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For the calculations, in which the first set of decomposition gases is assumed, predicted heats of
detonation of slurry explosives with the product H,O in the gas phase have a deviation of 866 kl/kg
from the results with the product H,O in the liquid state. Fine-particle lithium manganate has been
prepared by the detonation of slurry explosives of the metal nitrates, M (NO3) x (M = Li, Mn) as
oxidizers and glycol as fuels at high temperature and short reaction time. The detonation products are
identified from X-ray powder diffraction (XRD) patterns, and scanning electron microscopy (SEM)
measurements. The XRD analysis shows that nanoparticles of Lithium Manganate can be produced
from detonation of slurry explosives due to fast quenching as well as appropriate detonation velocity,
pressure and temperature.

We will demonstrate the method of calculating the detonation heat, except we will use the predicted
heats of formation of the reactants and products rather than the measured values. The method will be
applied to special slurry explosives for the formation spinel Lithium Manganates.

Water-gel or slurry explosives developed in the late 1950s became quite widespread in their use from
the mid 1960s [1]. Mohammad Hossein Keshavarz [6] introduced a simple procedure by which the
detonation pressure of CaHbNcOd explosives can be predicted from a, b, ¢, and d.

The detonation heat, Q, defined as the negative of the enthalpy change of the detonation reaction, is
the energy available to do mechanical work and has been used to estimate detonation parameters. This
quantity can be determined from the heats of formation of the reactants and the products of the
detonation through the relation [2]

Q, = ZHiCWT or Q, = Zninit ,

where T (k) and t (°) are the detonation temperatures.

C,=a+hbt,

Q, =(a+bht)t,

(o —a+,/a’ +4bQ,

2b

For the double atoms in the gas phase [9], C,= 20.10 + 1.88x107t.
For H,0, C,=16.72 +8.99x10" .
For CO,, C,=37.62 +2.42x10°t.
For crystals [10], C,=3R=24.94 (It’s Dulong-Petit’s law).

Detonation wave synthesized Lithium Manganate is found to be a polycrystalline powder. Most of the
particles have a round shape, which ensures they can be used as an ideal active material. Fig. 1 shows
a SEM image of polycrystalline Lithium Manganate particles with a size of 0.1-2 pm, in which small
crystallites can be observed. The particle size distribution analysis shows that detonation synthesized
Lithium Manganate has a particle size range 0.1-2 pm.

The calculated mean grain sizes are 6.47 nm for detonation synthesized Lithium Manganate. Here the
mean grain size for detonation synthesized Lithium Manganate refers to the mean size of crystallites
of polycrystalline particles.
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Fig. 1. SEM image of detonation synthesized Lithium Manganates
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Fig. 2. XRD patterns of detonation synthesized Lithium Manganate

Acknowledgements

The research described in this paper was made possible in part by the grant 10172025 from the
Chinese National Natural Science Foundation.

References

[1] Burns D.Th., Lewis R.J., Bridges J. Systematic approach to the identification of water-gel
explosives. Analytica Chimica Acta, 1998, 375: 255-260.

[2] Rice B.M., Hare J. Predicting heats of detonation using quantum mechanical calculations.
Thermochimica Acta, 2002, 384: 377-391.

[3] Akhavan J. The Chemistry of Explosives. Cambridge: The Royal Society of Chemistry, 1998. 103.

[4] Dalun Ye, Jianhua Hu. Practical handbook of energetics data for inorganic compounds (second
edition). Beijing: Metallurgical industry press, 2002. 533-594.

[5] Donnet J.B., Fousson E., Wang T.K., Samirant M., Baras C., Johnson M.P. Dynamic synthesis of
diamonds. Diamond and Related Materials, 2000, 9: 887-892.

[6] Keshavarz M.H. Simple determination of performance of explosives without using any
experimental data. Journal of Hazardous Materials, 2005, A119: 25-29.

[7] Zeman S. Modified Evans—Polanyi—Semenov relationship in the study of chemical
micromechanism governing detonation initiation of individual energetic materials. Thermochimica
Acta, 2002, 384: 137-154.

[8] Chen P., Huang F., Yun Sh. Structural analysis of dynamically synthesized diamonds. Materials
Research Bulletin, 2004, 39: 1589-1597

[9] Shiming Xu. The Applications of State Equation of Perfect Gas to the Calculations Explosion
Parameters of Explosives. Journal of Shenyang Institute of Technology, 1994, 13(3): 55-61.

[10] Xishen Xu, Zhang W. Theoretical Guide of Banausic State Equation. Beijing: Science Press,
1986. 270.



	Acknowledgements 
	References 

