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Fluorescence Properties of Scallop Shells Fired in a Carbon Dioxide Atmosphere
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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 6¢d/m?, when the power of
irradiated UV light was about 1.6 W/m?2. 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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AT - 72, AREE & AEEEL 5°C/min & L, FHOZFIDL
SELIZFEAE 310 LR A Bl TR AT - 7. BERERD A
BT EE R - DD S Ask AV TIHFEL, 904 v 2D
SH5WEMTC ETHREIT- 1. DK, OB EE
20mm O7 )V IHF v o THICKEL, FVARKT S5 LT
OGO L.

RIS, FLWELEHEICOW TR 5. EROMNEW =B
FLHEE, MUK CBERES L 2%, FRIC TR
7o TSRO B A TV I FRBERARICANTEEL, Vv
TV R WV T KRG F600°CT Lh R4 L, FbEx{T-7-. &
TR & AHIEHE L 5°C/min & L, BEBROERTLICHEHAL T
WA LB A B CTRBE R (T - 2. 20, Hie 7L i
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124715 72.
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AV A8, TG/DTA300) %MW TEERZAL (TG) %
B L7z, FHEEE B LML 5°Comin ™! THEIEL 7.
BERE OB ORGSO RIE & & FERORKHEREL, B X
FREHrEE (XRD ; BAREF#, JDX-8020) % H\WTfT- 7.
BARROBE 2RIV F —ICFEIE L, CuKafi (40kV, 25
mA) ZHV, fEEHEOREICIE 20 %15~70°% T0.04° X3 s D
T, BRTEROBEICIE 20 215~90°% T0.02° X 55 D
4MFCHIE L. 22T, BFERDOR#ICIE RIETAN-
20002 A {EH L 7. FEXHLOEZEHBE L7 Mn & Cud
TERSHIE, ICPHEES W (ICP-MS, 43— A VAV
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ICHEMRL, SVTEEIC BIE S Ca D&M 2 5 HRYTL0H 15
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225411000°C THERL L 72 B BUZ AR OB & B OFFI2 o
W, BEREEDOL D, 25°C-50%RH OZENIC 3 d ki L 7z
LD, 1ISAFEBEL-2LDO%R1ITRT. 2T, EEDO3IK
DODFEFIUKS VTOTFTTRELICLDT, TEROIKOEH
BREENICTUV 57 (JERE2540m) OFTHRELCLDT
B5H. PEREERD BRI AR T 5 AP RO, M
FEid2.3cd/m2 R L7z, L2 AD, BER»O3d%, 3BT
WaEx - CRAL L, MEEIZ0.1cd/m> ETIETF L. 15d#
ICIEFEICEAESE A, BT RONL L k- 7.

Z T, BAL LD FR AR S 72012, XRD JIE % 1T -
7. ThBDOREO XRD XX —V %R 21257 d. 22T, X2
(a) 12X 1(a) OBERBEHORE &, K2(b)I1ER 1(c) D 3dHED
HEE, M2 EM1(e) D15 d BORE EWIET 5. K2(d)
ICOWTIHE, B4 5. 735, (b) & (c) DEHFBEE, (a)*(d)
CHEIL THI o 77, HEE SIS CRidLz. K2 &
D, BEREHOREIL CaO TH o 7o, BEHA2 S 3d#, CaO i
SBCEA L, Ca(OH), N EB{L L7z, FiZ15d#, CaO i

(a) after firing

(c) after 3days

(b) after firing (d) after 3days (f) after 15days

0.0cd/m?

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.
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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 3d,
(c): after 15d, (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 CaCOj; reagent sample.
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iR T CaCO; 0 5 CaO BNAER T A KIGIE, UFORIGKT
Fzxns.

CaCO;(solid) —> CaO (solid) +CO,(gas) (1)

(D RDORIEDFHREE B RO 7= DDIREE & CO, 5 FE & DRI
i3, UTFoRYTHENS.

Pco,=exp ((— 168410+ 143.9T) /RT) (2)

ZCT, R(=8.314J/K-mol) ZENVRZAEEH, TEK) (FEE
Thsb. QRLD, FHOERHSA0.1 MPa © CO, Thiti/z3 C
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Fig. 4. Powder X-ray diffraction patterns of the scallop shells. (a):
fired at 885°C, (b): fired at 910°C.
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Fig. 5. Firing temperature dependence of the lattice parameters.
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(c) after 3days
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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 3d, (e) and (f):
after 15d.
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Fig. 7. Excitation and emission spectra of the scallop shell fired at
835°C.
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Fig. 8. Emission spectra of the scallop shells fired at various temper-
atures.
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Fig. 9. Firing temperature dependence of the emission intensity.
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Fig. 11. Emission spectrum measured at 77 K of the scallop shell
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Fig. 10. Firing temperature dependence of the brightness.
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7o, EEOMAENPOHETHT ENTES, WHF LD 1ms
LUF O HE R BRI Th 5 2 L 8B 7-. Lehmann®
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Fig. 12. Decay curves measured at room temperature and 77 K of
the scallop shell fired at 835°C.
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SIFRTERIC B\ T, ICP-MS I & BEEB IO EL 5,
RATFHABBRICHE ppm O Cu & Mn BEENSH & ol
L7z. 22T, KW T3 ICP-MS S #1IC 381 AR EfE%
B, ma 704 BBPICEENS Cu & Mn OEH &% IET
IZ3RD7z. FOFER, ST R 540 A4 Bi&IZid 7 ppm
DOCul, 6ppm OMn P EENTWL T ERHLM L7 5
7. LLEORE A~ S, 420nm & 485 nm O FIEH O FHEM I1Z
Cu, 585 nm OFEHOMEMII M IZRE TS0 EEZ S
N5, LHLanb, SRR L BB EEOFIEH.LO%EH
i, ATHICAER I N/HEAR L ITRR D, SZ2HEMNOK A H
T, SHELLIIEPLELE 2T 5.



346 TR RFEFI R TR L 7278 2 T A FUR OB
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AROFFEClE, ZBRABERL L 7o Bl O BOER I ORERZ LIC D
WORL, CORRRFZEAL A INEI T 2 72D ORLE STEIC OV TR
U7z B2, B WELETE CIERL L 72 B BERY O MO s
HAHEL, HRICEENAMETLEP THEMOEEZHES
TEICOWTEZEL /-,

(1) ZEZd TRIRBER L 7= Bk % 25°C-50% RH O ZE NI
BLEh, NI EA - TRIE L, SIMEAIRE L C
LW R LN Bl MEHMEOETIL, CaOn b
Ca(OH), NOHEDFER E 2 BN S.

<2) PERURE DI N % CO, RIS (Pco,=0.1 MPa) & 9% C

Z LD, 900°CLAF DR T CaCO; DIRREAHEEE L 7% = A
ﬁ%mhfﬁwﬁé ERTE, TR VBERL /- B
HROBAL LK EIH 5 EPATREE - /.

(3) CO, FHZ THR L 7= ABDOFRK AN VL, 420
nm »485nm & 585 nm I — 7 AR O=Z oD RNE L LK
D, TOZO0ORNKFHREIIFEBRREIC L VAL . HED
860°C TR K& 71D, FEHTH6cd/m?, I ATHIcd/m? %
w7z

(4) SR LEE (77K) [TBF BRIEANRT P L LR
BOWERER2 S, 420 nm & 485 nm OFENH O iE# 1T Cu,
585 nm OFELHFOMIEMIEI M IZIRET LD EEZENS.

Eil B OAMIRAHEAE T AL NSO ERHEE L /-
Wil TR O ERFAAE, duiEE kKRR OR Mk 54,
FWTERFORBIINE LA, SHEERENEICCHHEEEL
7oV AAL VST U VT HRASOKREMET K, ICP-MS 4
BHC S DTE & & U /oAb KRB R O/ R B3I, By dr
BRI B HTE & & L - dbigalsy T2 v v 2 — O/ Mk TR
HOIOEHPL EFRd. KPR/ — A5 v 7 HE THFFEB %
BIREZE | O 2 CElSN/A LD THY, BERSMICEDL
SO L BT ET.
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