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ABSTRACT Nanodiamond has the dual characteristics of the diamond and the nano-materials. Due to the sp’/sp” hybrid structure of
core and surface and the abundant surface dangling bonds and functional groups, the nanodiamond shows the broad application in the
fields of lapping and polishing, antifriction and lubrication, composite material reinforcement, drug delivery, and fluorescence
absorption. The nanodiamond particles agglomerate in hundreds of nanometers and need to be dispersed into the different liquid phase
systems by various means. The research on the dispersion methods of the nanodiamond was summarized at home and abroad in this
paper, and the principle and characteristics of the dispersion methods as the mechanical method, the inorganic chemical method, the

high energy field treatment, and the surface organic chemical modification were analysed.
KEY WORDS nanodiamond; dispersion; mechanical method; inorganic chemical method; high energy field treatment; surface

organic chemical modification
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Fig.1 Structure schematic diagram of the single nanodiamond particle: (a) the single nanodiamond structure with the paticle size of

5 nm after oxidative purification; (b) the sp> carbon chains and the graphitic patches; (c) the oxygen-containing groups on the atom

surfaces of nanodiamond; (d) the nanodiamond made up of the highly ordered diamond core®
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Table 1 Dispersion method of the nanodiamond by high energy ball mill
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Fig.2 Schematic diagram of the sugar-salt assisted ball milling
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for the dispersion of nanodiamonds
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Fig.3 Schematic diagram of the acid pickling for the dispersion
of nanodiamonds: (a) the double electric layer formation of
carboxyl-COOH at the nanodiamond particle surface; (b) the
agglomeration by bridge bonding in the presence of iron ions of

the nanodiamond particle™"
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Fig.4 Effect of oxidation or reduction on the functional groups

at the nanodiamond surface™
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Table 2 Oxidation annealing process of the nanodiamonds

SAGIRLIE /°C AL /b QKB NI HAR /nm 22 30k

420 12.0 20.0 [33]
425 1.5 228 [34]
450 1.0 75.0 [21]
450 2.0 50.0 [35]

350~450 1.0 30.0~80.0 [36]
500 1.0 50.0~100.0 [37]
600 2.0 76.0 [32]
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Fig.5 Schematic diagram of the nanodiamond oxidation

annealing®"!
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Fig.6 Schematic diagram of the nanodiamond preparation by borane reduction
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