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Comparison of Chemicophysics Properties of the Detonation
Monocrystalline and Synthetic Polycrystalline Nanodiamond
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Abstract Nanodiamond is a relatively new nanomaterial with broad prospects for application. In this paper, a
variety of methods were used to analyze comprehensively chemicophysics properties of the detonation
monocrystalline and synthetic polycrystalline nanodiamond, XRD spectroscopy, EDS, HRTEM, FTIR, Raman
spectroscopy, TGA-DTA and BET. The results show that the monocryctalline detonation nanodiamond particles
are spherical or elliptical shape of 4nm ~ 6nm grain size and the polycryctalline synthetic nanodiamond particles
are angular shape of 80nm ~ 120nm grain size. The surface of the monocrystalline and polycrystalline
nanodiamond contain hydroxy, carbonyl, carboxyl, ether-based resin, and other functional groups. The phase
transition temperature of the monocrystalline detonation nanodiamond in the N, is about 650 °C.
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monocrystalline [A] and polycrystalline[B]
nanodiamond
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[Table 1] EDS Analysis of monocryctalline and
polycrystalline nanodiamon

as 2%
e ertololZ= Uertololze
A% | HA% | A% | Y9A%
c 73.57 79.95 98.68 99.46
0 21.69 17.70 0 0
Na 2.84 1.61 0 0
Al 0.26 0.13 0.52 023
Si 0.57 0.26 0.36 0.16
Cr 0.57 023 0 0
cl 0.50 0.13 0.44 0.15
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[Fig. 2] HRTEM photographs of monocrystalline [A]
and polycrystalline[B] nanodiamond
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[Fig. 3] XRD spectrum of monocrystalline [A] and
polycrystalline[B] nanodiamond
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[Fig. 4] FTIR spectrum of monocrystalline [A] and
polycrystalline[B] nanodiamond
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