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Pusanisa Suwansil 2009: Spectroscopic Studies of Thai and Chinese Freshwater
Cultured Pearl. Master of Science (Physics), Major Field: Physics, Department of

Physics. Thesis Advisor: Mr. Wiwat Wongkokua, Ph.D. 144 pages.

In order to develop Thai freshwater cultured pearl farming, it is essential and to for
understanding the characteristic of pearl and shell. This research was carried out by comparative
study between Thai and Chinese cultured pearl. Spectroscopic technics enable us to access
microscopic information. SEM was employed to see small area on pearl surface in the level of
micrometer. The surface and cross section of Thai and Chinese cultured pearl showed no
difference. The crystal structure of pearl and shell were studied by using XRD. The majority of
pearl crystal was aragonite while the minority was calcite. The outer shell of pearl exhibits more
aragonite compared to the inner shell. Thai cultured pearl had more Mn”" than Chinese cultured
pearl analized by XRF. This caused the bigger unit cell compared to Chinese cultured pearl
because the Mn” " is bigger than the Ca’". The substitution of Mn’ in the site of Ca’ in the
aragonite structure was confirmed by ESR. Moreover, the pearl colors such as purple, pink and
brown showed the bonding of C — C and C = C which are in the structure of polyenes measured

by Raman spectroscopy.
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U =aE cos2rv,t) (W14)
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3. dunsnaenlanlesna (hyperfine interaction)

=) Aaa d A ] Yo Aa =
Taviz lopou Tuana neszaouniiomnaseumeinazegInanuilunisavoiozaon
A AAa = =y = Y 1 I d? 9 Aa o aa o ] I
duniiundeaatludaannsaad vavnulianiuld uazinasuasnsonuauINLiman
ad 1 a [ aa o 14 4 J v a
Yo481anAToUITENI1 NMsinasuasnse laies lnanie latles Ilaawia (hyperfine
. I Y [ 1% = ad I '
coupling) 1Juwaliszaundsnumearhuaziar-sranasougnuenoeniluedieas (21+1)

Y
FZAUNAINU UAAZTEAUNAINUIZVIAVAIDUANUNNUAN M, 1azINaIU (AE ) aail

AE = gugBm, +aM, m, (H28)

s Jd

a = d‘da a Y o 1 1 I~ [ dy
Hundedvess NNt unaesaUuez I M, 1UIU (2I+1) awaza MluJumu

q

1 = =
U NMUT (Mn) U 1T = 3
UM =230 = 6mM
, A 5 403 01 _1 _3(pv _5
AMM2MA0 +3,+3,+5,—4,—3uay -3
lll = = 1
alasaull 1o o= 1

UM o= 2341 = 2@

\ A 1 1
M, 20100+ LAY -5

]
~

ESR alnasudldizeni1 du'lados Ind (hyperfine line) umazidu'lanlos lnldazd

' v v 1w ~ v A J .
TLYSUIUNIG AUNINY a Liﬂﬂﬂ1ﬂ1ﬂﬁ%@jﬂ3ﬂ18!ﬂ@ﬂﬂﬂ (hyperfine coupling constant) Tu

] 1 < @ {
UUIYUDITUINLUNLNAN mmwwumﬁ 4



137

NI (E)
=

=+%

s

0

LJ= | 1] o 1] o
Naigtovssiman Tuavmimian

d’ a A A 1 A 1 @ (% 1w 1
MAUNAUINN 24 Nﬁ%ﬂ\iﬂ?&ﬂﬁﬁ]ﬁﬁﬂu I= 3) NUHAADICAVNAINTU M, NN i;

a o

A3N: UNWUT LAy Aalan (2547)

A 1 Y a o an 4 4 1 ad @
NNINHUINT 94 ﬂﬁ']')ulﬂ'l'lﬂ'lﬁLﬂﬂ@uﬁﬁﬂﬁfJ']ul?JL‘]J’t‘Jﬁll’l/\lﬂigﬁ'ﬂﬂﬂmﬂﬁi@uﬂﬂ
1 A o I ¥ o [ o’/’ @ [ 3
"laimmu a = 5) Naﬂ'ﬂﬂTiWqﬂﬁzﬂUWﬁQQWHWQﬁMﬂ 4 FEAUNINULALISIYIU ESR

[ o'o’/’ a [ [
alnasunsordulanlos IWanariua 2 1du @a10 21+1) tazugasiduiaud iy
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