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Pearl is�one of the most popular gems 

in the jewelry market worldwide.  China 
is the largest source of pearl. In this 
presentation, Thailand has a project to 
develop and increase the quantity and 
quality of pearl like to compete with 
China. However, the project is in the 
process of testing. Only the contents of 
aragonite, calcite and other crystals in 
pearl might be the index to measure the 
quality of pearl. 
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 %�!�/������1���� �����92.64�:                  �()�       0.59:�
 +	� �������+�!������ 4.49:                    �����*��8   2.28:  
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 ���5��&
��&�3RI4���������1.53-1.68             �������%�,����3.5-4 
� ����6���$)��-�"3SG4���2.67-2.71          3����!�(���6.- .= 2.75 4 
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 ��*���������!�(���������
�����*��  
�����������������������������AB + BC  =  n�  
 �����% ������AB  =  BC  =  d sin�  
 �
��
(� ������2d sin�       =   n�     Bragg’s law
    
��*�� d  :  interplanar spacing (Å ; 1 Å = 10-10 m)   
 �� �  : wavelength  (Å) 
 �  : angle between X-ray and crystal planes 
(degree)� n   : an integer 
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Thai shell 
R-Values �
Rexp : 1.39     Rwp : 2.25      Rp  : 1.92   GOF 
: 1.61�
Rexp`: 2.72    Rwp`: 4.38     Rp` : 4.24   DW  : 
1.82 �
Calculate Degree of crystallinity �
Crystalline area                  176991.464�
Amorphous area                 23528.7201�
Degree of crystallinity (%)   88.2661588��
 
 
China shell 
R-Values �
Rexp : 1.05     Rwp : 2.37      Rp  : 1.81   GOF 
: 2.26�
Rexp`: 1.51    Rwp`: 3.42     Rp` : 2.74   DW  : 
1.94 �
Calculate Degree of crystallinity �
Crystalline area                  177278.175�
Amorphous area                 31602.6295�
Degree of crystallinity (%)   84.8704961�
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White thai pearl 
R-Values �
Rexp : 1.09     Rwp : 3.46      Rp  : 2.41   GOF : 
3.19�
Rexp`: 1.61    Rwp`: 5.12     Rp` : 3.95   DW  : 1.35 �
Calculate Degree of crystallinity �
Crystalline area                   189652.259�
Amorphous area                  60654.7972�
Degree of crystallinity (%)    75.7678437��
 
 
 
 
 

Orange china pearl 
R-Values �
Rexp : 1.09     Rwp : 3.24      Rp  : 2.11   GOF : 
2.97�
Rexp`: 1.69    Rwp`: 5.02     Rp` : 3.69   DW  : 1.26 �
Calculate Degree of crystallinity �
Crystalline area                    169526.202�
Amorphous area                   54367.2089�
Degree of crystallinity (%)    75.7173698��
 
 
 
 
 
 
 
 



 
 
 

White thai pearl *Shell+  
R-Values �
Rexp : 1.10     Rwp : 3.67      Rp  : 2.64   GOF : 
3.34�
Rexp`: 1.73    Rwp`: 5.76     Rp` : 4.80   DW  : 1.47 �
Calculate Degree of crystallinity �
Crystalline area                   199962.226�
Amorphous area                  47832.351�
Degree of crystallinity (%)   80.6967725��
 
 
Orange china pearl *Shell+  
R-Values �
Rexp : 1.13     Rwp : 3.71      Rp  : 2.71   GOF : 
3.27�
Rexp`: 1.68    Rwp`: 5.50     Rp` : 4.40   DW  : 1.04 �
Calculate Degree of crystallinity �
Crystalline area                     194922.48�
Amorphous area                    71808.1724�
Degree of crystallinity (%)     73.0783951��
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Thai shell 
Aragonite���99.86:�
Calcite���0.14:  
 
China shell 
Aragonite �99.87:�
Calcite ��0.13:�
 
White thai pearl 
Aragonite ��99.86:�
Calcite ��0.14:�
�
Orange china pearl 
Aragonite �99.90:�
Calcite �0.10:�
 
White thai pearl 3Shell4 
Aragonite ��99.54:�
Calcite ��0.46:�
 
Orange china pearl3Shell4 
Aragonite ��99.79:�
Calcite ��0.21:�
�
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Dr Martijn Fransen, X-ray Powder Diffractometry Moves into the 
Analytical Laboratory, Lab Asia, unknown, pp. 39-40, 
http://www.labasia.net/pdf/las/2004/03/las200403 pa ge39-40.pdf 

 
http://encyclopedia.thefreedictionary.com/x-ray+diffraction 
 
http://www.rmutphysics.com/charud/virtualexperiment/bragg-
law/bragg-law.htm�
 
 
 


