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Fig.2 SEM photograph of
ADN before coating( x 800)

Fig. 1  The digital photograph of
ADN after coating
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Table 1 Element contents of ADN before and after coated

element content/ %

1
sample N C H
ADN before coating 39.02 2.318 3.401
ADN after coating 37.86 3.691 3.524
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Fig.3 SEM photograph of
ADN after coating( x 800)
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Table 2 Effect of PU coating on hygroscopicity of ADN

hygroscopicity/ %

time T RH

/d /€ /% pure ADN  ADN before coating ADN after coating

0 0 0 0

1 14.0 56.0 -0.307 3.85 0.193

2 13.5 60.0 -0.275 6.69 0.221

3 15.0 60.0 0.230 10.7 0.522

6 13.5 50.0 -0.403 13.2 0.114
10 11.0 50.0 -0.564 10.0 0.0860
15 10.0 60.0 -0.480 9.98 0.172
17 .0 56.0 -0.468 10.6 0.179
20 .0 59.0 -0.404 11.7 0.214
24 9.0 60.0 -0.308 ( stop measure ) 0.243
30 10.0 52.0 -0.526 0.136
31 9.0 54.0 -0.506 0.157
35 7.5 60.0 -0.333 0.286
38 9.0 50.0 0.230 0.600
44 7.5 46.0 -1.00 -0.243
47 8.0 46.0 -1.00 -0.171
78 5.0 45.0 0.0120 0.0177
121 16.0 50.0 0.0279 0.0526
133 18.0 67.0 0.307 0.337
135 18.0 64.0 0.540 0.789
145 18.0 59.0 1.73 2.61
149 23.0 55.0 0.372 0.0351
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Fig.4 DSC curves of ADN before and after coating
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Table 3 Effect of PU coating on mechanical sensitivity

of ADN before and after coating

sample friction sensitivity/ % impact sensitivity Hs,/cm

ADN before coating 30 30.5

ADN after coating 60 27.8
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Properties of Prilled Ammonium Dinitramide ( ADN)

Coated by Polyurethane Binders

XU Hui-xiang, LIAO Lin-quan, LIU Qian, LI Yong-hong, RAN Xiu-lun, ZHAO Feng-qi
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The prilled ammonium dinitramide( ADN) was coated by polyurethane binders(PU) for reducing it’s hygroscopicity. The

surface appearance and hygroscopicity of ADN after coating were analyzed by SEM and weighing method. Results show that a kind of

floccule of PU is formed on the surface of ADN, which makes the hygroscopicity of ADN after coating less than that before coating

evidently. When coated ADN is exposed in the atmosphere for 30 days with the RH less than 60% , the hygroscopicity of coated

ADN is only 0.136% and does not increase with the increasing of exposure time. The thermoanalysis and mechanical sensitivity test

show that the PU has little effect on the melting point, decomposition peak and enthalpy of coated ADN, but makes the mechanical

sensitivity of ADN increase. Friction and impact sensitivity of ADN before and after coated are 30% ,60% ,30.5 cm,and 27.8 cm,

respectively.

Key words: analytical chemistry; coated ammonium dinitramide; polyurethane binders; hygroscopicity; mechanical sensitivity



