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1. Detonation Nanodiamonds (ND).

2. High pressure high temperature sintering of ND.
3. X-Ray diffraction of sintered ND.

4. Small Angle Neutron Scattering (SANS) of
sintered ND.

5. Conclusions.
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Nanodlamonds

Synthesis conditions: 2 nm
combustion of a mixture s
(trinitrotoluene+hexogen) at
P>18 GPa and T>2700 °C
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Structure model of detonation carbon:
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1 —diamond core, 2 - “onion-like” shell I loffe
. . . Physico-
3 - “sets” of graphite-like aromatic clusters, g(gTechmcal
Vul’ A.Ya. et all. 1998

4 - graphite particles, 5 - metal oxides.
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“Toroidal” fype high pressure chamber
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“Toroid” High Pressure Chamber
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Sintering conditions:

P=5-7GPa

T = 1000 - 2300 C (AC current) (-

t=11 - 25 sec

V=~0.1ccm
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X-ray Diffraction Patterns of
Sintered Nanodiamonds

Sintering conditions:
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Crystallite Size Distribution Derived
From X-Ray Diffraction Spectra by
Fourier Transformation
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Particle Size Distribution at Different
Growth Mechanisms
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Small Angle Neutron Scattering (SANS)
of Sintered Nanodiamonds

Diffractometer «Membrana-2»

A=0,3nm
AMA =0.25

q = (4m/2)sin(6/2) = 0.03 - 0.8 nm'?
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Crystallite Size Distribution Derived
From Small Angle Neutron Scattering
by Fourier Transformation
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Guinier’'s Law — Particles Shape
1(Q) = 19:€XP[-(AR41)*/3] + 19,XP[-(AR,)*/3]+ pzXp[-(aRy3)%/3]

I(q), arb. un.
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Conclusions

Initial ND — 5 nm
Sintered ND — up to 30 nm
Thermal conductivity — 5-50 W/(m*K)

Sintering Mechanism:

X-Ray - Oriented Attachment
SANS - Smooth Particles with Sharp Interface
and Chain Structure
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