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Composition of Seawater and Fresh Water Cultured Pearls

LI Li-ping

Gemmological Institute, China University of Geosciences, Wuhan 430074, China

Abstract; Petrographic microscope, XRD, infra-red spectrometer, electron spin resonance (ESR), Raman spectrometer, atom-
ic absorption spectrometer were used to analyze the mineralogical and chemical composition of seawater and fresh w ater cultured
pearls in this paper. The results show that pearls mainly consist of aragonite, with very few varterite and calcite. Fresh water
cultured pearls are rich in M but sea water cultured pearls rich in Na, K, Mg and Sr. The enrichement character of fresh-
water pearl and seawater pearl is very similar to that of fresh water and seawater. There are detectable differences in chemical
composition among different colored varieties. Violet pearls are slightly rich in M g and Mn orange pearls distinctively rich in
Fe, and black seaw ater pearls probably have high organic contents. By contrast white pearls contain little coloring elements
such as Fe. Mg, and Cr.

Key words: cultured pearls mineral composition; chemical composition; jewels.
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Table 1 XRD of cultured pearls and shells

d ( )

F-3

WG-Z

7ZB01

e2

BK-1

BK-2

SRR PR PN P

—_ N

— N

[\

2

.7058, 3.4037,2.3756,2.4900,3.278 2, 1.978 7, 2. 877 O,
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Table 2 Crystal cell parameter of aragonite in pearls

A B C
Bl 4.968 7.951 5.749
F-2 4.970  7.950 5.750
F-3 4.969 7.950 5.751
E-2 ( ) 4.965 7.950 5.745
WG-Z 4.963 7.939 5.742
FJ-1 4.972  7.958 5.755
GD-1 4.986 7.971 5.776
BK-1 ( ) 4.971 7.957 5.752
BK-2 ( ) 4.976  7.961 5.761
( , 1987) 4.950 7.960 5.730
3
Table 3 Analyses result of Infra-red spectrometer of pearls
E2 B1 ZWEI )

( y 1982)
A\ 1080 1079 1079 1077

V2 855, 838 855, 836 855, 836 850, 837
Vs 1475 1475 1475 1475

Vy 708, 694 707, 693 706, 693 707, 693

Cco3” 1790 1788 1788

H20.  1650,3430, 1650, 3 440, 1650, 3 300,
CH,. 2920, 2520, 2920, 2520 2920, 2510

CH3 2 490,
1
A A
Fig. 1 Photos of internal structure of pearls % @
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Table 4 Chemical composition of freshwater cultured pearl and seawater cultured pearls
F-1 F-2 F3 F-6 FJ-1 F)3
Ca 37.98 37.78 37.91 38.12 37.24 36. 34 37.38 37.32
Mg 0.003 9 0.002 5 0.004 8 0. 0079 0.028 9 0.0557 0.0583 0.11
Si 0. 084 0. 079 0.18 0.16 0.13 0. 089 0.23 1.31
P 0.021 0. 022 0.019 0.017 0.014 0. 043 0. 004 0. 0079
Al 0.000 9 0. 000 8 0.001 3 0.0014 0.003 5 0.0030 0.003 1 0.0053
Na 0.259 0. 263 0. 282 0. 746 0. 603 0.771 0. 567 0.074 2
K 0.005 6 0.005 2 0. 006 5 0.0238 0.0159 0.0209 0.0189 0.008 3
Sr 0.039 4 0.0332 0.040 2 0.0900 0.0822 0.0840 0.102 4 0.099 3
Ba 0. 041 0. 055 0. 039 0.019 0.015 0. 022 0. 030 0. 000 98
Fe 0.000 5 0.003 6 0.001 1 0. 0049 0.001 3 0.0029 0.0033 0. 000 7
Mn 0.028 6 0.0323 0.064 3 0.0001 0. 000 4 0. 000 6 0.000 3 0.0101
Cu 0.000 15 0. 000 09 0. 000 14 0.00015 0. 000 17 0. 000 27 0. 000 31 0. 000 76
Zn 0. 000 41 0. 000 31 0. 000 43 0. 00053 0. 009 7 0.037 8 0. 000 51 0.001 2
Ni 0. 000 09 0. 000 10 0. 000 19 0. 00002 0. 000 01 0. 000 01 0. 000 05 0. 000 62
Co <2 0.000 05 <2 0. 000 05 <2 0. 000 05 <2 0. 00005 <2 0. 000 05 <2 0.000 05 <2 0. 000 05 0. 000 08
Cr 0. 000 008 0. 000 037 0. 000012 0. 000072 0. 000 002 0. 000 033 0. 000 003 0.005 2
Mn.
2-4
Sr C>0.03%),Sr
+
‘ ‘ Ca’ : SrCOs
¢ 5. , .S (0. 113 nm)  Ca*’
(0.099 nm)  15%, Sr’’ Ca’’
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Table 5 Comparison in com position among seaw aters fresh-

water, and cultured pearls

(10 %) 10 % / /
Na 10770 " 2.3~46"" 1000 2.617
Mg 1290* 1.2~48*" 1000~ 27 9.921
K 392 6.5 60 3.256
Sr 8" 0.1%* 80 2.3
Si 6~9 2~10 1.5 1.07
Al 0.01 0.012~2.55 1~0.004 2
Mn  0.002 0.1 0.02 0. 009 4
Fe  0.0034 0.04~1.5  0.08~0.002 1.72
Ba 0.02 0. 045 0.45 0. 476
:*  Stumm and Morgan, 1996; **  Appelo and Postma,
1993; , 1986
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Fig. 3 Comparison of content of Fe, M1 Cu in colored pearl

varieties
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Fig. 4 Raman spectra of colored varieties of {reshwater

cultured pearls
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Fig. 7 Raman spectra of Tahiti pearls and black patch in

Hepu seawater cultured pearls
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