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We studied new preparation conditions for scallop shell phosphors to suppress weathering and the disappearance

of fluorescence, and measured the fluorescence properties of these phosphors. When a shell was fired to 900�C in

a carbon dioxide atmosphere, weathering and the disappearance of fluorescence could be suppressed. It was

found that the higher brightness of the shell phosphor fired at 860�C was about 6cd�m2, when the power of

irradiated UV light was about 1.6 W�m2. The emission spectrum shows three bands, with peaks at about 420 nm,

485 nm and 585 nm. The bands at 420 nm and 485 nm are presumed to be due to Cu, and the band at 585 nm is

presumed to be due to Mn. �Received December 1, 2005; Accepted January 19, 2006�
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Fig. 1. Photographs of the scallop shell fired at 1000/C during

storage in open air. Top: under Fluorescent Light, bottom: under

Ultra-Violet Light. �a� and �b�: after firing, �c� and �d�: after 3 d,

�e� and �f�: after 15 d.

Fig. 2. Powder X-ray diffraction patterns of the scallop shell fired at

1000/C during storage in open air. �a�: after firing, �b�: after 3 d,

�c�: after 15 d, �d�: after soaked in distilled water.
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Fig. 3. Thermo-gravimetric curves of the scallop shell powder sam-

ple and the commercial CaCO3 reagent sample.

Fig. 4. Powder X-ray diffraction patterns of the scallop shells. �a�:

fired at 885/C, �b�: fired at 910/C.

Fig. 5. Firing temperature dependence of the lattice parameters.

343�� � � Journal of the Ceramic Society of Japan 114 [ 4 ] 2006

�y7R%S�·¸2�M�����± �¹Â7 CaCO3Æ

y7$�Ú2wxy4$%�4;���������l¸2m

��ØÙf$�Ú!��CaCO3�01�º��ÏÏ� ��

�f$Î6��$%

� � CaCO3Æy CaO�O�f$°¡��01�°¡��

î34$%

CaCO3´solidµ� CaO´solidµ»CO2´gasµ ´1µ

´1µ��°¡�¼½01�_Ï�Ú� ¡2 CO2c.2�r¾

��01��4��î34$%

PCO2
¿exp´´À168410»143.9Tµ	RTµ ´2µ

����R´¿8.314 J	Kymolª�Á¥�VÂ|�T´Kª� ¡

��$%́ 2µ�;���!�jk��0.1 MPa� CO2�Â�f�

2!;��CaCO3�900©C01�¹Â!ÃÄf$�2�cÆ$%

CO2jk������<!����!á¹4$��^�ÅÓ

!®¸3ú$Î6��$%S���)� ¡�tÚ$!Æ�

�����ut
·¸§TGª�ÁÂ��%S�F�¢£��

Ú!ò¡99.99W� CaCO3&Ç�ÁÂ"�8�%��2 CaCO3

&Ç� TG����(0!�f%7:�CaCO3&Ç!:RM100

¨200©C!�y4$È
Æ7t
É)��Ã³!�<ÊË»�

ÌÍ!;$"���$%Å&�Î!600©C0#�§¨7t
©

���y4$���4�´1µ��íÏ¶ÐÆ<°¡�OQ��

Ú��$%CaCO3&Ç���600©C01� ¡Ñk�t
·¸

��y47R%A�����100©CÆy600©C¹���!�1.3W

�t
©���y4$%­!�600©C�)������Ò�Ó

ÒÆy®Ò¶2·¸�M:��)�����Ôï�ÕâÖ��

ëf$2�×RØ0�ÙÚ���y4�%��Ú�����!

á¹4MR$����®¸��"�2wxy4$%0#���

Æy�Ûr7)� ¡�600©C2ÜÔ��%

à!�)������ CO2jk�!M785©CÆy958©C�º 8

E� ¡�����8�%Ýîe7&��Þ2�M�885©C2

910©C�����&�� XRD��u��(1!�f%885©C�

&����Ju¤��fßMU¥«	�� CaCO3!àáf$%

A��910©C�&�Æy��CaCO3�â! CaO!àáf$Ju

¤�ªÚy4$%0#���Æy��!�jk��0.1 MPa�

CO2�Â�f�2!;��CaCO3�900©C01�¹Â!ÃÄf

$�2�´ª34�%

à!���Ó����~2�900©C01� 5E� ¡§785¨

885©Cª��������~�z{Â|��Ëu�ã¥��v

!;��Ú�%�� ¡!;$z{Â|�·¸�(2!�f%

����ä&��åæz{V±��CaCO3&Ç�z{Â|§a



344

Fig. 6. Photographs of the scallop shell fired at 860/C during storage

in open air. Top: under Fluorescent Light, bottom: under Ultra-Violet

Light. �a� and �b�: after firing, �c� and �d�: after 3 d, �e� and �f�:

after 15 d.

Fig. 7. Excitation and emission spectra of the scallop shell fired at

835/C.

Fig. 8. Emission spectra of the scallop shells fired at various temper-

atures.

Fig. 9. Firing temperature dependence of the emission intensity.
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Fig. 10. Firing temperature dependence of the brightness.

Fig. 11. Emission spectrum measured at 77 K of the scallop shell

fired at 835/C.

Fig. 12. Decay curves measured at room temperature and 77 K of

the scallop shell fired at 835/C.
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