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Fig. 1 Pattern of X-ray powder diffraction for HN
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Table 1 Comparison of crystal data and structure refinement

for HN between experimental and reference [5]

data in reference[ 5 ] data in the work
empirical formula HsN; 0,4 HsN; 04
formula weight 95.06 95.07

crystal system

monoclinic monoclinic

space group P21/n P21/n
a=1.123 nm, a=0.8015 nm,
it cell di . b=1.173 nm, b=0.5725 nm,
umt cell dimensions ¢=0.517 nm, ¢=0.8156 nm,
B =90° B=92.3°
volume/nm’ 0.68103 0.3740
density/g + cm ~* 1.854 1.688
Z 8 4
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Fig.2 Molecular framework and atomic numbering for HN
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Fig.3 Packing arrangement of HN in crystal
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Table 3 Hydrogen coordinates ( x10*) and isotropic

displacement parameters ( x10° nm’) for HN

atom x ¥ z U(eq) / x10° nm?
N(2)—H(2n2) 0.90(3) ,H g4 4 4~ N—H % 11 f8 & H(lnl)  8450(3)  9540(5)  7470(3) 43(7)
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£ 0.49 mL/5 g; ME SLEG (TG) MK g5 R F£K ], 100 C Table 4 Bond lengths and angles for HN
‘rﬁﬁlé"g h,Z:giEo bond length/ A bond angle/ (°)
=2 RSB IESE TR ( x10°) 0(1)—N(3) 1.248(2) N(2)—N(1)—H(Inl) 107.7(2)
MR E T ( x10°) 0(2)—N(3) 1.245(2) N(2)—N(1)—H(2nl) 111.1(2)
B FIESHR E 0(3)—N(3) 1.242(2) H(Inl)—N(1)—H(2nl) 111(2)
Table 2 Atomic coordinates and equivalent isotropic N(1)—N(2) 1.440(3) N(2)—N(1)—H(3nl) 115.6(2)
displacement parameters for HN N(1)—H(1Inl) 0.85(3) H(1nl)—N(1)—H(3nl) 109(3)
o x ; - Ueq)/ x10° mm” N(1)—H(2n1) 0.90(3) H(2n1)—N(1)—H(3nl) 103(2)
N(1)—H(3nl) 0.91(3) N(1)—N(2)—H(1n2) 107(2)
0(1) 7944(2) - 1422(3)  4681(2) 37(1) N(2)—H(1n2) 0.90(3) N(1)—N(2)—H(2n2) 107.6(2)
0(2) 6900(2)  1134(3)  2203(2) 43(1) N(2)—H(2n2) 0.90(3) H(1n2)—N(2)—H(2n2) 107(2)
0(3) 5364(2)  2324(3)  4132(2) 42(1) 0(3)—N(3)—0(2)  119.36(2)
N(1) 9195(2)  8479(3)  7475(2) 32(1) 0(3)—N(3)—0(1)  120.36(2)
N(2) 8522(2)  6516(3)  6562(2) 31(1) 0(2)—N(3)—0(1)  120.28(2)
N(3) 6739(2)  1633(3)  3674(2) 28(1)
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Table 5 Specified hydrogen bonds and angles for HN
D H A D—H/A H—A/A D—A/A D—H—A/(°)
N(1) H(1nl) N(2) 0.85(3) 2.12(3) 2.919(3) 155(2)
N(2) H(lnl) 0(1) 0.85(3) 2.53(3) 2.975(3) 113(2)
N(1) H(2nl) 0(3) 0.90(3) 1.97(3) 2.854(3) 167(2)
N(1) H(2nl) N(3) 0.90(3) 2.67(3) 3.425(3) 142.7(2)
N(1) H(3nl) 0(1) 0.91(3) 2.17(3) 2.947(3) 143(2)
N(1) H(3nl) 0(2) 0.91(3) 2.41(3) 3.138(3) 137(2)
N(1) H(3nl) N(3) 0.91(3) 2.63(3) 3.428(3) 148(2)
N2 H(1n2) 02 0.90(3) 2.30(3) 3.129(3) 153(3)
N2 H(1n2) 02 0.90(3) 2.30(3) 3.129(3) 153(3)
N2 H(2n2) 01 0.90(3) 2.62(3) 3.225(2) 125(2)




76 3 fiE # b %516 %
zine nitrate based propellant[ J]. Winged Missiles Journal ,2007,(2): 1 -3.
A
4 g:é': TE [4] Kida, Takashi,Sugikawa. The reaction of hydrazine nitrate with nitric
N _ " acid[ J]. JAERI-Tech,2004,(19) .1 -3.
1 X \é‘/\ 23 ‘%‘ L\A‘\ _i i YT
( ) ET )%*}’J?E’H]‘E_J‘I_Iﬁ?/{ H {% TE:TET%J%E{] ﬁﬁ [5] Robinson R J,Mccrone W C. Crystallographic data: Hydrazine nitrate
N NN N ZH B

P 9 F- 247 ORI Dy 185.3 mm, A TP HE R JEAR B (1)[1]. Analytical Chemistry,1958,30(5) : 1014 - 1015.

(2) m%j Mﬁ#ilﬁlﬂ?%ﬁﬁﬁéﬁ:%jﬂ HEEI1ZI:}§$‘/%:I’E% [6] Karraker D G. Oxidation of hydrazine by nitric acit + [ J]. Inorg
Z,P 21/n 25 [E B, W25 o = 0. 8015nm, b = Chem 1985, (24) ; 4470 — 4477.

0.5725 nm,c =0. 8156 nm ’B =92.3° V =0.374 nm’ , [7] Chiu N S,Bauer S H. Scaling extended X-ray absorption fine structure
N _ to Debye-Scherrer diffraction data. 1[J]. Physical Chemistry,1988,92
HWEBED =1.688 g+ cm *(19 C), ! !
s (3):555-570.
Nz /LQ 5—‘—: A . - ——

(3 ) 25 C ‘Fﬁﬁ @aﬂ#ﬁ& J_E j‘j 1. 687 g cm -, [E] [8] Holger B,Elena V. Determination of nanocrystal sizes: A comparison
ETJ‘ﬁEEDﬁ ,PDF %H%ﬂ‘j 011-0197 B‘J ﬁﬁ@ﬁﬂ#ﬁ}*ﬂ}%ﬁﬁl of TEM, SAXS, and XRD studies of highly monodisperse CoPt3
12'&2%1:@4&]’%%‘%% 5 particles[ J]. Langmuir,2005,(21) ; 1931 - 1936.

[9] Falkner J C,Ali M AL-Somali. Generation of size-controlled , submi-
5%
5% 30k crometer protein crystals[ J]. Chem Mater,2005,(17) : 2679 —2686.
s e 2k b g s AP = > 1=
[T AMRHE. HRARZG ML 5 L ZAA M. Ests BTk AL, 1981 [10] Sheldrick G M. Structure Solution, SHELXS97 and SHELXL97[ CP/
(2] %K. WIRUHGRIR 250 M ). BEREBE 1994,23(1) ; 6 -8, €D, University of Gottingen. Germans.
LI Ting-zhong. A complex liquid of hydrazine nitrate explosive [J]. [11] Sheldrick G M. Refinement, SHELXS97 and SHELXL97 [ CP/CD].
Dynamite Material,1994,23(1) : 6 -8. University of Géttingen, Germany.
iy = ME X A4 BIESY E =
(3] T3 RURGE - R K b A A 24 7 (O A R[] ey [12] Gabe E J,Le P Y, Charland J P et al. Data reduction, NRCVAX[J].

#if,2007,(2): 1 -3.
DING Li,ZHAO Feng-qi. Review on hydrazine nitrate propellant and hydra-

Appl Cryst, 1989 ,(22) 384 - 387.

Crystal Structure of Hydrazine Nitrate

XIA Yun-xia', SUN Jie', MAO Zhi-hua’, HONG Zhou®’, KANG Bin'
(1. Institute of Chemical Materials, CAEP, Mianyang 621900, China;
2. Sichuan University Analysis Center, Chengdu 610064, China)

Abstract: «-Hydrazinium nitrate ( HN) with high purity was synthesized by neutralizing hydrazine and hydrazine dinitrate, and its

crystallogram were obtained by X-ray powder diffraction. Results show that the average crystal size of HN is 185.3 nm,and the cell

unit is in good order in the crystal,and the density is 1.688 g - ¢

“*. The crystal parameters of HN are as following: monoclinic,

P 21/n,a =0.8015 nm,b =0.5725 nm,c =0.8156 nm,3=92.3,V =0.374 nms,Dr =1.688 g+ cm ™, Z =4.
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