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The gemological and mineralogical characteristics of Brazilian diamond
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Abstract: The Brazilian diamond samples were analyzed by conventional gemological testing instruments combined
with Fourier transform infrared spectrometers (FTIR), laser Raman spectroscopy, and Diamond View'. The re-
sults revealed that the surface microforms of Brazilian diamonds are extremely diverse, featuring various growth
mounds, trigonal, hexagonal, or irregular fusion pits, as well as plastic deformation slip lines. The Brazilian dia-
mond samples are predominantly composed of the I aAB type, accounting for over 90% of the total samples. It ex-
hibits a nitrogen content ranging from 400x10°~1 700x10™° and a B core conversion rate between 15% and 66%.
These findings indicate that Brazilian diamond samples are characterized by a high nitrogen content and a low to
moderate degree of nitrogen aggregation. Raman spectroscopy analysis shows that there is residual compressive
stress or poor crystallinity inside the sample. Diamond View™ luminescence images reveal blue and yellow-green
fluorescence is popular in Brazilian I aAB diamonds. Type I aB diamonds exhibit blue fluorescence with green
hues and an uneven blue fluorescence. The Type Il a diamond samples exhibit dark orange and blue fluorescence.
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Table 1 Color, crystal shape classification, and quantity
statistics of Brazilian diamond rough samples
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Fig. 1 Typical crystal morphology characteristics of Brazilian diamond samples
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a—samples with partial or complete original crystal shape; b—samples with fragmentation or corroded crystal form; c—samples with flake

twinning and other flat plate shapes
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Fig. 2 Primary surface morphology of Brazilian diamond samples
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a—the regular trigons on the crystal plane ( 111); b—the regular trigons that appear in layers; c—conical knolls superimposed on each other in a
stacked tile erosion pattern; d—cone or droplet knolls; e—the regular trigons superimposed on each other, with sharp parts such as the tops of the cor-
ners blunted by corrosion; f—the thin “shield” layer on the crystal plane (111) ; g—closed halo lines of hexagonal contours; h—triangular dimples
with directional distribution; i—triangular dimples distributed along a straight line; j—a single hexagon; k—trigon transforms into hexagon; 1—a clus-
ter of deeply fused hexagonal pits interspersed with triangular pits; m—the dense needle-like depressions under V-shaped undercuts; n—slip lines and

plastic deformation; o—irregular pits
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Fig. 3 Surface secondary and special surface morphology of Brazilian diamond samples
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a—light yellow-brown stain on the surface; h—Ilarge yellow-brown stain on the surface; c—surface green stain; d—trigons which are blocked

by irregular elongated corrosion pits; e—half of the hexagonal pits are covered by growth; f—trigons to hexagonal transformation processes

covered by growth
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Fig. 4 Infrared spectra of different Brazilian diamond types R g lem™
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a—Raman spectra of diamond samples; b—second-order

Raman spectra of diamond samples
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Fig. 6 Raman spectra of internal inclusions and surface minerals in Brazilian diamond samples
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Fig. 7 Luminescence image of Brazilian diamond samples
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Fig. 8 Luminescence image of Brazilian diamond I aAB type samples
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Fig. 9 Luminescence image of Brazilian diamond I aB and Il a type samples
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