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Scheme 2 Synthetic route of dinitramide salts(this work)
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FOX-12 M 2B UK S5 4k et £ 1 h, B8, b K
H[ER SRR AR 1 KDN ML 29 5. 66 kg, /=R
80.52% ,4li %~ 98.3% .
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Fig.1 IR spectra of dinitramide salts
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Fig.2 DSC curves of dinitramide salts
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Table 1 Measured values and calculated ones for elemental analyses of dinitramide salts
] molecular N/% H /% C/%
materials
formula calculated measured calculated measured calculated measured
FOX-12 C,H,05N, 46.89 46.45 3.34 3.46 11.48 11.30
KDN KN, O, 28.96 28.59 0 - 0 -
ADN N,H,0, 45.16 45.30 3.25 3.40 0 -
3.4 BE ADN PR f o BRI BE, O T T EC AR [

32 4 H T A R R A TR e kS % A
HICHME S 2V & o
T2 T Eh A S 5 SRR
Table 2 Measured values and literature ones for density of di-

nitramide salts

materials p/g - cm™
this work Ref.
FOX-12 1.750 1,750
KDN 2.167 2.17112]
ADN 1.814 1.810)
3.5 B

5 B AR 7 i K T i £ /9 FOX-12 (KDN #I
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Table 3 Sensitivity results of dinitramide salts

impact friction electrostatic

materials sensitivity sensitivity /% spark sensitivity
/cm (90°,4.0 MPa) /m)

FOX-12 >50 0 205.9

KDN >50 0 142.5

ADN 15.7 76 126.4

RDX 12.6 64 117.6
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Enlargement Synthesis Technology and Perfomance Characterization of Dinitramide Salts

LEl Qing, LU Yan-hua, HE Jin-xuan
(Institute of Aerospace Chemical Technology, Xiangyang 441003, China)

Abstract. To prepare dinitramide salt product safely and efficiently, ammonium sulfamate as precursor was nitrated at low temper-
ature with HNO, /H,SO, mixed acid and the reacting solution was neutralized with inert solution containing N-guanylurea to form
N-guanylurea dinitramide( FOX-12). Then potassium dinitramide( KDN) and ammonium dinitramide( ADN) were prepared by an
ion-exchange reaction. The characterization and performance test of FOX-12, KDN and ADN were performed by elemental analy-
sis, IR, density, DSC and sensitivity test. The results show that the hydrolysis temperature in the experimental process is main-
tained between 30 to 45 °C, realizing the enlargement synthesis technology of FOX-12, KDN and ADN. The characterization data
are in agreement with literature values . The purity of crude product is greater than 98% . The melting points of FOX-12, KDN and
ADN are 212, 128 °C and 92 °C, respectively. The sensitivities of FOX-12 and KDN are lower than that of RDX, but the sensitivity
of ADN is comparable to that of RDX.
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