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ABSTRACT

Recently, environmental sustainability of the transitional explosives and propellants is an issue of
growing importance in energetic materials. For examples, ammonium perchlorate(AP) as an solid
propellants oxidizer could create a poisonous gas and atmospheric pollutions, such as HCl. Among the
several oxidizers, hydrazinium nitroformate(HNF) is an effective candidate substance for eco-friendly
oxidizer, which has high density, pressure index, and less smog generating property during
combustion for the thrust control system. This study was controlled the size distribution and shapes
through various conditions. Length and diameter ratio(L/D) of crystals has below 1 : 3, and the
particle size was two types of 200 pm and 50 pm.
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Table 1. Particle properties according to crystallization process(7].

HNF-C HNF-E HNE-P HNE-S
Melting point, C >116 >115 >115 >115
pH 41-49 4.3-5 3.8-4.5 43-48
Drmean, 400-900 500 300 50-150
L/D <8 3-15 1-4 1-5
Duapy kg/m’ 800-1000 - - 400-600
BAM friction [N-m] 16-36 - - 16-36
BAM Impact [N] 2-4 - - 2-4
Appearance yellow facetted yellow needle yellow rod diamond-shape rod
 solvent Ant-solvent
1 Mechanical Product Vacuum
‘ W ‘ Filtering Washing Drying

°

HNF

solid

Dissolving

Dissolving

Mother liquor

Fig. 1 Recrystallization process of the TNO PMLI7].
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Table 2. Feasibility test of dissolution.

Polarity

No. Solvent Index Soluble
1 Cyclohexane 0 -
2 n-Hexane 0 -
3 Toluene 2.3 -
| Do e |
R e |
6 1,4-Dioxane 4.8 X
7 | e | e | x
8 Ethanol 52 @)
9 Acetonitrile 6.2 O

10 Methanol 6.6 @)
11 THF 42 O
12 DMA 6.5 (@)
13 MEK 4.5 (@]
14 Water 9 @)
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H] & 9 % (hexane, dichloromethane,
1,2-dichloroethane, toluene), §-vl /8|81 H]&(2
1~ 102, Wk WHEA A/ 7 A A ) 250t
2 Fol AATh

g % EF8(L/D)7F MR BT Ym=7F 200
m Ao A& e = At (Fig. 3).

Fig. 2 SEM image of HNF((@) as synthesized and (b)
cooling recrystallization).

Table 3. HNF Crystallization for 200 um.

No. [Co] [Cs] Size L/D
1 31% 50T 412 ym | 1:3
2 26% 45C 3% m | 1:2
3 18% 25T 225 ym | 1 :2

30 mHNFQ] zﬂgﬂ—?—m
kAl kel oF 200 mm HNFS YEE Zo]7)
4 e APty 59 &9 E At
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AH&-E H&m= 1,2-dichloroethaned ©, Fig.
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No. | Anti-solvent | Size | L/D | Shape o2 MAEY) Y8 AFE AP A, 7F
1,2-Dichloro = Ha33 244S FNE F Ue o=
1 ethane 38 m| 1:2 | Plate 1,2-dichloroethane B]§v]& Al§3le FU&=
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Fig. 58} #Zo] Fwo| 7]Fo] #&AHA Fom
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Fig. 5 SEM image of 30 um HNF.
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