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ABSTRACT

The patterns in X-ray diffraction (XRD) spectroscopy provide useful clue at 29.4° to discriminate two types of
Akoya cultured pearl which occurs difference of surface luster. Using the optical microscope, we could be
confirmed that the nareous layer of each sample consist of different crystal form. In Fourier Transform Infrared
(FT-IR) Spectroscopy analysis, the nareous layer of Akoya cultured pearls with poor luster shows some peaks at
712, 699, 1435, 1444 cm™ region and these peaks depend on the Calcite. But the nareous layer of pearls with
excellent luster could not observed those peaks related with Calcite, we could observed Aragonite band at 699,
1085 cm-1 region. Though this result, we know that the nareous layer of Akoya cultured pearls with excellent luster
is mainly composed by Aragonite. Raman bands are also clearly demonstrated to occur difference of band
intensity by difference of Aragonite content. In the Scanning Electron Microscope (SEM) analysis, we found that
the Akoya cultured pearl luster and surface condition is associated with internal structure.
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Fig. 1. The samples of Akoya cultured pearl according to the grade of visual observation. [(a)WA (b)WB

(c)WC (d)DA (e)DB]

Table 1. Classified pearl group according to the grade of visual observation

Pearl Color Affiliation Luster Surface Condition
WA Lightness Good Good
WB1 Lightness Normal Good
WB2 Lightness Good Normal
wC Lightness Poor Poor
DA Darkness Good Good
DB Darkness Normal Normal

Table 2. Classified pearl group to make powder and thin section

Pearl Color Luster Surface Condition
WA Pink Good Good

WA Pink Good Good

WB Light Yellow Normal Normal

WB Light Green Normal Normal

DA Green Good Good

DB Green Normal Normal

WC Light Yellow Poor Poor
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Fig. 2. Selected samples for petrographic microscope.

xS Eqlslr] SE) AEE EF A2lste] PhilipsAt X
Pert APDS o]83}o] XAl 3|4 ¥4 (X-Ray Diffraction)
& ANskie AT UyTes B A6l Ams v
© % whgo] ZEISSAIe] EL-Einsatz 33 dv]4ox w3

siaich Fetdv|ds S8 #eld 54 FEEE Spctrum

GX & Autolmage @2 o|&3lo] Fall% 0.25 em™, 27
el 4000-400 em! & A3}l A WA= 0.25 em 2 83

Korean Journal Malacol. 28(2): 157-164, 2012

Scandle] AlzeA ol W3 AJAEBF=] (FTIR)
= AHgste] WAl A ZHEAE EA3] S8
Energy Dispersive Spectroscopy (EDS) 7} #zhsl
Hitachi model S-4200 ©¢]€3}¢] SEM (Scanning
Emission Microscope) & AM-3}3it). o3t 2o
F3%7] (FTIR) o 23S ®53)7] ¢35 Kaiser Optical
Systems k2] FgxAl 2R 7] (Wide Illumination
Raman scheme) & ]88t A 52| AA| ol gt 54
+ 2Asgch Ade {3 TEA AF P 5 Table
1 22 oA AFTF 1205 A9do g Fe o0&
Apke]] WA R gk F Alxssich

2

1. XA A EH
Table 1 22 Ui AFTE 5 AL =2 Felo] o]
7} @A Yeh= 4909 AFF (WA, WB1, WB2, WC)
o] AFE e T A S8 A7 molE ALl
AFAZE U e F XA 3RS Asssich
Fig. 32 4719 AF7-Eol et X-A Aol izt 2
Folrh, RE AFTEONA A FUd drlEe] vl

10000 012) "
* Aragonite
(113)
*

8000

(112)

Relative Intensity/a.u.
8
8

2 Theta / degree

012y

* Aragonite
+Calcite  (113)
*

(112)

12000 P
(012) —Ty
10000 4
* Aragonite
5 8000 4 (111)
s * (113)
g 6000 A (112) *
é 4000 4 * »
@ 2000 l
J *
]
20 3‘0 ;0 5‘0 60
2 Theta / degree
12000
*
- (012
* Aragonite
El 8000 4
3 (113)
g an]| (11D "
g * (112)
2 4000 A *
© *
& 2000 4 *
0

30

2 Theta / degree

50 60

Fig. 3. The XRD patterns of different pearl group.
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Fig. 4. The optical properties of Akoya cultured pearl observed under petrographic microscope.
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Fig. 5. FT-IR Spectroscopy result of high and low quality
pearls.
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Fig. 6. The average Raman spectra of high and low quality
pearls.
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Fig. 7. The surface fracture on the different pearl quality [(a)WA (b)WB1 (c)WB2 (d)WC]
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