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Synthesisand Properties of N-guanylurea D initram ide
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Abstract: N -guanylurea dinitramide (GUDN ) w as synthesized w ith N -guanylurea hydrochloride asprimary sub-
stance by hydrolysis and double decomposition reaction in turn and the overall yield of GUDN is 79%. T he struc-
ture of GUDN w as identified by elenental analysis, R and UV. Some propertiesof GUDN w ere determined as

density, 1 755 g/an?, friction senstivity, 0 (2 45M Pa, 20mg, 66°); H o> 197an (2kg) etc And its properties
w ere compared w ith propertiesof ADN. GUDN has low sensitivity, good themal stability and unhygroscopicity.

The resultsobtained by D SC show that GUDN is compatiblew ith common energetic materials such asHM X and
RDX. A pplication tests indicate that GUDN can be used in double base propellant
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Tablel Theproperty comparison of GUDN w ith ADN

ADN GUDN
/ 92 93 214(dec )
TmDSC)/ 187 74 218 41
Ea/(kJ- mol %) 374 7
p/(g- an”®) 180 1 755
Q/(kJ- mol %) 518 9 1483 98
AH +/(kJ- mol'") - 149 8 - 87 51
Hs /an 339 > 197
(P) /% 20% 0
/ 160 192
/S 204 4 213 1
n Q 73(NC Q 9)
v/(m- s 8 210
T/K 2 680(NC 2 860)

(8. 2kg, 30mg;
1 , GUDN

66° 2 45M Pa, 20mg

22 GUDN

DSC GUDN
(2]

2 yT1, T2
,To
2 , GUDN RDX HM X NG+
NC NG+ BTTN C2 AP )
190 , GUDN RDX
HMX NG+ NC NG+BTTN C2 AP
2 3 GUDN
( ) ,
26% GUDN RDX
, 3

, 3 5%
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Table 2 The compatibilitiesof GUDN w ith
explosive and contacted materials
T1 To T2 3
GUDN 215 20 218 41
RDX 205 16 209 20 241 56 (1) GUDN,
GUDN,MRDX (1 1) 196 10 203 52 225 66
, 79%
HM X 280 56 285 04
GUDNHM X (1 1) 210 10 213 78 (2) GUDN
279 10 283 00 , RDX HMX NG+ NC NG+
NG+ NC 199 02 210 15 BTTN C2 AP
GUDNANG+NC(1 1) 202 00 208 20 ) ,
NG+BTTN 173 72 230 38
GUDNANG+BTTN (1 1) 190 90 200 82
PEG 62 14
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Table 3 The test resultsfor GUDN in propellant

T/ pM Pa u/(mm- s %) n

0 2 4 60

20 4 7 79 Q 762
20 6 10 54 Q 774
20 8 12 42 Q 571
20 10 13 81 Q 475
20 12 14 94 Q 431
20 14 15 97 Q 432
20 16 17 29 Q 595
20 18 18 65 Q 643
20 20 20 33 Q 819
20 22 22 22 Q 933
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