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An AFM and SEM study on microscopic figure of pearl surface

ZHANG Ni', GUO Jichun', ZHANG Xue_yun® and LI Jia_gui’
(1. Department of Farth Science, Nanjing University, Nanjing 210093, China; 2. Checkpoint of Lapidary Production “s

Qualitv, Jiangsu Quality Technical Supervision Bureau, Nanjing 210093, China)

Abstract: Using AFM and traditional SEM, the authors studied the super_microscopic structure of pearls from

micron_size to nanometer_size by observing the surfaces of pearls with different qualities, and discussed the corre-

lation between the nanometer_size surface structure invisible with SEM and the physical properties ( luster,

roughness and concomitant color) of pearl. The research shows that the grade of pearl has a positive correlation

with ordering and compactness of layers, microlayers, blocks and aggregates of aragonite. It is also suggested

that quantified standard should be added to the classification for cultivation and trade of pearls by using such data

as the mean roughness ( Ra).
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Fig. 1 Secondary SEM images of pearl surface
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A. D —low quality pearl, in which aragonite layers are disorganized: B, E —medium quality pearl, in which aragonite layers pile with edges:

C, F —high quality pearl, in which aragonite layers occur in order; G —surface of medium quality pearl, displaying homocentric circular

bounce pit: H —magnified image of G, displaying imbricate aragonite aggregate pile vertical to the pearl surface
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Fig.2 AFM image of pearl surface
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A —low quality pear] surface, the extrusive hexagonal aragonite plate; B—low quality pearl surface, the scattered agglomeration on aragonite plate; C—low
quality pearl surface, the trace of compaction and friction; D, E —medium quality pear] surface, compact distribution of the polygonal aragonite plates; F —high
quality pearl surface, the regularly accumulated hexagonal aragonite plates; G —partially magnified image of F, the compact spherical aragonite aggregate; H —
partially magnified image of G, the best compact accumulation of spherical aragonite aggregates occurring in hexagon
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Table 1 Roughness of pearls of various grades
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