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Abstract The structure of the Hepu marine—ultured pearls is divided into three types pearl
layer, prismatic layer and compound layer. The chemical compositions are mainly calcium car—
bonate, supplemented by organic matter and adsorptive water, and with minor amounts of mi-
croelements. The major mineral constituents are composed of dimorphous mineral faciesarago—
nite to calcite, the quality of Hepu pearls increases with the ratio of aragonite and calcite. The
microelements in Hepu pearls are not in the form of isomorphism and they are not entering the
mineral crystal lattice. Hepu pearls are wellrounded, have an elegant pearly luster, and are
2.65~ 276 ¢ Jem’ in density, 163~ 133 kg/mm2 in hardness, 4 7 mm in mean diameter,
1. 533~ 1. 690 in refractive index, the appreciative standards of the pearls are luster, weight,
shape and size.
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Table 1 The results of chemical analysis of the Hepu pearls

Chemical constituents (% )

Type of Colour
pearls Inorganic Water
composition Keratin
High

94.20 5. 14 0. 66
quality pearls W hite

89. 92 9.01 1. 07

Ordinary pearls  Pale grey
88. 67 10. 01 1. 32
Prismatic pearls  Yellow
3
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Table 2 The inorganic composition of the Hepu pearls
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Fig. 1 Theinfrared spectrum of the pearls in Hepu

Ordinary pearls;

D High quality pearls

Type of CaO SrO Fe, 03 K, O Si0,  ALO; MgO NaO Cu Mn S P Z
pearls
. High 97.0 0.4 0.04 0.05 0.73 0.44 0.09 0.02 032 014 99.230
quality pearls
. 95.7 0.4 003 004 053 0.29 0.54 092 0.032 002 09 0.54 100.022
Ordinary pearls
96.0 0.3 0.03 003 0.81 0.3 0.73 0.9 0.032 002 8 0.17 100.262

Prismatic pearls
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Table 3 The results of amino acid analysis of the Hepu Table 4 The d-1 values of X-ray analysis of the Hepu pearls

pearls

d @A) 1/
Contents of amino acid
High No. High Ordinary Prismatic High Ordinary Prismatic
Amino add quality Ordinary Prismatic quality  pearls  pearls quality pearls pearls
pearls pearls pearls pearls pearls
Cly. L 06 1 25 L o4 1 3.841 4210 4.203 8 3
2 3,397 4061 3.841 52 2
Ala- @53 0- 64 0-72 3 3.272  3.858 3.390 31 2 57
Asp- 0 47 0.73 0.77 4 3023 3.395 3.270 70 100 32
Leu- 0 33 0. 49 0. 61 5 2871 3.273 3.024 55 58 25
Ty, a 38 0.5 0. 99 6 2.833 3.034 2870 5 10 40
7 2701 2,872 2,702 100 9 100
Ser. @29 0. 40 0. 54 8 2484 2731 265 43 12 4
Glu Q27 0.50 0. 48 9 2,409 2.701 2.484 12 77 34
Arg. 0 26 0. 44 0. 48 10 2.375 2.486 2.406 38 44 9
Val 0% 0. 41 057 11 2.333  2.409 2.373 24 16 35
12 2276 2.374 2.330 15 47 19
llev. 423 0. 41 0.57 13 2190 2339 2309 11 29 3
Phe. a 19 0.32 0.45 14 2,106 2.190 2276 16 12
Thr. o011 0.25 0. 26 15 2.086 2.106 2.188 15 19
Pro. 017 027 0 37 16 1.977 1.977 2.105 43 57 11
17 1922 1.923 208 7 3 4
Lys. a0 0.25 0.31 18 1906 1.912 1.976 15 4 29
Cys. 0 05 0. 09 0. 10 19 1.879 1.880 1.922 26 38 3
M et. 004 0. 18 0.17 20 1. 870 1. 816 1. 906 19 26 5
e 00 0.09 o 21 1.815 1.756 1.878 19 5 20
2 1.744 1.745 1.815 41 34 16
Trp. a1 0. 16 0.23 B 1727 LT 1745 23 23 37
> 4 86 7. 40 9. 68 24 L&l 1700 1.727 5 3 20
25 1615 1621 1.651 4 3 1
(1 , 26 1.597 1.560 1.620 6 6 2
1786 o | 27 1.559 1.525 1.600 5 3 2
473 e s ” 28 1.499 1.500 1.559 5 5 3
e i e LT L
CO5 va, 712 69 cm ' COT 31 1404 1.476 1.477 5 4 2
V4 32 1.361 1.466 1.467 10 5 3
(2) 1626- 1654 em | 3310~ 3 448 cm | 33 1.352  1.440 1.464 6 2 3
> BO , 34 1414 1.437 7 3
) 35 1.403  1.435 4 3
(3) 2168 cm™ ', 2344 237lcm ', 2498 36 1366 1414 3 17
5 629 ont! 37 1.361 1.412 7 11
38 1.352  1.405 4 3
°(4) » 39 1. 400 2
’ 40 1.381 2
. ) 41 1. 366 3
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Table 5 The wavenumber of infrared spectrum of the pears

from Hepu

Feature wavenumber (cm™ ')
Type of pearls

) High 1786 1473 1082 860 712 699
quality pearls
®
. 1786 1473 1082 861 712 699 S
Ordinary pearls =
=
) . 1786 1473 1082 860 712 699 g T
Prismatic pearls
0 200 400 600 800
. 1485 1082 859 712 699 B Temperature/T
Standard aragonite 3
Fig- 3 The curve diagram shawing TG of the Hepu pearls
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(1) EPR Mn

s Mn 6 R
Mn2+ .
(2 , 3 g
gi= 2. 0074 ( ), g= 2. 0073 ( ), g
= 2.0071 ( ), e= 2 0023,
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