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Fig. 1 Infrared spectra of freshwater cultured pearl with

different color
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Fig. 2 Optic photos of freshwater cultured pearl and pearl

powder with different color
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Table 1  The testing results of different color for pearl powder

(RGB) (Lab)

S IERIN
A/nm

RN
R G B L a b

a2k 87 84 82 108.5 -7.9 -3.5 581
LEPBIE 88 84 81 113.8 -7.7 -2.8 582
BE2 89 84 81 113.0 -7.5 -2.8 583
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Table 2 Chemical composition of freshwater cultured pearl with different color

(= wy/ %

EA i Ca0 Na, O MnO, TiO, MgO Sr0 P, 05 Si0, Fe, 0, Al, 0, Cu0
=EE) 55.3300  0.5560  0.1790  0.1100  0.0766  0.0602  0.0566  0.0338  0.0230  0.0099  0.0051
34 55.3500  0.5740  0.0897  0.1400  0.0732  0.0657  0.0605  0.0342  0.0195  0.0201  0.0059
prAReh 54.7800  0.6340  0.0710  0.4870  0.1100  0.0555  0.0770  0.0963  0.0411 0.0274  0.0092

— 265 —



552 1) o

http: // www. ykes. ac. cn

a0 W

2013 4%

#4403, 30 nm 351. 23 nm 5 253. 33 nm, 435140
B 3(b) . (d) () Fran, a] WA [ 60 1 B2 B ST
AR B BEATAEAR O WA 1 22 53, He B (2 2R
IEAMREIZERZ (0BT R . 5 R,
MEFFES B RSN TE SEM [ rhide il LK BLA
OEIRRM B FUIR™ S5 B0 R %R 251
ORI PR R S AR R S R IE R E o L
IR AL —EFRBE LR T30 dn ik
(R 4k Sl AR A I B —HEAE , B SCA I 45 Al AR K R % W)
WETE FA5 AT TR ERE R M ATr 1 L, H 44
e R EAE B I (SO R )
LTI T5 1) L 1y o B ) 2 bR, DR it 2 3 B Bk 3R

Pl 3 AWK BRI K A 2R i SEM JESt

Fig.3 SEM images of outer surface and natural cross section

of inner region nacre in different samples
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Table 3 Simulated reflection peak wavelength of pearls with
different color
JE£JEE/nm S W A3z /nm
R b A FK

n
AR Ly APUR)Z L, N=2 N=3 N=4

HEP2ER  403.30 38.60 696.43 464.28 348.21

262k 351.23 33.62 1.58 606.52 404.35 303.26

ME2LR  253.33 24.25 437.47 291.64 218.74
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Investigation on the Coloring Mechanism of Freshwater Cultured Pearls
with Different Color

YAN Jun', HU Xian-chao®, WANG Ju-an', YAN Xue-jun', HU Dan-jing' , LIU Pei-jun',
FANG Shi-bin'
(1. Zhejiang Gold & Gem Quality Test Center, Zhejiang Test Academy of Quality, Hangzhou 310013, China;
2. Research Center of Analysis and Measurement, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract; The coloring mechanism of pearls was debated on organic pigment or trace metal ions. In view of the
theory of the coloring mechanism from organic pigment, which had no relationship with the structure of the object
combined with the results of the trace metal elements determined by X-ray Fluorescence Spectrometry or the other
instruments, the above two theories can not explain the coloring of pearls. The coloring mechanism of freshwater
cultured pearls was investigated by Fourier Transform Infrared Spectroscopy, X-ray Fluorescence Spectrometry and
Field Emission-Scanning Electronic Microscope. The results indicate that, in terms of pearls with different color,
the characteristic peaks were almost the same in the middle infrared spectra of freshwater cultured pearls, which is
due to the chemical bonds of organics in pearls. The contents of Ti, Fe, Mg and Cu elements in pink pearls were
higher than those in white and purple pearls. Additionally, the content of Mn in white pearl was higher than that in
pink ones. The contents of Ti, Fe and Cu elements were different between white and pink pearls, but they were the
same between white and purple pearls. The color of ground powders of white, violet and pink pearls was almost the
same yellow and the domain reflection wavelength was (582 £1) nm. The above results showed that the coloring
mechanism is from organic pigment or those trace metal elements directly. Although the diameters of pearls were the
same, it was firstly discovered that the thickness of aragonite sheets were obviously different in the nacreous layer
near the surface region of pearls for different colored pearls. The aragonite sheets hosted in pink pearls were the
thinnest. Furthermore, the imbricate structure and morphology were also different on the surface of pearls, and that
on the surface of pink pearls was the most inseparable when comparing with white and purple pearls. Hereby, the
coloring mechanism of freshwater cultured pearl was attributed to the differences in the thickness of aragonite sheets
and surface morphology.

Key words: freshwater cultured pearl; coloring mechanism; chemical composition; microstructure; photonic

crystal

— 268 —



