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A keen, world-wide interest has developed over the last years in the nanostructured
diamond materias and, particularly, in nanodiamonds of detonation origin invented in 60-sin the
former USSR. Frequently, new researchers entering the field do not redize initidly that thereisa
wide variety of detonation nanodiamond (DND) produced by different vendors using different
synthesis and purification techniques. The different techniques determine the surface chemidtry,
agglomerate gzes, disperdvity and sedimentation dability in different types of solvents.
Particularly, type and content of surface groups as well as a structure of the surface of a DND
primary particle are topics of active current research, both theoretical and experimenta. Using
atomigtic modding, the datistical digtribution of the different types of surface groups (such as
- OH, - COOH, - C=0, and - NH; ) on the surface of a DND particle will be provided and a
range of the variation in GH-N-O content of a DND particle will be discussed and compared
with the values reported by different vendors. Based on the atistic of possible surface groups on
DND surface, it is possble to predict the dectrogtatic potential of DND in water solvents, and
therefore etimate their dability to sedimentation. Atomistic smulations of the sability of
nanodiamond particles will be dso discussed including related variations in the non-diamond
carbon content in the DND.

From the practical point of view in order to readily utilize DND particulate in many
nanotechnology applications it is necessary to modify the surface chemistry and to separate the
particles into a more narrow range of particles (fractiondization). As was mentioned above, the
surface functiondization and fractiondization are highly dependent upon the DND method of
synthesis and purification. In this study we will report on ‘dry’ methods of modifications resulting
in increase of the content of polar or non-polar surface groups. Using high temperature treatment
of DND followed by disperson in water using a high power sonicator and multi-step
ultracentrifugation, stable hydrosols were formed from the smadlest particle-size fraction (down to
20 nm particles). Severa examples of gpplications of the modified/fractionalized DND in polymer
composites, gavanic coatings, cooling nanofluids and biologica applications will be briefly
discussed.





