B J5t i 57 5k W 53511 78% i
22% ) T I, AR 25 R (p = 1. 760 g/cm®, D
=8.47 km/s,p =31.43 GPa) 53U 4R (p =
1.755 g/em’,D =8.31 km/s,p =31. 70 GPa) F:A W)
G, BRI RIZ T E,
2.5 ABYESRENE

SH: 2 e E B PRI R AL B W R e M
DIIENLER . AR SCHE T PEAA ZFh T BERY AR
SR, 45 C(1)—N(1) .C(4)—N(4) .C(1)—
C(2).0(1)—C(3) . N(1)—N(2) Ml N(4)—N
(5), HA N(1)—N(2) I N(4)—N(5) iy b 2438
W R EERE N RO S A, I R S S AP B
H 58 3)—N, L, o320 S TS1 M TS2 1554
= R N, W S R 6, BT TR AL RE 4 ) R
E,(1)F1E, (2) ; He LA 5 0 Uy 448 J2: 15 24 1 il
AHINE Y ) FH

3 FNH TR TS A S T R, — )
KU, EA S T e SR/, SR IR 25 ) B Y
WARVE (1) 5/N(161.90 k]/mol) , LR ZE, (2),
ULEH PEAA A B v BN S B4R I & %75
S EUHE & E LW 2T G BV e e R AR S 1
RN, B FE 6 B RN IE RS K 5 AHZE AR, I
FAR E R KA, XS Qiu 2 ARHE DSC DTG Al
FT-IR S 45 SRAE RS 20 A 2518 — 3L,

HAAAS FZ 53 B 201, 09 kJ/mol AE Jy b4,
i W98 T DATH /9 #4 f% BL 3, & 3 DATH 1) #4
o3 FRIRIRELG T 25575 S B N=NEKT 2 (A5 1L g

K2 BAHERALRE TR

Tab.2 Formula compositions and corresponding performance

W(NC)/ W(NG)/ W(RDX)/ W(PEAA)/ p/ AH(s) / D/ 1% o/ 1/
% % % % (g-em™®) (kJ+mol™ ') (km-s™') GPa (kJ-mol™') s

PEAA 0 0 0 100 1.37 565.82 6.25 14.49  1533.14 227.22
1 33 34 33 0 1.82 -382.17 8.78 34.45  1884.54 238.83
2 33 34 22 11 1.76 -372.29 8.41 30.95  1924.81 240.06
3 33 34 11 22 1.70 -361. 14 8.05 27.83  1970.13 241.56
4 33 34 0 33 1.65 -348.50 7.72 25.08  2021.63 243.40
5 33 23 33 11 1.76 -287.93 8.39 30.86  1916.47 239.59
6 33 12 33 22 1.70 -182.59 8.03 27.65  1952.27 240.59
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Tab.3 Bond dissociation energies (Ey,) and the activation energies (E,) of H-transfer reactions

kJ + mol ™'
Eg, (C(1)—N(1)) Ey, (C(4)—N(4)) Ey (C(1)—C(2))  Ey,(0(1)—C(3)) E (1) E.(2)
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[ ABSTRACT]

sition temperature and a high nitrogen content. It has a great potential as the candidate of energetic plasticizers. In this

1,3-di( azidoacetoxy ) -2 ,2-di( azidomethyl ) propane ( PEAA) is an azido compound with a low glass tran-

paper, the molecular structure, infrared spectrum, thermodynamic functions, enthalpy of formation, detonation perfor-
mance, and specific impulse of PEAA were studied using the density functional theory. The crystal structure and crystal
density were predicted using the molecular mechanics method. The bond dissociation energies of several possible thermal
trigger bonds were calculated. Results show that the thermal decomposition of PEAA starts from the rupture of the N =N
bond in the azidoacetoxy group. The process is completed synergistically via the transfer of H to the —N; group to eliminate
N,. The required activation energy is about 162 kJ/mol. PEAA has a better thermal stability than DATH (1,7-diazido-2,
4 ,6-trinitro-2 ,4 ,6-triazaheptane ) , an azido plasticizer with practical applications. The influence of PEAA on the perfor-
mance of the nitramine modified double-base propellants has been studied. Results show that replacing NG or RDX with
PEAA slightly decreases the detonation velocity and detonation pressure, while increases the output energy and specific
impulse of the propellants.
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