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(a) needle type
Fig. 1
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Micrograph of HNF

Table 1 Elemental analysis of HNF(Wt%)

Elements Experimental Theoretical
Cc 6.68 ( 0.12) 6.56
H 2.65 (—0.10) 2.75
N 38.24 (-0.01) 38.25

AR FILvDL 8 —ABTICK - KARTCE
BrVateadv-vaFaz=—FABEYEHEL
IERHIT+5 & ROBHEIBS, —F, 0CT~I15
CoOMY*BERBYTVLNGRGLY=tass
V-2 Frx—FAERYETTSLROERY
H5, WHIXZFE10~50pm, F£X50~200pm (F
¥130x100¢m) TH Y, HEHEILFE20~200¢m (P
$)80pm) THH, BLAE LTHAT 58167
i, YRRREHOHGLERIEIZMI TV 5, Fig.

1 EEh SO RERXTT,

2.4 HBSTICEADURRETOESR

HNF o R oo Riz Tab. 1 O X 5o EAfH L
BE—F LfiemL T35,

FABRIRA~ 2 b 4 (Fig. 2) 12, 28 3000co
FIN—H BIREI X3 RMA, £ LTHHK
1500ca VR U° 1300co~ 11312 = b » KO iBIREHIC
L5 BRRABDENS,

Fig. 32 TG-DTA i@ %5+, 130~140Cic it
THBDH>UBORB -7 1BHLHR D, ZhiZ
HNF &0 = F s EXBREOCHIRFB LT
HEBbhs,

Tab. 2 iz ¢, B, NBPREERKRL VM
ABORERERYRLI LD THD, HOREERE
BERTOIHNARTUBRAOREELX RS LD THS

—144— KEF LI



TRANSMITTANCE (A}

EXOTHERMIC

v (B-E)

vy (-NOy) - J
= 3 —
; WAVE NUMBER (cm~!)
Fig. 2 Infrared spectrum of HNF

T

ll.l 1;5 e = m
TEMPERATURE ()

Fig. 3 Typical TG-DTA curve of HNF
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Table 2 Properties of HNF

Property Present study
Melting point, T 119-121
Crystsl density, g /ot 1.857
Vacuum stability 48hrs

at60C, nt/g 0.248
Tosc, T 120—124
Heat of combustion, J/g 5,687

Table 3 Solubility of HNF in organic solvents
(g in 100 g of solvent)

Solvents Present study
Benzene 0.01
Methanol 22.28
Ethanol 5.98
2—Propanol 1.14
Chloroform 0.01
Ethyl acetate 1.12
Water 112.21
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Table 4 Results of sensitivity test

HNF
RDX HMX
needle granular

Friction test®’ class 3 class 3 class 5 class 6
Drop hammer test 24.67 11.59 27.55 34.69
Drop ball test (Indirect) 2.75 4.43 >4.70 >4.70
(Direct) 0.25 0.47 0.48 0.49

Electrostatic spark test 1.17 1.81 0.65 2.55

Values are Eso (J)
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Fig. 4 Measurement of ignition delay
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Properties of HNF (hydrazinium nitroformate)
by Hideo HATANO*, Toshio ONDA*, Kazuo SHIINO*

HNF can be used as an excellent oxidizer for high performance solid propellants
because it has much available oxygen. Furthermore, smokeless propellants can be manufac-
tured with HNF since this has no halogen in the molecule.

In this study, granular crystal of HNF has been synthesized as well as needle one.
Moreover, many basic data about HNF such as physico-chemical properties and sen-
sitivities are presented.

(*Technology Developement Center, Hosoya Kako Co., Ltd. 1847 Osawa, Sugao,
Akigawa, Tokyo 197, Japan)
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