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Abstract
Changkian, S. and Kaewtubtim, P.
Radiation dose response of calcium carbonate crystal in marine shells samples
Songklanakarin J. Sci. Technol., 2002, 24(1) : 117-122

A study of the evolution of element, crystal structure and thermoluminescence signal versus gamma
irradiation dose were carried out for calcite shells samples. The composition of element was studied by X-ray
fluorescence spectrometer. As identified by X-ray diffraction and SEM/EDS analysis, two polymorphs of
calcium-carbonate were extracted: calcite and aragonite. The evolution of TL signal versus gamma irradia-
tion dose using the TL reader (Harshaw 2000) was initially dependent on crystal structure and fading effect
of the thermoluminescence signal .
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Figure 1. Structure of Sepia pharaonis from scanning electron microscope
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Figure 2. Spectrum from SEM/EDS of Sepia pharaonis

Table 1. Elements and quantity of CaCO, in marine shell samples
No. Sample Element CaCo, (%)

1 Perna viridis ONaMgAISiPSClCaBrSr 31.31

2 Portunus pelagicus O NaMgAISiPS CIK CaMnBrS 18.77

3 Sepia pharaonis O NaMgAISiPS ClCaZnBr Sr 60.02

4 Penacus merguiensis O Na Mg Al Si P S CaBr Sr 16.82

5 Arca granulosa O NaMgAISiPSCIK CaFe Sr 67.25

6 Paphia undulata O NaMgAISiPSCIK CaFe Sr 51.08
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Table 2. Crystal structure of marine shell samples

No. Sample Structure
1 Perna viridis Aragonite
2 Portunus pelagicus  Calcite
3 Sepia pharaonis Aragonite
4 Penacus merguiensis Amorphus
5 Arca granulosa Aragonite
6 Paphia undulata Aragonite
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Table 3. Dose response of CaCO, crystal from marine shell samples.

TL intensity (nCu)
Irradiation
Dose (Gy) Perna Portunus Sepia Penacus Arca Paphia CaCO3
viridis pelagicus pharaonis merguiensis granulosa undulata (Merck)
0 74.3 219.2 469.2 64.0 588.5 715.8 247.6
10 63.7 237.7 360.0 60.9 914.5 683.0 349.0
20 60.5 254.8 365.4 63.7 1200.0 695.4 446.9
30 61.7 273.0 395.3 67.8 1580.0 730.1 560.6
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Figure 3. Irradiation dose versus TL intensity of research samples

(Sp.1 = Perna viridis ; Sp.2 = Portunus pelagicus ; Sp.3 = Sepia pharaonis ;
Sp.4 = Penacus merguiensis; Sp.5 = Arca granulosa ; Sp.6 = Paphia undulata ;
Std. = CaCO, (Merck))
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