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Study on Modification of Ammonium
Nitrate by Gemini Surfactants

Ye Zhiwen, LuChunxu, LiuZuliang
(Nanjing University of Science and Technology, Nanjing 210094)

Abstract Inthis paper, ammonium nitrate is modified by separately treated with common surfactants
and Gemini surfactants for comparison. Both the modified ammonium nitrate samples are examined by SEM
and other testing methods for pore radius and pore volumé s distribution, particle size’ s distribution, specific
surface area, anti-hygroscopocity and anti-caking properties. the results show that, compared with the
modified ammonium nitrate treated by common surfactants, the modified ammonium nitrate treated by
Gemini surfactants has better properties such as disproportionate crystal shape, larger specific surface area,
containing great number of gas-pocket with most of valid pore radius in range of meso-pore, smaller range of
particle size and better performances of anti-hygroscopicity and anti-caking. The powder industrial explosive
made from the modified ammonium nitrate treated by Gemini surfactants have better properties of physics
and explosion.
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Fig.1 Different molecular architectures of surfactants (schematic)
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Tab.l CMC and geyc values of Gemini surfactant and common surfactant
Gemini DTAB
CMC/(mmol/L) 16 131
Gomc/(MN/m) 28.6 385
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Fig.3 SEM images of modified Ammonium Nitrate
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Tab.2 Poreradiusand pore volume of modified Ammonium Nitrate
/(L - gh) 1%
/nm
Gemini DTAB Gemini DTAB
>50 0 3.21 0 32.69
50~10 0.87 1.92 15.41 19.55
10~5.0 1.78 1.24 31.52 12.63
5.0~4.0 6.10 2.03 10.80 20.67
4.0~3.0 0.94 0.62 16.65 6.31
3.0~20 1.09 0.54 19.30 5.51
2.0~10 0.37 0.26 6.55 2.65
IUPAC M, R,=50nm , R=2.0~50nm
R-=0.7~2.0nm » Re<<0.7nm o
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Fig.4 Distribution of modified Ammonium Nitrat€e s particlesize
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Tab.3 Hygroscopic rate of different Ammonium Nitrate(%)
/h
e
2 4 6 8 20 30
2.5012 2.30 4.23 6.11 8.35 14.13 17.01
DTAB 2.3995 0.51 1.67 2.72 3.65 5.12 5.96
Gemini 2.4702 0.48 1.52 2.32 3.04 4.90 5.27
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Tab.4 Explosion Properties
R
( ) g~ e /(m-s™) /em /mm /
92%
0.90~0.95 260050 2 9 6
4%, 44%
DTAB 92%
0.90~0.95 320050 4 13+1 10
4%, 4%
Gemini 92%
0.90~0.95 3400+50 6 1441 12
4%, 4%
’ ’ Geml ni
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