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Preparation and Characterization of
Freshwater Cultured Pearl Powders by
Mechanochemistry Method
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(1. Inspection Center of Gold and Gem, Zhejiang Institute of Quality
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Center of Analysis and Measurement, Zhejiang University of Technology,
Hangzhou 310014, China)

Abstract: HRTEM,FESEM,FTIR,XRD were employed to characterize
the microstructure of biological aragonite in freshwater cultured pearls
from Hyriopsis Cumingii shell and study the effect of mechanical treatment
on the absorption bands of aragonite. The results show that during the
preparation of pearl powders, with the increase of grinding intensity,the
frequency of antisymmetric stretching vibration band of aragonite in pearl

shows clearly red shift. The out plane bending vibration band shows blue
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shift. Based on the FTIR study on aragonite heated under different
temperatures, the heat energy from the grinding process is accredited to
the direct factor resulting in the frequency shift of absorption bands in
aragonite. In the initial stage of mechanical treatment, lamellar pearl
powders gradually disperse and refine further. With the increase of
grinding intensity, the powders refine further but appear re-aggregation
due to the high surface energy of active particles.
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1
Tab. 1 Frequency of antisymmetric stretching vibration, out plane bending vibration bands and
physical characteristics of aragonite in pearl powders
vy /em™ v, /em™ dss/pm
Pl 1473.18 862.14 79.930
P2 1 473.04 862.14 54.780 . .
P3 5 min 1 472.63 862.22 57.230
P4 45 min 1 472.58 862.24 23.470
P5 1 469.25 863.59 4.326
P6 1 471.36 863.08 11.130 '
p7 S min, 10 min 1 472.93 861.98 20.040 “ 7
P8 S min, 45 min 1 472.08 861.93 15.880
P9 S min, 90 min 1 472.30 862.04 6.541
P10 S min, 180 min 1.472.13 862.24 4.450
P11 S min, 240 min 1 .472.14 862.43 5.124
P12 S min, 360 min 1 .472.14 862.43 7.321
:dys 75%
(a) 600~2 000 cm™ (b) 850~880 cm™
2
Fig. 2 IR spectra of pearl powders prepared by different processes
(a) 600~2 000 em™ (b) 800~1 000 cm™
3
Fig. 3 IR spectra of pearl powders heated at different temperatures
o 1 , U3 V2
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Fig. 4 Typical SEM and HRTEM images of pearl powders
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