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Fig. 1 The scanning electron micrography of Crassostrea gigas shell powder calcined with different temperature.
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Fig. 2 X-ray diffraction pattern of Crassostrea gigas
shell powder. (A) unheated; (B) 700°C; (C) 800°C; (D)
900°C; (E) 1000°C; (F) 1100°C; (G) 1200°C.




g
=

I

AERREE R 2 97

HIERGR 800C LLEZIRE HEERHER - K
AP T A S BRI L L ARSI A
¥ 0 FERPIBERI LSRR B K R By
£l (o 2peayi N ek =+ g = e wpiry e e e I
M4 (Narisorn et al., 2004) - [FRFAGEAF R A
APEHIALIR > KRNI 7 REE - BRI
2 b5 BEPE R OB - SERIKE BRI
R A ERRZERIEN L - fERBREREZ
BOR - IEZERAE H R A A -

(D) R E BN S LSEERCR
#;#

\\\

HUE R HER IRz R R B > HH K> &R
V%I 0.8% > JRFAN A EE B A3 AP 4
HIRE & > EHTIRRER ok R - HaE]
TER et S iR L 2R - WEREUR
BEAEIEL e - Tk o i AR ARG
it AL B AL SR BB AR IR 2 FR SO B
(Fig. 3) » EAPEBEREE 900C UL - Bk =
[EA BRI BURBHDE R > L
NEEL - FERE - KA iR C I LA s
FAERAN 5 X-ray S AT SRAHIA] 257K — S8 LR
BRE R HHR A RE A ER - BB
SELSHZERA Xoray S ATHERAT SERT 2258 HEWI
ZUER Ry rh S A EEFRE E RS - Ty T
fERESEEESEMESR - PERRIBIDAZE > SO R
RAGREBR W ERRRA VAR Ry 3% - [R50 LA
900°C *flEpai s ARl o SEIIFREEMR AV
2 B SbiRIRE AL E R LR - i
REUR 900C 36k < AALFEEREs 100% - 1
X-ray ST GARAHIA

AR E A B SR SRR - R
AVEE R SRS R B R R R -
by i ERE R LA R » FRIRACIRE Ry
AL EE 800°C - dfA 100 mL/min & FSRI I
R MERERRE TIREIREF 800°C - BURESRAMER
RIRRERTREARTE T HRIE - FHREeky DURER S5
{LIRRE 700°C iz 800°C ke » MR @ AR
R FEHRH Xeray [BIFEEEH 700°C MBI TEEE
AR - ASE TR B » 20t 700°C
ke 800C EARBAEAIGBAZR T - AALFHHIH
e (Fig. 4) » FERARMERIEy 29.0 5 87.5% >

ARy 38.5 F 95.6%  BBAZR T
AL LR - T A AR R AL
(LR 22 A 800C 43l HblASE A Z R IGE
AZR 500 mL/min > #5ERE(LFE(LRH Ry
89.0 ~ 97.8% » BURZEREMITEE LRI A
k o

100

80 -

60 -

Ca0 (%)

40 1

20 4

0 ¢ T T T T
500 600 700 800 900 1000 1100 1200

Temperature (°C)
Fig. 3 The effect of calcination temperature on the
calcium oxide transformation ratio of Crassostrea gigas
shell powder.
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Fig. 4 The effect of adding nitrogen on the calcium
oxide transformation ratio during Crassostrea gigas
shell powder calcined.
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Fig. 5 The effect of calcination temperature on the
crystal structure of Corbicula fluminea shell powder.
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Fig. 6 The effect of calcination temperature on the
crystal structure of Meretrix lusoria shell powder.
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Table 1 The pH and ORP of calcined shell powder of Corbicula fluminea, Meretrix lusoria and Crassostrea gigas
Unheated  300°C  400°C 500°C 600°C 700°C  800°C 900°C
. . 9.44 9.49 10.00* 10.20* 11.72* 12.06* 12.45 12.51
Corbicula fluminea shell powder
(-149) (-146) (-176) (-188) (-265) (-296)  (-320) (-323)
. . 9.33 9.47 10.01*  10.17* 11.22*  11.79* 12,50 12.53
Meretrix lusoria shell powder
(-154) (-165) (-176) (-186) (-238) (-280)  (-321)  (-323)
C ; . hell d 9.41* 9.61* 9.76* 9.82* 11.05*  12.02* 12.47 12.49
rassostrea gigas shell powder
58 P (154)  (161)  (163) (175 (-246)  (:293) (-320) (-322)

*The crystal structure is calcite; the value inside parenthesis is ORP (mv).
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Effect of Calcination Temperature on the Crystal Structure of Shell

Chi-Chung Fan, Huei-Ling Lan", Han-Ting Yang and Chwen-Herng Wu

Seafood Technology Division, Fisheries Research Institute

ABSTRACT

Observing by scanning electron microscope, the flat surface of calcined oyster shell began to change into
fluffy one at 700°C. The pore density on surface increased obviously with the increasing calcination temperature
but did not change anymore when the temperature was over 900°C. The X-ray diffractometer analysis showed
that the powder of calcined oyster shell consisted of calcium carbonate in the calcite crystal structure. When
calcination temperature increased to 800°C, the calcium carbonate changed into calcium oxide. The
transformation ratio could be increased when nitrogen gas was added during the calcination. In comparison of
the crystal structures of three kinds of calcined shell powder made from Corbicula fluminea, Meretrix lusoria
and Crassostrea gigas, only the oyster shell powder appeared the calcite crystal structure before calcination. The
other two shell powder transformated into calcite crystal structure when the calcination temperature reached
400°C. Furthermore, we found that the calcination temperature at 400°C and 500°C for Meretrix lusoria and
Crassostrea gigas shells, respectively, could get the optimal study condition for biomaterials research which was

determined by the indicators of their crystal structure, pH value and oxidation reduction potential.
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